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TO MY SISTER KA Y 
"There was a time during the course of the past three years that I thought I couldn't carryon 

with my studies anymore. I looked at your short life and thought that maybe I was just 

wasting my time on this Ph.D. instead of making the most of whatever is left of my own life. 

Thoughts of the encouragement you used to give me however, made me remember that you 

would have wanted me to achieve this goal. If not for me then, it was for you - I know how 

proud you would have been of my efforts. You believed in me, and that made me believe in 

myself. I persevered, and have now come to the end of this long journey. Let's hope this 

marks a new and better beginning for our children's lives." 

TO THE MEMORY OF MY FATHER 
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and I now thought the time had come for me to happily reciprocate, but your untimely death 

beat me to it. I wish there was a way you could at least know I made it. You once wrote to me 
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it's going to be one long journey. I guess I have to go on and celebrate with the rest of the 

family, but by God, I wish you were there father." 
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ABSTRACT 

It has been the work of many science educators all over the world to try and design curricula 

that could help encourage intellectual growth in students. One influential work in this area 

was done by William Graves Perry, who managed to use students' own experiences to map 

out a scheme elaborating the different phases through which college students pass as they 

progress from year to year. This showed that students' thoughts develop from a state of basic 

dualism, where all is viewed as qualitative extremes without intermediates, to 

acknowledgement of multiplistic perspectives, through to recognition of the relativistic nature 

of knowledge. 

Perry suggests that instructors have to find out about their students' positions along this 

developmental continuum in order to carve around these proper support, encouragement, and 

challenges necessary for ensuring further development. Communication of expectations and 

aims of courses is also imperative. Research has shown that students' approach to learning is 

usually modelled around what they perceive as being expected of them. Perry's scheme is a 

suitable tool for ensuring this communication, because through it, students get to relay their 

expectations to the staff. 

Based on Perry's scheme, an attempt was made to develop a questionnaire that could be used 

for the investigation of intellectual growth in undergraduate biology students. This comprised 

of one section with opposing typical Perry 'A'(1east advanced) and 'C' (most advanced) type 

statements, and a second free-response section where students had to justify their positions to 

given Perry 'A' and 'C' type statements. It was administered at universities of Botswana and 

Glasgow. Modified versions were also administered to pupils in two Glasgow High Schools 

and staff at the University of Glasgow. The aim was to find out if intellectual thought 

improved with progress from lower to higher educational levels and whether the staff's 

expectations matched those of students. The results from the two universities were also 

compared to find out if progress in the two universities followed the same pattern, and to see 

if Perry's scheme could be applied to students coming from totally different backgrounds. 

It was hypothesised that there would be no significant differences between the perspectives of 

students from different levels of undergraduate biology courses, between those of school 
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pupils and university students, and between those of students and staff. These hypotheses 

were rejected on finding that these differences existed. High School pupils seemed to have 

more confidence in the system than university students. It was evident, however, that the 

school pupils expected more independence than the university students. This suggested that 

the university students might have been unchallenged. The expectations of staff were also 

higher than those of students. This was mostly evident where exam content was concerned. 

This indicated lack of proper communication. There was also evidence that what staff 

practised contradicted the aims of their courses, mainly achievement of independence and 

accountability in students. The preferred methods of assessment, for instance, could not 

possibly ensure intellectual growth in students, as they demand regurgitation of taught 

material. Though there was an overall growth in intellectual thought in students, they were 

observed to have problems at some points during their courses, especially at 2nd year, that 

hampered this growth. 

It was therefore concluded that more suitable forms of assessment and instruction have to be 

implemented to help students grow intellectually. Most importantly, it was gathered that with 

minor adjustments, the questionnaire would be quite suitable for investigating intellectual 

growth in students, and diagnosing problems in this development. 
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CHAPTER ONE 

INTRODUCTION 

Central to all science education programmes all over the world is the common mission to 

produce scientifically literate students who, at the completion of their courses, would be able 

to approach scientific and everyday problems with confidence and creativity. To achieve this 

goal, the programmes must be firmly committed, not only to promoting participation of all 

students in challenging opportunities to learn science, but also to encouraging them to think 

for themselves. This could form the heart of any scientific endeavour, and by promoting it, 

any scientific programme would be able to instil in students the fact that learning is not just 

about acquiring study techniques or mastering rote memorisation skills. On the contrary, it 

would be instilled in students, that learning is rather more about developing an understanding 

and appreciation for the subject material and deriving practical applications for it. 

The promotion of scientific literacy, the ability to apply scientific knowledge to aspects of 

one's life, is one of the main goals of science education. One can therefore, assume that the 

effectiveness of programmes can be judged from the type of students the programmes 

produce. It is also, therefore, realistic to expect that by the time the students complete their 

programmes they should have been provided with an adequate scientific understanding of the 

natural world through knowledge of the basic concepts of science, scientific methods of 

investigation, the nature of the scientific process, and the historical, social and intellectual 

contexts within which science is practised. In short, they should be armed to function as 

confident scientists. To achieve this, educational programmes should provide experiences that 

can help students develop to their maximum potential. The educational process should create 

a sense of excitement about learning and involve students actively in the learning process. 

The developing of reasoning, thinking and decision-making abilities should be emphasised. 

Programmes should work toward enabling students to acquire knowledge, generating 

enthusiasm and initiative, and making the class or lecture room a relaxed, conducive and 

warm, yet challenging environment in which students can grow intellectually, enjoy and 

develop a curiosity for more. An effective science education programme is, therefore, 
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one that produces socially fit individuals who have reached a level of development consonant 

with scientific literacy. 

In most cases, students enter university straight from school, where there is not much 

independence on their part, but much more reliance on the teacher as a source of information. 

If the educational programme is effective enough, by the time the students leave university 

they should function at a much more mature, advanced level of thought. They should (i) 

demonstrate broad in-depth understanding of complex concepts and skills; (ii) make abstract, 

insightful, complex connections amongst ideas beyond the obvious; (iii) provide extensive 

evidence for inferences and justification of solutions; (iv) demonstrate the ability to apply 

knowledge and skills effectively and independently by applying efficient, sophisticated 

strategies to solve complex problems; (v) and communicate effectively and thoroughly. If the 

students cannot reach this advanced level of operation, there should at least be some 

indication that they have progressed from the most basic level to a proficient level of 

performance where they exhibit the above qualities, but only with a little less sophistication. 

It is obvious that it should take time for students to develop to such levels, and that to get 

there, they should go through some intermediate levels. This progress would occur only if 

students know what is expected of them, and if there is a marriage between their expectations 

and those of the programme itself. They should have a clear understanding of what their roles 

as students are, what the roles of their lecturers are, what comprises scientific knowledge and 

what its nature is, the roles of their fellow students, and most importantly, what the purpose of 

assessment in their courses is. If this is made crystal clear to them, then there is a great chance 

that their approach to learning would be fashioned toward achieving the best in them and 

growing to their maximum potential. 

It is a common complaint among schools and universities that science students do not perform 

as well as expected. This thread of despair is echoed in statements like "science is way too 

difficult to learn" or " science is a subject for the unbelievably intellectual few". One can 

think of a plethora of reasons why this attitude exists, the most common of which is the nature 

of scientific knowledge. The knowledge of science is mostly abstract in nature, dealing with 

intangible concepts. Students are then 'forced' to learn these from pictorial and graphical 

representations. This does not make their life any easier, but there are ways by which this 

knowledge can be approached that can make its learning an enjoyable and yet challenging 
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experience. The attitude of the students toward such knowledge can be changed in a positive 

manner to eliminate signs of despair, and to help them find the experience as a way of 

enjoying the interestingly rich realm of science. A good lecturer or teacher tries to understand 

hislher students' attitudes about their learning, and with these in mind, develops approaches to 

teaching that aim to eliminate negative attitudes and enhance the students' desire to learn. 

It can also be argued that difficulties experienced in both teaching and learning of science 

might have a lot to do with a mismatch between lecturer and student expectations. If students' 

perceptions of their roles, the roles of their lecturers, and view of knowledge are not in line 

with what the lecturers expect, then there is bound to be a mismatch in the way both parties 

approach knowledge, and hence an ineffective educational process. It is imperative that 

departments make an effort to do away with these discrepancies. Most importantly, there has 

to be a move towards making sure that lecturer practices are in concert with curricular aims, 

on which all forms of assessment should be based. If the main aim of any programme is to 

produce students functioning at either an advanced or proficient level, then it must be ensured 

that challenges and experiences are provided for the students throughout the course, to drive 

them in the right direction of intellectual growth. Lack of these challenges might just lead to 

stagnation on the part of the students or worse still, to retreat. 

It is the aim of this research project to find out to what extent intellectual growth and 

scientific literacy is encouraged by undergraduate biology programmes. This is surveyed as a 

function of the students' perceptions of the aspects of their education mentioned earlier: the 

roles of lecturers, their own roles, roles of their peers, and their views of knowledge and 

assessment. By determining the levels at which the students function throughout the course, a 

note of whether or not they are advancing can be made. Since different aspects of their 

perceptions are investigated, areas where an improvement in attitude needs be made can be 

pinpointed. Moreover, the survey should be able to uncover those areas where amendments 

need to be made in the curriculum to clarify what is expected of students. 

The research is based on the scheme developed by Perry (1999). This scheme outlines stages 

that students pass through as they proceed with their college education. Perry's scheme was 

based on information gathered from students' own statements of how they perceived their 

education. The information was gathered in the form of questionnaires and personal 

interviews with the students. This research work hopes to progress in the same vein, 
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acknowledging the fact that it lacks the crucial time scale that Perry's enjoyed. At the end of 

the project, a tool valid for investigating this issue of growth and development would 

hopefully be developed. It would mostly be appreciated for its power to act as a diagnostic 

tool for problems in existing programmes. 

It is hypothesised that there will be a significant difference in intellectual developmental 

stages at which students just entering the university and those leaving are, with the latter 

functioning at higher levels. Since an attempt is also made to find out what the lecturers' 

perceptions on the same issues are, it is also hypothesised that there will be no significant 

differences between the lecturers' and students' views. 
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CHAPTER TWO 

THEORETICAL AND EMPIRICAL BACKGROUND TO THE STUDY 

2.1 Introduction - Why Is Science Difficult to Learn? 

There exists a myriad of reasons why many find scientific knowledge unintelligible. The 

reasons vary from the simplistically obvious to the more deeply complex bearing some 

philosophical connotations. Lots of studies have been conducted in a bid to come up with 

solutions to problems faced by both teachers and students. Obviously, these investigations are 

conducted in response to particular problems faced by particular people, and as a result, 

different approaches have been followed based on different investigative cues. 

The difficulty experienced in learning science can be attributed to a variety of reasons. 

Among these could be: 

• Low student aptitudes; low student IQs; 

• Inadequately trained teachers; 

• The abstract nature of science concepts (MacGuire & Johnstone, 1987); 

• Lack of ability to reason in the abstract in learners, as adult scientists commonly do 

(MacGuire & Johnstone, 1987); 

• The complexity of the language of science (Cassels & Johnstone, 1983; Selepeng (MSc), 

1995); 

• Too large an amount of content presented to the learners (Gray (PhD), 1997); 

• Lack of student and teacher confidence; 

• Negativity in attitudes students have for the subject; and 

• Mismatch between teachers' and students' ideas regarding the difficulty of topics (Bahar 

(MSc), 1996). 

It is evident, from literature, that most problems faced by science learners have a lot to do 

with what is going on in classrooms. Johnstone (1991) for instance, suggests that using 

unnecessarily high levels of explanation in classes can mislead the students, and recommends 
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that levels of explanation should be matched to the level of students' thinking. The use of 

unfamiliar materials; uselessness of ideas to students; blind memorisation of material not 

understood and probably contradictory to the students' own ideas, can also be deterrents to 

students' learning of science. 

This research project is focused on undergraduate biology students' attitudes to and 

perceptions of certain aspects of their courses. Of most importance to the study is how they 

perceive their roles as students, the roles of their lecturers, scientific knowledge, working with 

fellow students, and their examinations. It is also important to look at the relationship 

between student expectations and the actual demands of the courses and lecturer expectations. 

It is noted that students tend to put in effort equivalent to what they perceive to be the 

demands of the courses and the lecturer expectations. Areas of mismatch could possibly be 

uncovered by such investigations, with a hope of bridging the gaps where possible. 

In order to come up with strategies that might help improve the effectiveness of science 

education and hence make science more accessible to all, a few questions need be asked: 

What is the nature of scientific knowledge? How is this knowledge constructed? How should 

this knowledge be approached or learnt? How much authority do we, the educators and the 

learners, have to criticise, debunk, assess or even add to existing scientific knowledge? How 

much 'creativity' and actual 'discovery' is and should be allowed in science education 

programmes? What are the purposes of teaching science to learners? What comprises quality 

and effective education in science? What should lecturers do to ensure delivery of this quality 

education? What should the students do to best gain from their programmes? How should 

science teaching be organised? What is actually happening in science lectures, practicals, 

tutorials and discussions, as opposed to what should be taking place? What type of students 

do we wish to produce versus what type are we actually producing? How do the students 

actually see the programmes performing, in as far as promoting their intellectual development 

is concerned? And finally, how can science programmes be designed to achieve the necessary 

changes in students' attitudes to science as a subject? 
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2.2 Nature of Scientific Knowledge 

The effectiveness with which any kind of information can be delivered is highly dependent on 

the nature of the information itself. It is important that both the deliverer and the recipient of 

the information know about the nature of whatever they are dealing with. It should not be the 

case of only knowing about the content of the information, but more about its nature. If 

students, for instance, were made more aware about the nature of science and how scientific 

knowledge is constructed, they would adopt a better approach to the knowledge, and see it 

less as fixed and intimidating, but more as flexible and enjoyable. 

Students should be made aware of how existing knowledge was constructed or compiled, and 

how it keeps on evolving as man discovers even more finer details that were not easily visible 

to the early scientists, thanks to newer technologies. They should be made aware that what is 

currently documented is not necessarily infallible, and that it is the right of any individual to 

look at any existing knowledge with a questioning eye, if they so much as please, and feel 

free to voice their opinions if they want without feeling intimidated. This is the way forward 

in dealing with uncertainties that quite often afflict the body of scientific knowledge. Science 

educators need to inform the students of their own limitations when dealing with this 

knowledge, and ensure that students grow knowing that there is no such thing as the 

'Absolute Truth' in science, and that what is currently documented and held as acceptable 

explanations to things is only a currently held view that is likely to change. 

Views on the nature of knowledge have always varied, right from the early days of its origin, 

during the times of Plato and Socrates (Durkheim, 1914: 

http://home.mira.netl-~affcam/phil/durkheim.htm). For scientific knowledge in particular, 

there exists a wealth of literature trying to outline aspects that characterise its nature. 

Meichtry (1993), for instance, reviewed some of the literature and came across various 

interpretations of these aspects. He found out that there is, however, an agreement among 

scientists, science educators and others that the nature of science is multifaceted and an 

important component of scientific literacy. 
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Science has been characterised as anything from social; cultural; personal and contextual 

versus external and 'out there'; simple and straight-forward versus complex and abstract; 

coherent and unproblematic versus fragmented and chaotic; limited in its ability to provide 

answers versus the only answer to every problem; absolute versus debatable; continuously 

changing versus steady and constant; and speculative versus true and real. In essence there 

have always been debates on its validity to provide explanations as to what is 'really' going 

on in the world both within and around us. It is evident that to every positive aspect 

associated with science, there is usually a negative to the contrary. It is this 'controversial' 

nature that makes science even more interesting to some, and yet intimidating to others. It is 

this same nature that sometimes makes it difficult to handle in classroom situations, both for 

the lecturers and the students. Most lecturers end up caught up in situations where they do not 

know how to handle conflicting ideas and how to present them to the learners. On the other 

hand, this can be seen as an atmosphere conducive for promoting intellectual growth in the 

learners, as they are faced with situations demanding serious making of decisions, choices and 

commitments. Some of these characteristic aspects of scientific knowledge are discussed in a 

little more detail below. 

2.2.1 Scientific knowledge as continuously changing 

" ... The course of science as revealed by historians and philosophers is far from a steady accumulation of 

facts, punctuated by the occasional revolution among theories. Indeed, much of the development of the most 

basic sciences in this century has involved grappling with the unsolved problems and paradoxes at their 

foundations ... " (Ravetz, J.R. in Donnelly (1997), pg 8) 

The view expressed in this quotation is echoed in many writings about science. There are 

many reasons why there is this continual change in scientific knowledge. Change is not a new 

phenomenon, as stated earlier, it has always existed and will continue to occur. Durkheim 

(1914) states that what we might refer to as 'historical knowledge' can be useful in directing 

our individual conduct in circumstances similar to those of the past. He further states that 

times change, circumstances change, and the events of history cannot recur in precisely the 

same way, because the conditions are different. This view is, in essence, supported by Ravetz 

in Donnelly (1997), who states that in evolutionary biology, for instance, Darwin's theoretical 

synthesis needs continuous revision and adjustments, with a lively ongoing philosophical 
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debate about its principles. These adjustments and re-examinations to this particular theory, 

and many other theories for that matter, need be made to suit newly evident circumstances. 

Despite the fact that there are those who have argued for the existence of 'all that needs to be 

known', it is clear that there is still more to be known as there are many questions that still 

remain unanswered. It is possible that as these are uncovered, the way things are viewed at 

present might change to accommodate new ways of reasoning. As Blunden (1988) states, 

" ... at each stage in the development of western economic life know ledge has changed. People 

get to know the world through their acquisition of the material and cultural products of 

society. The transmission of knowledge is itself a technical accomplishment of society at each 

point in its development..." (http://mira.netJ-Iynnbea/andy/knowage.htm,pg. 3). The key 

word here is 'development', because as we all know, any form of development implies 

change, and as development occurs, new and much more advanced ways of looking at things 

arise. This is most evident in science, where more advanced technology and techniques lead 

to startling new discoveries. 

Blunden (1988) goes on to state that theories change, and the objectivity of all such concepts 

as 'electron', 'galaxy', 'virus', etc, that are abstractions which are meaningful within theories 

which have their place in human history, is relative. He argues that these theories need to be 

evaluated accordingly when there is the first indication of them being called to question. He 

further states that the criticism of concepts is never complete so long as it remains at the level 

of contemplation or commentary. As Durkheim (1914) states, we can no longer accept a 

single, invariable system of categories or intellectual frameworks; the frameworks that had 

reason to exist in past civilisations do not have it today. 

At another extreme we find some people like Horgan (1966), who wrote the book "The end 

Science is nigh - Facing the Limits of Knowledge in the Twilight of Scientific Age". This claim 

is totally improbable as it is quite clear that we are nowhere near approaching total 

understanding of our world. Despite continuing research, much is still left undiscovered. 

Natalie Angier, who reviewed Horgan's book in the New York Times of 30th June 1996, 

stated that " ... researchers find hundreds of new genes practically every month, but they have 

no clue what the great bulk of those genes do in the body. They know that the human 
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immunodeficiency virus causes AIDS, but have only the muddiest understanding of how the 

virus operates and none at all of how to stop it. .. " 

(www.virtualsehool.edu/moniSociaIConstruetioniTheEndOfScienee.pg. 1). She debunks 

Horgan's claim that science has been successful at describing the universe, and that further 

research may not yield much. We are, as she puts it, just seeing the feeble streak of dawn in 

the scientific age. 

It is the approach of the likes of Horgan to science that makes most young learners wonder if 

at all engaging in scientific research is worth the bother. It is this kind of thinking that makes 

science students believe that all they have to do is take in information as it is without either 

analysing or criticising it. He argues that". " the big problems that can be solved have already 

been solved, and that the big ones that have not been solved cannot be solved ... ". His 

pessimistic and simplistic claims that" ... scientists are beginning to sense that the great era of 

scientific discovery is over ... ; the big truths, the primordial truths, the pure truths about the 

universe and our place in it have already been mapped ... ; and that science has been so 

spectacularly successful at describing features of the universe that further research may yield 

no more great revelations or revolutions but only incremental, diminishing returns ... " 

(www.virtualschool.edu/moniSociaIConstructioniTheEndOfScienee.pg. 2) are an 

embarrassment to the very fabric of science, the science that is intent in forever trying to 

provide possible explanations to what is going on. Such pessimism can only be seen as an 

expression of fear of facing reality and challenges, a trait that no educator wants to instil in 

his/her learners. 

Scientific communities or organisations all over the world acknowledge the need to subject 

their views to criticism by others, with the view that this could provide useful insights to 

them. 'The Society of Natural Science', for example, states that as a scientific group, it holds 

an evolving body of theory and concepts outlining its members' views as to the nature of 

humanity, how well we fit into the natural world, how we should conduct our lives, and what 

happens to us when we die. The society further states that, being a scientific group, their 

body of theory and concepts is subject to modification, refinement, or even rejection as may 

be required by new evidence, and that they reject the concept of absolute and uncriticizable 

truth. 
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2.2.2. Scientific knowledge as paradoxical 

With the construction of a body of knowledge aimed at explaining nature, by different people 

all over the world, there is indeed a high likelihood that disagreements will occur. Some 

writers have even voiced fears of the possibility that these disagreements may even go beyond 

simple debates, but expand into feuds that could even cause damage to that which they are 

trying to explain, viz. the world around us. Blunden (1988) mentioned at 

(http://home.mira.netl-lynnbea/andylknow&val.htm), for instance stated that: 

... in a sense, we have now, in 1999, pushed the boundaries and limits of knowledge to a point where 

humanity has drawn into practical doubt the very existence of the planet, not as a question of speculation but 

as a material possibility; but learning how to over-come this horrific alienation of people from each other, 

from Nature and from themselves, which is responsible for the uncontrolled destruction of Nature and 

impoverishment of whole nations while others choke on luxury, is not only a problem of ethics, but also a 

problem of self-knowledge, of the transformation of social knowledge and belief ... (pg 1) 

Even though the writer voices discomfort about the feud born of the questioning of validity 

and limits of knowledge amongst humans, intrinsic in the quotation above is an 

acknowledgement of the fact that this animosity is the fruit of greed in some people. This 

problem cannot be seen as a result of a healthy debate between morally and psychologically 

sound people, but as the fruit of gluttony. In a socially fit environment, however, the 

conceptual knowledge must be understood, as he further states, both as a product of reflection 

of social relations, and therefore a 'lens' through which it is possible to perceive social 

relations more clearly, and also a material support or lever within any social context. 

Durkheim (1914), referring specifically to the knowledge of science, seems not to understand 

how it can be seen as a unifying realm of knowledge when he argues that "the object of 

science as we see it today is precisely to represent things as if they were seen by a purely 

impersonal understanding ... From the 'metaphysical age', that is, from the birth of the critical 

mind, there could no longer be a common consciousness. Comte's view was that it was 

science that could provide the mental equipment to reconstitute that common consciousness. 

Individual sciences, however, are not up to that task, since they are too specialised". 
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This line of argument seems to lose track of the fact that what any scientific community of 

today wants to achieve is a wealth of knowledge which under any circumstances, can be open 

to criticism, not a single body of knowledge to be accepted by all without question. The 

restrictive days of the past are gone. The Inquisition, which acted against the likes of 

Giordano Bruno (burnt at the stake in 1600) and Galileo Galilei (condemned to house arrest 

for life in 1633), both for defending Copernicanism, can only be read about with utter 

disbelief in history books. Nobody is advocating for a single and rigid line of thought. It 

might seem that freedom of thought and written and oral expression are a relatively recent 

development, (from the fact that the Holy Office's (Roman Inquisition's) Congregation of the 

Index of Forbidden Books was just recently abolished in 1966), but the fact of the matter is, 

scientific theories have always been put to rigorous tests. It is even interesting to note that in 

1979, Pope John Paul II ordered an investigation into the charges against Galileo, and in 1992 

the charges of heresy against him were dropped (Kari

http://www.honors.unr.eduJ-fenimore/wt202/kari.htmn. 

Since the need for a scientific community with a different vision from that of the past has 

been recognised, different scientific organisations have been formed, all echoing the same 

aim. Like the 'The Society of Natural Science' mentioned earlier, another organisation, the 

'Society of Scientific Exploration (http://www.scientifcecxploration.org) and many others 

being formed all over the world, have a view of "fostering the study of all questions that are 

amenable to scientific investigation without restriction'. The 'Society of Scientific 

Exploration' states that there are indeed a lot of important areas that remain unexplored, some 

being of great public interest and touching deep philosophical questions, while others have 

technological potentials that could be of benefit to mankind. 

With so many challenges awaiting mankind, it is imperative that people learn to work 

together in a much more understanding and humane manner, unlike during the practices of the 

past. It is this new view to the construction and handling of scientific knowledge that needs be 

fostered in schools and universities. If students are expected to be an integral part of the 

scientific community, they need to be properly trained on the tools of the trade. They need not 

only be told how the society operates, but also need to be given the opportunity to function as 

such during their academic life, so as to prepare them for life beyond school. 
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2.2.3. Scientific knowledge as relative 

... Let us look at the reasons that pragmatism gives in order to prove that truth is subject to change. There are 

really two: (1) truth cannot be immutable because reality itself is not immutable; hence truth changes in time. 

(2) Truth cannot be one because this oneness would be incompatible with the diversity of minds; hence truth 

changes in space ... In order to be able to say that truth has varied in time, one would have to show that a 

proposition can legitimately be considered true at a given moment and in particular circumstances, and that 

this same proposition at another moment and in other circumstances cannot be held to be true, even though it 

relates to the same object ... (Durkheim, 1914, at 

http://home.mira.neti-eaffcamJphilldurkheim.htm,pg. 2-3) 

The theme of the above quotation has already been discussed above. Whenever people work 

together on a similar topic, there are bound to be debates simply because people have their 

own unique ways of looking at things, and there is no guarantee that at any point in time, 

these ways could be similar. The act of debating is essential in that it gives everyone the 

opportunity to air their views, and weigh up which view holds most water, given certain 

circumstances and contexts. For any given context then, a view that makes most sense is 

given pride of place, and is usually accepted as the 'currently held view'. This however does 

not mean that everyone has to abandon their own view if not convinced of the strength of the 

stronger view. This blind conformity is usually practised in the case of mythological truths, 

not with scientific knowledge. As Durkheim (1914) puts it, once scientific thought becomes 

paramount, intellectual individualism appears, and the impersonal truth developed by science 

can leave room for everyone's individuality. 

The issues of individualism and truth in science have proved to be sores not only in the eyes 

of many teachers, but also in those of the great scientists and philosophers themselves. The 

teachers end up confused as to what to deliver to the learners, given this multiplicity of views. 

The question is : What does one do when, as Durkheim puts it, with a given problem there is 

room for plurality of mental attitudes, all which in a sense are justified? How does one get to 

deal with the frustrating discomfort of uncertainty, and how can they make the learners face it 

without discouragement? Some have gone on to opt for the easiest way out, choosing that 

view that does not clash with their own, and presenting only that one to the learners. In the 

other extreme, others go on to present all the views without committing their necks to anyone 

in particular. 
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Durkheim goes on to state that intellectual individualism does not necessarily imply that 

everyone may arbitrarily believe what he wishes to believe. He asserts that there are separable 

tasks within the joint enterprise, and everyone may choose his own in accordance with their 

temperament. He further states that on the one hand, scientific truth is not compatible with the 

diversity of minds; and on the other hand, as social groups become increasingly complex, it is 

impossible that society should have a single sense of itself, hence there are various social 

currents. 

2.2.4 Science as ideology 

So far, the answer to how teachers can deal with the frustration of relativism in classes has not 

been adequately provided. Some writers have even gone on to state that science should be 

looked at as an ideology. Robert M. Young, mentioned earlier, defines an ideology as 

legitimation and intrusion of values into putative facts; how frameworks get constituted; and 

how criteria for acceptable conclusions get established on the basis of value systems or world 

views. He argues that the most important concepts at work in making such decisions are (i) 

social location, and (ii) interest group. He claims that there is no place in science, medicine or 

other forms of expertise where one cannot find ideology acting as a constitutive determinant. 

He recalls, with condemnation, how scientists and philosophers of science 'squealed' in the 

1970s that to bring ideological analysis into science would lead to unthinkable relativism. He 

retorts: 

... I have never thought of myself as a relativist, but I vividly recall how academically eminently radical 

scientists sought to burn me and others at the stake for mounting ideological critiques of biological (Young, 

1997.) and IQ research (Levi dow, 1978.). By using the concept of ideology in our own view of science, 

instead of labelling conservative and reactionary science as ideological and therefore wrong, we were joining 

the polluters and abandoning the left's claim to special affinity to the truth. 'Science as an ideology', like the 

subsequent provocative phrase, 'science as culture', was thought to betray the bedrock of realism in the 

theory of knowledge of orthodox Marxism ... (, http://www.shef.ac.ukl-psysc/human/chapt7.html.pg. 3) 

2.2.5 Effect of the nature of science on the teaching and learning of science 

All the aspects of the nature of science discussed above point towards one important aspect: 

that we are nowhere near finding out all about the world around us, and that as more and more 
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things continue to be uncovered by new technologies, paradigm shifts will keep on occurring. 

It is also apparent that in real life, people have to learn to deal with paradoxes and conflicting 

theories, and to make informed choices on the basis of observed data. 

With the knowledge that students will eventually enter these scenarios and meet people with 

all sorts of ideologies on completion of their courses, it only makes sense that they be trained 

or equipped with skills for dealing with such a world. Students should not be shielded from 

the true nature of science by saving them from confusion, but instead, they should be taught 

how knowledge is constructed in addition to exposing them to already existing knowledge. 

No one can dispute the importance of teaching learners about their subjects before delving 

into the content of these subjects. At the beginning of most courses, students are usually 

introduced to their subjects by providing definitions of course titles and the topics to be 

discussed. In this attempt to provide students with some information 'about' their courses, 

there is always a tendency to deal with the content of the course without reference to how this 

knowledge is constructed, and how it is constantly being 're-shaped'. Lack of exposure of 

students to the true nature of their subjects, especially in science, results in students 

approaching knowledge as if it is a collection of historical 'heirlooms' to be passed on from 

generation to generation without any attempt at modifying it. 

If on the other hand, students were to be let in on the construction of scientific knowledge, 

and be made aware that not only the 'chosen' few could contribute to this knowledge, their 

approach to learning this knowledge might be different. Instead of seeing bodies of 

knowledge as sacrosanct, they could aim at exploring them with efforts at putting in their own 

views. Instead of aiming at observing only what is 'expected' in laboratory classes, they could 

aim at providing their own interpretations and analysis of their own observations, and 

comparing these with what is already known. The purposes of education, especially at tertiary 

level, should be built around the nature of the knowledge to be handled, if it is to serve the 

learners well, as well as the communities within which these learners will end up functioning. 
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2.3 Purposes of Higher Education 

Universities are responsible for imparting already existing knowledge to students and for 

providing the workforce of the communities within which they are built. If they cannot 

provide this, they will undoubtedly continue to fail their societies and governments, as the 

quotation below from Bennett, Dunne and Carre' (2000) indicates: 

... Higher education is in a state of crisis - of funding, of how to conceive and manage teaching and learning 

and of the management of academics' time and priorities ... The genesis of these various crises appears to lie 

in the early 1980s, when the traditional autonomy of the university sector was first challenged by both 

government and employers ... Maclure (1987) identifies the drive to control public expenditure, coupled with a 

concern to obtain value for money in higher education, as the greatest influences on the way in which the 

framework for policy making was changed ... At the same time, government was being persuaded by 

employers that traditional curricula were out of step with their requirements. In some sectors of the labour 

market there was a lessening of concern about what a graduate needs to know and increasing interest in what 

she or he needs to be able to do ... (Bennett, Dunne, & Carre', 2000, pg. 1) 

This quotation reflects what has usually been attacked as 'instrumental' rather than 'liberal' 

objectives of education. Before making any judgements as to what should take precedence 

over what, it is important to look at purposes of higher education as outlined in literature. Tate 

and Thompson in Haselgrove (1994), state that in 1963, the Robbins Report (Robbins 1963) 

presented the view that one of the key functions of higher education was to develop the 

'general powers of the mind'. This, according to Tate & Thompson, was similar to the general 

objectives of the Council for National Academic Awards (established in 1964), which 

stressed the importance of the development of students' intellectual and imaginative powers, 

their understanding and judgement, their problem solving skills, and their ability to see 

relationships within what they have learned, and to perceive their field of study in a broader 

perspective. The authors also state that a joint statement between the National Advisory Body 

and University Grants Council (1984) alluded to the fact that the abilities most valued in 

industrial, commercial and professional life, as well as in public and social administration, are 

transferable intellectual and personal skills, and that a Higher Education System which 

provides its students with these things is serving its society well. 

Tate and Thompson further state that despite these and many other public statements about 

the role and purposes of higher education in relation to personal and transferable skills, higher 

education institutions were failing to deliver graduates in whom employers could recognise 
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the development of such skills. It is both interesting and surprising to find that the roles of the 

university are being split into two components when in fact one could be seen to feed directly 

off the other. Jones in Billing and Furniss (1973) states that Sir Eric Ashby (1958) describes 

the: 

... 'split personality' in the universities which results from conflict between those who see their function as 

being to 'give undivided loyalty to the kingdom of the mind' and those 'for whom the university is an 

institution with the urgent essential obligations to modern society' ... ( Ashby in Jones in Billing & Furniss, 

1973,pg.29) 

Splitting these two functions of the university can be seen as downright erroneous in that in 

fulfilling its academic function of producing well learned scholars (both students and staff), it 

directly fulfils its 'political' or social function of producing people who will be able to serve 

the community. The only way the university could fail its society is if it failed to equip the 

learners with the skills that will prove useful in the community. The development of the 

staff's research skills should however not take place at the expense of the development of 

high-order intellectual skills in the learners. If the students are moulded into responsible, 

independent, accountable, autonomous individuals, they would in turn form part of a society 

with all these qualities. 

Before the University of Botswana split from its partnership with Swaziland in the former 

University of Botswana and Swaziland (UBS), the second National Development Plan of 

Swaziland saw UBS as: 

... playing an increasingly important role in the National Development not only through providing educational 

manpower needed, but also through (the university's) great potential as a focus of academic and cultural 

activities of the nation ... (University of Botswana Calendar, 1999/2000, pg. 3) 

According to the same source, the same ideals were covered by the late president of the 

Republic of Botswana, Sir Seretse Khama in his graduation speech of May 1970, in his 

capacity as the then Chancellor of UBS, on stating that: 

... The university must be a committed institution; committed to the fulfilment of the ambitions and the 

aspirations of the communities it was created to serve. One of these is rapid development, another is non

racialism, and the third is simply pride in ourselves and in our part, which in turn would lead to a greater 
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degree of self-confidence, which is one of the very basic ingredients of true independent 

nationhood ... (University of Botswana Calendar, 1999/2000, pg. 3). 

Thirty years on, the same view is shared by Botswana's Chief Justice Julian Nganunu, who, 

on recognising the need to respond to change stated that: 

... Botswana's education system should prepare the school-going generation to cope with the changing 

world ... Our education must be the tool that develops and empowers every citizen to play his part in the 

changing society to the maximum ... For the goals of the vision (Vision 2016) to materialise, there ought to be 

continuous and increasing provision of educated and trainable manpower to all sectors of the economy (The 

Bot s wan a D a i I Y New sOn lin ear tic I eat www.gov.bw/cgi

binlnews.cgi?d-20000825&i=Educational system should empower and develop citizens, pg.1) 

It is the move towards achieving self-confidence of a nation through developing that of 

citizens by empowering them that can be said to have sparked reform in education throughout 

the world. Firstly, the demands for social equality and economic requirements have meant 

that university attendants are not only drawn from the elite or privileged groups, seeing to it 

that most of the nation is well represented and equipped with the necessary skills and self

confidence (Beard in Billing & Furniss, 1973; Thune in Brennan, de Vries & Williams, 1997; 

Soden in Bryce & Humes, 1999). Secondly, all this has demanded a new approach to 

questions of teaching and learning and given rise to a new wave of research into the ways in 

which students learn, as well as to an important interdisciplinary discourse on the nature and 

purposes of post-school education, how it is and how it ought to be conducted (Soden in 

Bryce and Humes (1999). 

2.4 The Changing Roles of Staff and Students - Approaches to Increasing Student 

Responsibility and Accountability 

The recognition for the need for change in the roles of universities and other institutions 

providing further education has also led to the need for changes in the roles of staff and 

students, hence the way in which teaching and learning should be done. This change is 

summarised by Soden in Bryce and Humes (1999) as follows: 

... Traditionally, teaching in universities was dominated by the mass lecture and follow-up group tutorials, 

with the expectation that students would engage in a good deal of self-directed reading and analysis whereas 
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in the further education sector students passed their courses mainly by participating in classes which typically 

included exposition, questions, discussion, and supervised tasks. The picture is much more complicated now. 

Increasingly, students in both sectors are expected to direct their own learning, often through engagement in 

project work ... (Soden in Bryce & Humes, 1999, pg. 604). 

One could argue that these are aims of most institutions of higher education, but whether what 

is being expressed is being exercised remains rather uncertain. Judging from the problems 

which seem to indicate the mismatch between what is intended and what is practised, one 

could say that problems which were observed in the past are still being experienced today, 

despite the fact there is this recognition of the need for change. Writing in 1973, Beard in 

Billing & Furniss (1973) stated that: 

... Fifteen years ago, it is unlikely that anyone would have attempted to discuss the aims of science 

education. No doubt every serious teacher had aims which he wished to see realised, but these were not 

analysed or extended to cover the whole range of teaching and evaluation of the subject. When asked to 

state their aims, university teachers might have answered "to develop a habit of disciplined, rational 

thinking" or "to enable students to study independently", but realisation of these aims was not necessarily 

tested. Instead, there was a fairly common tendency to emphasise teaching methods and to set examinations 

which favoured those who memorised most effectively and who could marshal their thoughts 

rapidly ... (Beard in Billing & Furniss, 1973, pg. 3) 

Even though today one could argue that both staff and students might be aware of what the 

role of higher education should be, there is still evidence that students might be being forced 

to assume the roles that were assumed by students in traditional teaching settings. It can be 

argued, as will be shown later by results of this study, that the teaching methods and 

assessment techniques that Beard above claimed were the cause for lack of achievement of 

intended goals are still at play today. 

A lot of literature does indicate though, that alternative pedagogical practices and assessment 

techniques have been suggested or developed, but taking them on board proves to be a very 

slow process. Soden, in Bryce & Humes (1999), for instance, states that over the last two 

decades, discussion about learning and teaching has more and more centred on students' 

approaches to learning and the lecturer's role in facilitating more effective approaches. 

Tibbitts in Bridges (1997), however, states that new approaches have rarely been 

19 



implemented because of a general lack of access to new experimental materials, and deeply 

held teaching traditions and belief systems. She asserts that: 

... Many educators remain uncomfortable with the 'transmission mode' of teaching and continue to believe in 

the infallibility of the ideas and values sanctioned in texts ... Thus some teachers find students' open 

expression confrontational, disrespectful and difficult to bear. Critical thinking is equated with unhealthy 

criticism ... (Tibbitts in Bridges, 1997, pp. 52-53) 

The new approaches to teaching and learning are centred on the shift from the instructor as 

the only source of knowledge and students as passive recipients, to the sharing of 

responsibilities between the two parties. The resources brought to these new classrooms 

include, according to Tibbitts, not only the teacher's ability in the subject area, but also the 

students' previous knowledge, abilities and potentials. She goes on to state that as in a 

democracy, both teacher and students are responsible to each other for a successful learning 

process, with the goals of instruction including the development of the intellectual, emotional 

and value domain, and the ability to take action. 

The students' input in their own learning can therefore be seen to be the emphasis of these 

new methods. Opacic, in Haselgrove (1994), states that student inputs, by their very nature, 

meet the definition of a high quality education system since they promote openness, involve 

students in decision making, and allow individual voices to be heard. She is of the opinion 

that in most cases, students are often uncertain about the relevance of specific courses to their 

needs, and their expectations of higher education often conflict with reality. She believes that 

by drawing up what she calls 'learner agreements', staff can help students by giving them 

some measure of responsibility and accountability for their learning and a sense of choice and 

autonomy. A learner agreement, according to Opacic, gives detailed information to the 

student on what he/she can expect at each level. Each student ends up with a unique 

agreement negotiated between him/her and the lecturers. These would include course plans 

for students, aims and objectives of courses as well as form, regularity and publication of 

student feedback, according to Opacic. Common rights, she asserts, are however agreed at 

institutional and departmental levels. 
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In agreement with Opacic' s notion of empowering the students is Soden in Bryce & Humes 

(1999) who states that much of the research done on the new approaches is based on the 

premise that teaching approaches which encourage learners to be more self-directed, often 

represented as student autonomy in learning, enhance abilities to life-long learning and 

employment. She states that 'Harvey & Knight report research which suggests that the main 

factor determining student learning is individual study outside the classroom and that teachers 

should give much more attention to supporting students in working independently and 

purposefully on worthwhile tasks" (Soden in Bryce & Humes, 1999, pg. 610). 

Soden also states that research has shown that students could be engaged in either deep or 

shallow learning depending on different conditions of their learning environments. In deep 

learning, the student is said to make effective efforts to understanding and transforms content 

through critical engagements with ideas: appraising the evidence offered and the conclusions 

associated with it, and offering arguments and conclusions. Soden quotes Entwistle (1994) as 

stating that if students feel overburdened with work, if assessment requirements are 

inappropriate, and if authoritarian relationships between tutors and learners prevail, students 

tend to adopt ineffective surface approaches to learning. 

Soden also briefly discusses the employment of problem-based learning (PBL) which crosses 

traditional boundaries by starting instruction with the introduction of a problem instead of the 

disciplinary knowledge as is custom in conventional classrooms. In PBL the students are 

presented with a problem in the context of a real-life scenario, and refer to different sources 

for the information they think could help them solve the problem. The ownership of both the 

processes of devising a strategy for approaching the problem, and finding relevant 

information empowers the student and would obviously lead to deep instead of shallow 

learning. 

The notions of PBL, and deep and shallow learning will be discussed in more detail in 

Chapter 10, where it will be explained how they could work as possible means of ensuring 

intellectual development in students. It can be seen that, in essence, the move from traditional 

modes of instruction calls for more active, participatory, and independent learning on the side 

of the students. Students engaged in this kind of learning are bound to develop into graduates 
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who are flexible, adaptable and quick to learn, and who can use skills such as analysis, 

critique and synthesis to the benefit of their organisations. Research suggests that these 

attributes are not only increasingly being required of all employees, but also have the 

potential to empower people as citizens, according to Soden. 

This takes us back to the issue of the functions of the university - balancing between 

accountability and quality improvement in the university. By using the alternative modes of 

instruction suggested, it can be seen that the universities could manage to meet their own 

criteria for improvement in the quality of learning they aspire to achieve while at the same 

time they could be able to meet the criteria for accountability set down by external authorities, 

including the sponsors and employers of the graduates. This of course, requires that enough 

funds be available to the universities to afford implementing these alternative methods, which 

tend to be more expensive to run than the traditional methods, as shall be explained in 

Chapter 10. 

2.5 Possible Reasons Why Reform in Educational Instruction is Slow 

It has already been stated that despite the many positive points that researchers have made 

known about moving towards alternative pedagogical procedures, the implementation of these 

procedures is proving to be quite slow. This is not only the case in science, where it can be 

understood that more funds would obviously be needed to equip labs and classrooms to 

ensure that all students have a fair access to the necessary resources and apparatus. In the case 

of Scottish higher education for instance, Shaw in Bryce & Humes states that: 

... The external pressures exerted by SHEFC (Scottish Higher Education Funding Council) and reports such 

as those of the Jarratt and Garrick Committees, together with the continuing funding crisis in higher education 

(COSHEP - Committee of Scottish Higher Education Principals, 1997) are causing the universities to review 

carefully their procedures and practices in financial and resource management. The universities are only too 

aware that their deteriorating financial situation requires a continuing search for improved effectiveness and 

efficiency in the use of resources. The universities however, are concerned that without additional resources 

the vision of 'higher education in the \earning society' painted by the Dearing and Garrick Committees will 

be unrealised ... (Shaw in Bryce & Humes, 1999, pg. 625). 
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In some cases, however, it would appear that people equate empowering students with the 

creation of a new state of individualism that would disregard the order of a society. Tibbitts in 

Bridges (1997), for instance, found out that most of the teachers she dealt with found it 

difficult to make the 'paradigm shift' because of their traditional, political and social 

environments. She gave an example of a Romanian teacher who recognised empowering 

students as a special moral problem for her country, where "avoidance of becoming involved 

was a survival tactic". This was a case of a political science subject, which could, in such 

cases, be a sensitive subject. The emphasis on retaining a homogenous culture could therefore 

lead to people being apprehensive when asked to assume individuality and independence even 

in learning. As a result, the instructors would rather conform to traditional modes of 

instruction that would make sure that everyone receives the same treatment, and abides by the 

rules of the society. 

Cultural restrictions can also end up with dishonesty among members of a group. If people 

are not allowed to say exactly what they think, they could end up voicing opinions that they 

expect others would accept, at the expense of their own inputs. Salmon in Haselgrove (1994), 

for instance, states that "traditional academic debates often force people into untenable 

positions, obliging them, for instance, to pretend progress, disclaim personal doubts and 

anxieties, or maintain an expertise they do not feel". She goes on to state that "where personal 

concerns and personal feelings can be safely shared, the experience is characteristically 

liberating. For many people it comes as a revelation that other students have blocks and 

periods of despair". She contends that an ongoing group in which such communication is 

possible soon becomes a valuable resource (Salmon in Haselgrove, 1994, pg. 144). 

Concern has also been raised, by another Romanian teacher, according to Tibbitts in Bridges 

(1997), that her students, once introduced to the concepts of individualism and individual 

freedom in education, were no longer willing to follow rules and compromise with others. 

She also states that a group of Russian educationalists also saw individualism as meaning: 

what is right for me; maximum self-demonstration; insensitivity to other people's feelings; 

non-conformism; things that are important for others are not necessarily important for me; 

and freedom for oneself. This is a form of understanding that can be said to be held by people 

who strongly believe in traditional modes of instruction, which do not foster intellectual 
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growth in students. This will be discussed in more detail in Chapter 3, as it represents the way 

of thinking common at one level of Perry's scheme of intellectual development. 

Apart from being expensive in fiscal terms, preparation for, and implementation of alternative 

modes of instruction that focus on empowering the students might also prove to be time 

consuming and labour intensive. This is aggravated by the fact that classes are getting bigger 

in size as higher education is made available to all. Gipps & Jenkins (1992) cited in Gipps 

(1994) support this by stating that: 

... Diana Warwick, the general secretary of the Association of University Teachers, commenting on 

worsening staff-student ratios stated: "University staff are teaching more students, classes are larger and 

unless staff members are increased proportionally the quality of the UK degree will suffer" (emphasis added). 

The size of classes was only one factor. Laboratory work, seminars, and tutorials were all highly sensitive to 

the amount of time staff were able to devote to individual students: "It is one of the most singularly envied 

characteristics of British higher education that students who need individual attention can get it. Our 

reputation must suffer with every increase of student-staff ratios (emphasis added) ... (Gipps & Jenkins (1992) 

in Gipps (1994), pp. 16-17). 

Alternative modes of instruction require paying attention to the individual student's work 

from the beginning to the end, with a close eye being kept on their progress. That demands a 

lot of time on the sides of both the students and the lecturer, add to that the fact that the 

lecturer has to put in a lot of time in the preparatory phase of the programme. Gould in Fosnot 

(1996), states that collaborating with students and negotiating the curriculum with them is not 

easy because it requires considerable flexibility and ability and readiness to meet their needs; 

and demands receptivity to their ideas. She also asserts that "creating an authentic learning 

environment requires clear thinking and planning in relation to broad, long-term goals and 

imagination in finding specific themes, activities and materials that will spark fresh interests 

and make connections between those that have already been developed (Gould in Fosnot, 

1996, pg. 93). It can be seen that empowering students does not necessarily mean that staff 

are rid of their duties, but they gain even more responsibility for ensuring that students' work 

is well co-ordinated. 

Soden in Bryce & Humes (1999) states that students will benefit a lot more from such 

innovations if they are carefully initiated into all that is involved in informed analysis and 
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critique. She realises that this requires sufficient time for face-to-face interactions which offer 

opportunities for a tutor to judge a student's current state of understanding, to form some 

notion of what it might become and engage the student in dialogue aimed at achieving the 

transformation. The benefits of the programmes can however, be seen to outweigh the costs. 

In such set-ups, both the students and staff are in touch with reality, and the students have a 

chance of developing high-order intellectual skills: 

... Classrooms and schools that encourage active construction of meaning have several characteristics: They 

focus on big ideas rather than facts; they encourage and empower students to follow their own interests, to 

make connections, to reformulate ideas, and to reach unique conclusions. Teachers and students in these 

classrooms are aware that the world is a complex place in which multiple perspectives exist and truth is often 

a matter of interpretation, and they acknowledge that learning and the process of assessing learning are 

intricate and require student and teacher interaction as well as time, documentation, and analyses by both 

teacher and students ... (Gould in Fosnot, 1996, pg. 93). 

Most importantly, the students are being exposed to the true nature of knowledge, as their task 

is to interact with the world that exists. The conventional view of knowledge, as disseminated 

through traditional modes of instruction, would give them the idea that there is some reality 

'out there' with all the right answers, to be delivered by experts. Time consuming, labour

intensive and costly as they may appear to be, the alternative methods would prove most 

beneficial to the students, the staff and in turn to the society at large. 

2.6 Assessment of Student Learning in the Changing Face of Instruction (Roles of Peers, 

Students and Staff) 

As Gould states in the quotation above, it is not only in the process of construction of 

meaning that students and their teachers need to work together, they should also interact in the 

assessment process. This calls for movement from traditional modes of assessment that were 

suitable for assessing 'learning' after traditional instruction, to alternative forms of 

assessment suitable for the alternative instructional procedures being proposed. As with the 

proposed methods of instruction, students should be empowered to have a hand in their own 

assessment, through collaboration with both their peers and staff. 
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The main issue in assessment should be that students need to know, not only what they are 

expected to learn, in the way of aims and objectives of the course, but also the expectations of 

assessment and evaluation. A proper meaningful dialogue between the staff and the students 

about these issues would ensure that problems like the one which is the driving force of this 

research do not occur or are at least kept to the minimum. If students know what is expected 

of them, they would try to work towards satisfying these criteria, as most students are 

interested in successfully completing their courses. Similarly, if students do not know what is 

expected of them, they would try to guess what is expected of them through observing what 

their lecturers practice, and then work at satisfying these 'expectations' in order to pass. 

A study conducted by Cox and colleagues (Cox in Billing & Furniss, 1973) showed that 

students usually come to the university with certain ideas in mind, like vocational reasons, 

only to find themselves later wondering why they came to university. The reason for this, 

according to Cox, lies in the lack of clear goals and lack of involvement of students in the 

decision to enter higher education. Cox further asserts that the students' views of course 

objectives are often influenced by their perceptions of the demands imposed on them by the 

system of assessment. There is a need for graduates with skills and flexibility, as discussed 

before, but if assessment procedures do not recognise acquisition of these characteristics, 

students would be forced to revert to memorisation of volumes of factual information to meet 

the demands of the system. 

Glasner in Brown & Glasner (1999) provides a brief overview on the experience of 

assessment of quality in UK universities since 1993 as outlined by the Higher Education 

Funding Council for England (HEFCE), and concludes (at the time of writing) that "in my 

judgement, and in the context of the data revealed by the quality assessment process, we have 

not yet experienced in the UK a major paradigm shift" (Glasner in Brown & Glasner, 1999, 

pg. 27). Whereas it was apparent that the wholesale reliance upon formal end-of-session 

exams as the sole mode of assessing students for the award of their degrees had effectively 

disappeared, Glasner observed that some radical approaches to assessment were not yet 

implemented. 
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Though there has been evidence to the effect that students feel they gain more from 

innovative assessment tasks, it appears like the main problem with them lies on their marking. 

McDowell & Sambell in Brown & Glasner (1999) state that complaints like "I think you do 

get more out of the exercise but that isn't reflected by the marks", are not uncommon. They 

state that in such cases, the problem could lie in the mismatch between assessment criteria and 

marking on one hand, and the tasks and the actual learning achievements which can be 

expected from a particular method of assessment on the other. The problem here seems to be 

the fact that only the end-product of the tasks is assessed without knowledge of the students' 

actual performance during the task. 

McDowell & Sambell also state that evidence from students shows that the benefits of 

innovative assessment are potentially very significant, though the full potential is not always 

attained. They propose the following guidelines to be observed in coming up with these 

alternative forms of assessment (McDowell & Sambell in Brown & Glasner, 1999. Pg. 80): 

• Consider student workload carefully 

• Takes steps to maintain motivation 

• Introduce a new form of assessment carefully 

• Establish a clear framework or guidelines 

• Help students to understand assessment criteria 

• Pay careful attention to organisational details and procedures, and finally, 

• Pay particular attention to how you award marks and for what 

The different forms of alternative assessment are discussed in more detail in Chapter 10, and 

in almost all of them, there is emphasis on staff/student dialogue and student empowerment. 

The empowerment of the students is in the form of both self and peer assessment. Brew in 

Brown & Glasner (1999) states that self-assessment has been expressed as the involvement of 

students in identifying standards and/or criteria to apply to their work and making judgements 

about the extent to which they have met these criteria and standards. Peer assessment, on the 

other hand, involves students making judgements, or commenting upon each other's work. 
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The effectiveness of many self-assessment efforts has been made impossible by the fact that 

many courses in higher education have been designed in ways which inhibit the development 

of self-assessment skills. In some cases, students are involved in self-testing, self-rating or use 

of reflective questions, in which the students are not normally expected to actively engage 

with or question the standards and criteria which are used (Brew in Brown & Glasner, 1999). 

Brew goes on to state that the ability to assess effectively does not happen on its own, but 

students need systematic practice in judging their own work and getting feedback on their 

ability to do so, as they progress through their courses. 

Brew also distinguishes between peer-marking and peer-feedback in peer assessment. She 

states that peer-marking can prove unpopular and disruptive, particularly in small, cohesive 

students groups, whereas peer-feedback can contribute to the cohesiveness of student groups 

and help them focus on learning. While some people may have been reported to argue against 

peer assessment on the basis that there might be inconsistency between marks generated by 

peers and those generated by staff even when criteria have been agreed upon, Brew cites some 

literature that swears on the overall benefits that this can achieve: 

... Falchinov suggests (1986, 1995) that peer assessment leads to a number of benefits in terms of the learning 

process; for example, encouraging thinking, increasing learning and also students' confidence ... Other more 

noble aims may be the motivating force behind instruction of peer assessment schemes. These have to do with 

the recognition that to assess is to have power over a person. Sharing the assessment with students may be to 

some degree in order to share the power of the teacher. It may be introduced with an intention to encourage 

students to take responsibility for their learning ... (Brew in Brown & Glasner, 1999, pg. 161). 

Brew also quotes Fa1chinov above as stating that care must be taken when exercising peer

assessment as having power over each other is reported to be unpopular by students. One can 

also never be too sure if students could not, in some cases, penalise those whom they do not 

like, and be too lenient on their friends. In some cases, students can even be suspicious if they 

believe they are being asked to do the job for which the teacher is paid, according to Brew. 

Attention should therefore be paid to make sure these problems are taken care of. 
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2.7 Conclusion 

The proposal for the shift from traditional methods of instruction and assessment is based on 

the intention to empower and involve students as much as possible in their own learning in 

order to equip them with the skills they will find useful for future learning and employment. 

The acquisition of these high-order skills will ensure that students refrain from employing 

simple memorisation but learn for the purposes of keeping information for use in the long run. 

Engaging them actively in their learning makes them recognise that knowledge is not static, 

but continually changing, and that they have the power to engage in construction of their own 

meaningful learning, and that their instructors do not hold the key to all knowledge. They also 

get to experience and deal with all sorts of multiplistic perspectives in knowledge and get to 

appreciate that they need to be involved in making decisions and weighing up possibilities. 

All the different aspects of student learning discussed above have a place in Perry's 

developmental theory, on which this research is based. A full description of this theory 

follows in Chapter 3. 
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CHAPTER THREE 

WILLIAM GRAVES PERRY'S DEVELOPMENTAL SCHEME 

3.1 Introduction 

3.1.1 Development of the scheme 

Those with an interest in the development and instruction of college students will appreciate 

the work of William Graves Perry (1999). Through listening to students over years, he 

managed to come up with a scheme that can help both students and their instructors have a 

working language to understand what they all mean, think, and believe. This scheme was, 

therefore, developed from students' own accounts of the lives they lived at college. Perry's 

scheme is nothing other than a practical tool that can be used by instructors to dig their way 

into their students' minds, with the sole intention of assessing not only their needs, but also 

their understanding and grievances as exposed by their own accounts of how they view their 

life at college. This would be done as a starting point to developing new ways, or amending 

the old ones, for instruction. Perry believed that in order to develop a faculty, the instructors 

would have to start off with the development of the students. 

Central to this research is the problem of the mismatch between the expectations of the staff 

and the students, which is thought to result from lack of proper dialogue between the two 

parties. Perry's main thesis is that there has to be transparency in the everyday dealings 

between all involved in education, through which all problems can be detected and due 

amendments made. His main aim is to ensure that students are helped to develop to higher 

levels of intellectual thought using suitable methods of instruction coupled with the necessary 

challenges and support. 

3.1.2 Need to 'listen' and respond to students 

Perry's thinking was that the only way to understand the development of the students would 

be to listen to the students' perspectives of their college experiences. In this regard, he, like 
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many other educators, placed a lot of emphasis on the learner as being central to the whole 

process of education. His main assertion was that instructors must not lose track of where the 

students 'are' or 'can be' in their developmental process through college. This means they 

ought to keep continuously up to date with students' experiences. He emphasised the need for 

instructors to go beyond just gathering these students' accounts, but to listen to and feel the 

obligation to respond to them. In Perry's view, taking heed of the students' perspectives could 

only be possible if the instructors believed in and respected the students. Being aware of the 

respect with which they are treated, students would then channel the courage in them to 

endeavouring to face challenges, take risks and endure the discomforts that might come with 

this. He was against the idea of being quick either to praise or to be negative against students 

when assessing them. 

3.1.3 Developmental transitions - Progress from lower to upper levels of development 

Perry recognised that there was a pattern in the kind of responses he got when interviewing 

the students. He recognised that as students progress through college, they undergo a lot of 

changes in the way they look at the world around them. He realised that it would be erroneous 

to regard the positions at which the students were, at anyone point in time, as developmental 

stages. These positions are not rigid stages, but 'temporary resting' positions, he asserted. 

According to Perry, at any stage during their educational process, students should be viewed 

as being in developmental positions on a developmental continuum. What this means is that 

students can take a certain stand-point, or construct meanings on a certain issue at one point, 

and be able to change this standpoint as they develop to accommodate new complexities that 

come along with advancing in education. It is because of this that he viewed students as being 

in 'developmental transitions'. 

3.1.4 Conditions necessary for progress through the developmental continuum 

Since Perry saw students as being in 'temporary resting points' in their developmental 

process, their progress to upper levels on the continuum could only be sparked by the right 

cues and optimal conditions. He pointed out that these conditions are the necessary 

challenges and encouragement. A slow introduction of challenges in line with activities 
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associated with the next higher position, for instance, would be expected to introduce a 

student into reasoning at that upper position. Encouragement should be given as a way of 

appreciating the courage the students invest in facing these challenges. He, therefore, believed 

in 'developmental instruction', which stresses the employment of procedures or approaches 

intended at encouraging cognitive and affective growth in students, and based on the nature of 

the students themselves. 

3.2 A Brief Outline of the Scheme 

Out of the many accounts of students' lives and expectations through college years that Perry 

compiled, he recognised a series of nine different ways by which they viewed their lives. As 

already stated before, he realised that these ways of looking at the world could be arranged 

into a developmental continuum. He regarded these ways as 'forms or structures' of 

intellectual and ethical development. He observed that as students progressed from year to 

year in their courses, the way they viewed the world around becomes more and more 

sophisticated or complex (with Level/Position 1 being the most basic and 9 being the most 

advanced). He then went on to outline the kinds of pitfalls and challenges the students are 

faced with as they progress through their education. Figure 3.1, below, gives a brief outline of 

the scheme. In this section, the different levels will not be discussed in detail, but only a 

representation of their relative positions is given. The levels will be treated in more detail in 

the next section. 

Figure 3.1: A brief outline of the nine positions in Perry's Scheme of Ethical and Intellectual Development

illustrating how the levels overlap 

9. Resolve 

8. Multiple Commitments 

7. Initial Commitment 

6. Anticipation of Commitment 

5. Contextual Relativism 

4b. Relativism Subordinate 

4a. Multiplicity Correlate 

3. Multiplicity Subordinate 

2. Dualism - Multiplicity Pre-legitimate 

1. Basic dualism 

Time scale: Progress from Year to Year 
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The first positions (1 - 4b) are, according to Perry, elaborations on dualism, totally different 

from the fifth position, in which the contextual nature of knowledge is recognised. It is stated 

that at these early positions, students believe, to varying degrees, on an existence of 

'right/good/correct' knowledge. The last four positions involve the various processes 

undergone by students as they strive to make commitments in association with different 

aspects of their lives. The reason why I have made an overlapping-step-like presentation for 

these positions is that sometimes students have been seen to be in transition between the 

stages, according to Perry. 

Perry and his colleagues also observed that college students are usually somewhere between 

Positions 2 and 5 in most aspects of their learning. They also observed that students are 

usually beyond 'Basic Dualism' by the time they reach college. These observations were 

investigated in this study. 

3.3 The Three Main Positions in More Detail 

The nine positions in Perry's scheme can be grouped into four categories: Dualism, 

Multiplicity, Relativism, and Commitment in Relativism (Finster, 1989). In his studies, Perry 

realised that most college students only managed to reach the earliest level of Relativism. In 

The Centre for Science Education of the University of Glasgow, the three main categories 

within which the university students are known to operate have come to be known as 

Positions 'A', 'B' and C, respectively. It has to be borne in mind, however, that the Perry 'C' 

category, in a wider context of the whole of Perry's scheme, includes Finster's fourth 

category of Commitment in Relativism. This is why it is stated in some literature that the nine 

levels posited by Perry can be presented in three major categories (Cross, 1998). 

Position 'A' encompasses the lower levels of the scheme, where dualism is still quite strong. 

A look at Figure 1 above should show that this refers to Perry's positions 1 and 2. The Perry 

'B' position involves a 'stage' where the individual has started to recognise pitfalls in 

dualism, but still has a problem dealing with mUltiplicity. This can be assumed, therefore, to 

be consonant with Position 3 in Figure 1. The lower level of Position 4 (see 4a in Figure 3.1), 

however, overlaps with the Perry 'B' category, as the students at this level are still grappling 
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with multiplicity. The last category, Position 'C', encompasses the remaining parts of the 

scheme, Positions 4b to 9. As already stated, the most intellectually mature college students, 

according to Perry, would be found in the lower or earlier positions of the 'C' category 

(Positions 4 and 5). This is not to say that progress to the higher positions is impossible. 

Given the right cues and atmosphere, students should be able to progress further. 

Table 3.1 below gives an illustration of this categorisation: 

Table 3.1: Illustration of the categorisation of the Perry Positions 

CATEGORY/ DUALISM MULTIPLICITY RELATIVISM COMMITMENT 

POSITION IN RELATIVISM 

A 1&2 

B 3 &4a 

C 4b&5 6,7,8, & 9 

3.3.1 Perry 'A' Positions 1 & 2 - Dualism 

As already stated earlier, this position encompasses the most fundamental ways in which 

students look at their life in education. In the earlier part of this position (Position 1), students 

view the world around them in a rather clear-cut manner. Everything is looked at from 

extreme points of view. Issues are looked at as either' right or wrong', 'good or bad', 'true or 

false', etc., with no in-betweens. According to Perry, this sort of outlook appears to derive 

from childhood experience, and can be attributed to a child's ascription of rightness to some 

sort of parental authority. About the student's use of 'in-between' perspectives, Perry (1999) 

states that: 

If he uses 'better' or 'worse' at all in the context of correctness or virtue, he will use them only to compare 

summations of discrete right-wrongs (as in the grades of spelling tests) or summations of discrete good-bads 

(as in the assessment "how good I've been this week"). In short, he will be found to refer to quantity, not 

quality". (pg. 71) 

Perry goes on to explain that a genuinely qualitative meaning of 'better or worse' has no place 

in this position, as it would involve admission of the fact that there are others whose opinions 

and views are worth considering, apart from Authority. It is as such seen that only Authority 
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has the power to evaluate opinions, and the right opinion is that given by Authority. 

Neutrality in opinion is also not perceivable at this stage, according to Perry. 

In an educational setting, this outlook is observed in the following aspects: 

( i) Roles of lecturers and students 

The roles of lecturers and students are looked at together since one influences the other. The 

lecturers or instructors, are seen as Authority itself, and are therefore viewed as clearly 

distinct from students. They are always seen as right as opposed to the students, who possess 

nothing other than ill-informed and faulty knowledge. This is all blindly considered and 

accepted as such, without any question, because this is just the way things are. 

The student's role is then simply to obey Authority without question, and do things according 

to what the instructors want. The students have responsibility to work hard at memorising 

everything they are told, which represents correct knowledge and procedures as well as the 

'Truth', with the knowledge that, in the end, it will all payoff, as hard work yields good 

results. The students just take this in without any attempt at asking themselves what deeper 

meanings could be in these words, lest they misperceive or misconstrue them. 

It is no wonder that Perry went on to state that this position is tantamount to the 'Age of 

Innocence'. He asserts that in the world of today, where most children know their 'rights' and 

do not yield easily to parental 'control', it is no wonder that by the time they reach university, 

only a very small percentage would still be in this position. It is no wonder too that those few 

who come in at this level 'give it up' within a few months after experiencing 'the real world', 

as Perry puts it. The dominance of this position at schools can also be understood, since at this 

stage, it sometimes 'receives explicit and implicit institutional support', in Perry's own words. 

(ii) Role offellow students 

In as far as fellow students are concerned, the student in this position does not want to know 

what their views are or could be, for in his/her eyes, they are as ill-informed as him/herself in 
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as far as possession of knowledge goes. If these fellow students did as much as try to oppose 

the views of lecturers, they would immediately be dismissed in favour of the lecturer's stand

point. 

(iii) View a/knowledge 

The fact that lecturers are seen as infallible Authority means that the knowledge they impart is 

seen as the 'Absolute Truth'. In teaching the students, the lecturers are merely mediating 

between this Absolute and the student, according to Perry. The students expect the lecturer to 

do nothing else but help students to learn this Truth. Judgements can then be made between 

those 'who know their stuff and can mediate well' and those 'who don't know, mediate badly, 

and are more likely to be 'impostors". 

Where instructors go on to disclose of the existence of other ways of looking at things, 

students in this position do not want to or cannot worry themselves with these, for they only 

expect them to deliver that which represents the Truth. It is interesting to note that Perry 

observed that these students seem to give their instructors the liberty to enjoy exploring these 

other 'wrong interpretations', as long as they are not brought into play where instruction is 

concerned. All that is expected is for the instructors to 'stick to the facts' and do 'less 

theorising', as some of Perry's students put it. 

Where the instructor's teaching is seen to be wanting, the finger of blame is pointed at their 

way of delivering the information, but not necessarily at the qualification of the instructor 

him/herself. Failure of the instructors to 'teach' the students is usually pointed out in 

opposition of letting students do work themselves. The younger instructors, especially, are 

usually accused of lack of knowledge of the right answers, as exposed by their habit of 

'talking in circles' when asked questions. 

It has to be noted, however, that the fact that these students can distinguish between good or 

bad Authority does not mean that at this stage they can accommodate pluralism in the nature 

of knowledge itself (Perry, 1999.). All in all, it is accepted that there exists only one right 

answer to any single question. 
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(iv) View of exams 

For obvious reasons, these students would expect assessment procedures that are free of 

ambiguities. This is all due to their attribution of good clear-cut answers to good studentship. 

A good student would know all the right answers and would exhibit this in exams and tests. 

Students are opposed to fuzzy content and questions, and questions demanding own opinions 

and interpretations are seen as too much of an unnecessary challenge. Their erroneous 

perception of the existence of a single right answer to a question, coupled with the fact that 

they regard themselves as inadequate holders of true knowledge, leaves them with no 

comprehension of how they can be expected to give their own views or interpret information. 

As Perry stated, for those students entering college at this position, this almost 'closed and 

rigid' way of looking at things is not meant to last forever. He asserts that as students interact 

with others outside the classroom, and as they begin to get exposed to the extra-curricular 

discussions where they tend to oppose each other's views, there begins to be a change in the 

way they look at things. This realisation of existence of other ways of looking at things is then 

transferred to the classroom. This, according to Perry, is when they move on to the later stage 

of the 'A' position (Position 2). 

This position denotes the beginning of the movement from the strictly dualistic Position 1. 

Even though the students are now able to perceive Multiplicity when either introduced by the 

instructor or by others, it does not mean they are ready to accept it as legitimate. All the above 

perceptions about the roles of lecturers, peers and the students themselves, and the views of 

knowledge and exams, still hold, and true knowledge is still seen to exist and dominate 

everything else, which is still wrong. 

The student perceives this multiplicity as either 'alien', as in having nothing to do with the 

truth accepted by the society, or as 'unreal', as in being introduced by Authority in a bid to 

get the students to find the truth on their own. Whereas in the earlier stage of this position 

students could distinguish between 'good' and 'bad' instructors on the basis of poor 

mediation only, and not on the nature of the knowledge itself, at this later stage this 

distinction is made in reaction to encountering its multiplistic nature. In the introductory 

37 



chapter of Perry's (1999) book, Knefelkamp stresses that while the former dismiss statements 

implying multiplicity with 'a shrug of the shoulder' as to them this is inconceivable, the latter 

would express their disapproval of such statements with a 'an aggressive passion'. 

Perry states that where multiplicity is viewed as alien, it is associated with others being 

'wrong and confused', and the student being right. If it is the Authority who is seen to hold 

this 'wrong' view, Authority is then immediately opposed. He observed that where the 

students strongly opposed Authority for its presentation of multiple perspectives, some of 

them even ended up scorning the system as being hopeless, and/or even ended up resenting 

the establishment or the courses themselves. It is in this case that Dualism is coupled with 

anger, the anger that would unfortunately potentially block further progress from discovery of 

'multiple confusions' to the discovery of Contextual Relativism. 

Perry observed that while some students engaged in bitter opposition of the system, some 

would view the presentation of mUltiple perspectives as exercises for their own good, and 

therefore, manage to move on to the challenges that would spark their growth. Any hardships 

experienced are blamed on the nature of the course itself, and not on Authority, as it is still 

respected for its possession of knowledge. The instructors are, therefore, expected to restrict 

their instruction to that which is meant to deal with the course. 

Having realised that instructors sometimes do present other ways which can be wrong, and 

want students to say something about these, the students in this position would not feel free to 

contribute anything in class unless they knew 'the right answer'. They do not want others to 

realise their uncertainties, which according to Perry, they equate to 'weaknesses'. Some 

students may even feel the need to know the 'truth' before going to lectures to help them face 

the loads of material to be presented by lecturers, the majority of which they would discard as 

junk, of course. The lecturer is expected to present all this 'garbage' after clearly stating what 

the real answers are. 

Towards the end of this position, students do realise that Multiplicity in opinion does exist, 

but still this does not change the fact that the 'right answer' does exist. The important thing, 

38 

I 



as Perry states, is that a path toward doubt is opened, along which new perceptions will be 

readily assimilable. 

To try and avoid the unpleasantness that comes with opposition to Multiplicity, Perry 

suggests that instructors present it in such a way that students know exactly what it represents, 

so that they do not end up questioning themselves why they are bothered with it. He states 

that: 

... this development becomes positive experience only where two processes run in parallel: (i) The 

confrontation with diversity occurs in ways which allow a person to moderate its impact by step-like 

assimilations and accommodations (Positions 2-4); and the analytical and synthetic skills of contextual 

thought are developed (Positions 4-5) to provide an alternative to helpless despair in a world devoid of 

certainty ... (Pg. 98) 

This Perry 'A' position can therefore be summed up as that of certainty in the system. 

3.3.2 Perry 'B' Position - Multiplicity subordinate 

(i) View of knowledge 

In this position, the students come to accept that in his pursuit for knowledge and the 'truth', 

man is bound to meet situations where the right answers are just out of reach. They then accept 

that uncertainties are legitimate. This however, does not change their perception that 'right' 

answers do indeed exist. The fact that 'the right answers are not yet available' is only 

attributed to the lack of proper ways of finding these answers, according to Perry (1999). The 

student begins to accept that even the instructors do not possess all the right answers, but 

becomes puzzled as to how they can then go on to evaluate the students' answers if they do not 

know the right answers yet themselves. 

(ii) View of exams or any assessment procedures 

The issue of evaluation becomes the main concern, and ends up affecting the students' work, 

as Perry (1999) states below: 
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... So far Authority has been perceived as grading on amount of rightness, achieved honest hard work, and as 

adding an occasional bonus for neatness and "good expression". But in the uncertainty of authorised 

Multiplicity, coupled with a freedom that leaves "amount of work up to you" and Authority ignorant of how 

much you do, rightness and hard work vanish as standards, Nothing seems to be left but "good 

expression" ... (pg. 100) 

As the above quotation shows, the students get confused about what is expected of them, and 

only hope "good expression", the ability to present one's argument so as to make the 

instructor like their line of thought, would save them. This can be equated, more or less, to 

using rhetoric to trick the instructor, but the students still feel they never know when and why 

they are going to be either marked down or up. They are still baffled by how much material 

would be regarded as adequate for answering questions. 

At the end of the day, they expect to be fairly treated in as far as rewarding their hard work is 

concerned. They want the instructor to take into account the 'amount' of work done and other 

demands of the course. To them, multiplicity presents nothing else but increased loads of 

work. They tend to think that they are expected to 'take in' everything, and cannot perceive 

that they could be being asked to make any judgements on the material encountered, 

according to Perry (1999). This can be seen to explain why a lot of students tend to complain 

about the amount of work they have to face, if asked to read further for their exams. 

(iii) Roles of instructors and students 

The fact that students think there must be some 'correct' ways of finding the 'right' answer 

gives them awareness of the fact that they themselves have the potential to learn these ways. 

They view the instructor as being responsible for teaching them these ways. They have to 

show them 'how it is done', as some of Perry's students put it. The student on the other hand 

has to give it his/her all, use all their might to learn these processes. 

(iv) View ofpeers 

Since there is that 'recognition' that there is need to learn the right procedures of finding the 

right answers, peers are now found to be valuable in helping explore these processes. Group 

discussions are therefore, found to be of importance in providing the right forum for finding 
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out how others approach the problems. However, these are just the early days of this trust in 

peers, and the instructor is still seen as having the final 'know-how'. Obviously where 

disagreements occur in these discussions or doubts crop up, the instructor would be expected 

to provide the knowledge on what the best process would be. 

As the students continue to battle with their confusions about uncertainties presented by this 

multiplicity, they eventually come to endeavour to find out what it is that Authority really 

wants. This Perry 'B' position can therefore be summed up as that of uncertainty about 

oneself and about the system. 

3.3.3 Perry 'C' Positions 4a - 6: Multiplicity correlate/relativism subordinate; contextual 

relativism; and anticipation of commitment 

As with the previous positions, the students' perceptions to most aspects of their learning are 

mainly influenced by how they view knowledge. As already mentioned earlier, this position 

encompasses Positions 4-9 in Perry's scheme, but at college or university level, students are 

expected to or have been observed to go, as far as Position 5. It can then be expected that 

they would be anywhere between Positions 4 and 5. For ease of reference, in this discussion, 

this position will be divided into three levels, the early level (Position 4 - Multiplicity 

Correlate/Relativism Subordinate); the intermediate level (Position 5 - Contextual 

Relativism; and late Perry 'C' (Positions 6-9 - Commitment levels) 

3.3.3.1 Early Perry 'C': Position 4 - Multiplicity correlate (4a - late Perry 'B')! relativism 

subordinate (4b - early Perry 'C') 

(i) View of knowledge 

In the Perry 'B' position above, the students remained puzzled and helpless in matters of 

assessment. In this position, however, the students are trying to find on their own, 

explanations as to how Authority could actually manage to evaluate their answers even in 

cases where there is admittance that Authority itself does not know the right answers yet. It 
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has to be noted that even though multiplicity is now accepted as being real, there is still that 

underlying question as to the existence of right answers. 

Once again, as in late Perry 'A', the students could either oppose Authority or choose to go 

along with it, believing this presentation of multiple perspectives is done for the good of the 

students. The latter would therefore, seem to believe Authority is trying to teach them skills 

of independent thinking, these skills being those of comparative, and hence relativistic, 

contextual thought, according to Perry (1999). 

The students in opposition of Authority fight because they believe Authority wants to force 

them to think in a dualistic manner, by marking their answers as if right answers exist, when 

in essence they are not yet in existence. They do not understand how authority can do this, 

while at the same time wanting them to consider that there are usually multiple perspectives 

to any particular issue. This to them, appears to be contradictory. 

These students believe that as long as the right answer has not yet been uncovered, everyone 

has a right to their own opinion, and the instructors, therefore, have no right to mark then 

wrong. It would appear that Multiplicity here is given a legitimate position of its own (hence, 

Multiplicity Correlate), standing against Authority. What this now means is that Authority 

either knows the right answer or they don't, and if they don't, fair enough, but they should 

not penalise students for disagreeing with the opinions they give in class. The students still 

cannot find an answer as to why authority acts as it does, but believe that this is sheer 

injustice, as biases and prejudices are being imposed on students. According to Perry (1999), 

this opposition is mainly directed at low grades, and no complaints would be heard where 

higher grades would be given. The student described so far is obviously at the earlier stage of 

Position 4, i.e. 4a in Figure 3.1. The confusion that these students still wallow in, as well as 

the cry for justice in grading described above, also qualifies them as Perry 'B' thinkers, hence 

the categorisation in Table 3.1. Position 4a can therefore be seen as a transitional stage 

between Perry 'B' and Perry 'C' categories. 

Perry acknowledges that this line of thought might serve the student well in the future where 

one would have to stand on one's own in times of chaotic confusion and promote an opinion 
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against others'. However, he expresses concern that at this level it is difficult to see how this 

student can assimilate from this structure a perception of contextual relativistic thought. The 

only way out of this 'prison', Perry suggests, is for the student to demand that Authority 

justify itself by reasons and evidence, which in the end back-fires, as this necessitates that 

they do the same. 

The students choosing to adhere to the ways of Authority follow a path that would easily lead 

to relativistic thought, according to Perry. They realise that the issue is no longer 'what 

Authority wants' but 'the way they want you to think about things'. They see Authority as 

wanting them to think about different issues and find the most sensible way of looking at 

these, to form one's own opinion. 

Unlike the student in opposition to Authority, who tends to think that 'anything goes', the 

student here recognises that there is an element of 'weighing out' possibilities in Multiplicity. 

This mode of thought is, to put it in Perry's own words, "the structural foundation of 

Relativism, which involves meta-thinking, thinking about thinking". Perry suggests that 

students tend to believe that this comparison of different approaches to a problem is 

equivalent to 'independent thinking', and believe that by doing this, they are merely doing 

what is expected of them. 

It would appear that what the student believes is that for each problem there exists several 

different approaches that would yield several different answers, depending on how he/she 

reasons things out. This might be what most students would refer to as being open-minded, or 

being able to accept that others could also have their own opinions, depending on how they 

approach the problem. Unlike in the case of opposition of Authority, here there seems to be 

tolerance of others' opinions. This according to Perry, seems to bring order in what would 

previously have been viewed as chaotic and confusing Multiplicity, and freedom from the 

previously rigid structure of Dualism. He continues to assert that there is then a distinction 

between beliefs based on blind faith, as in Dualism, and beliefs based on some element of 

rationalisation. 
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(ii) Role of students 

The fact that Authority 'allows' students to engage in this 'independent thinking' is deeply 

appreciated, and makes them enjoy a new sense of responsibility (Perry, 1999). Students 

believe it is up to them to take more responsibility for their studies if they would like to pass. 

This responsibility is seen as the need to work harder, read more sources than one and get 

different opinions and see how they are derived, instead of just remaining loyal to one way of 

thinking without certainty that this could be the 'truth'. This shows that the students remain 

unsure of the validity of different theories and opinions as compared to each other. In 

essence, they still believe that each way of thinking has its own validity, and that if one 

presents more than one line of thought, they stand a better chance of representing the 'truth' 

and a better answer, than if they present only one view. Because of this way of looking at 

things, Perry decided that these students must view Relativism as Subordinate (Position 4b). 

(iii) Role of instructors 

The instructors are expected to help the students by modelling the way they want them to 

think, showing them what the good approaches to problems are. However, since there are 

different ways of looking at things, instructors are no longer seen as infallible holders of the 

'Absolute Truth'. 

(iv) Role of peers 

As already stated, others' views can now be tolerated and accepted as legitimate. The 

students now enjoy working with others and believe they can learn a lot from them and use 

their views to broaden their own scopes of learning. 

(v) View of exams and of forms of assessment 

Students believe that evidence of independent thought should grant them good grades. 

Independent thought here could mean presentation of all the multiple perspectives to an issue 

with all the supporting evidence. It is no longer the issue of the quantity of the material 
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presented, but more of the quality. In some cases the students might even just decide to give 

the instructors what they think they want, no matter what they themselves think. 

3.3.3.2 Intermediate Perry 'C': Position 5 - Contextual relativism 

(i) View of Knowledge 

This far, the students have not quite 'overburdened' themselves with the responsibility of 

determining whether the different opinions could be reasonable or not. The issue of 

'reasoning things out' was merely related to providing supporting evidence for all the 

available ways of looking to issues. In short, reasoning could have been equated to providing 

supporting evidence. According to Perry, students in Position 4 perceive knowledge in two 

different ways. On one hand, they perceive that there are still things that are either right or 

wrong, and to which Authority knows the answers. On the other hand there are those matters 

in which the right answers has not been determined, in which one has to consider several 

different approaches and opinions. One can therefore just argue about the degree with which 

each approach is coherent with the data being presented (Perry, 1999). 

As the student progresses into Position 5 however, they begin to extend their 'reasoning' into 

trying to find out the relative 'reasonability' of each approach in given contexts (Perry, 

1999). Where relativity was first seen as 'the way they want us to think' it is now accepted 

and found to be appropriate in many situations. Perry suggests that the transition from 

Position 4 to 5 could then be due to the fact that relativistic thinking gradually becomes 

habitual, as it even extends beyond college work and is applied to 'real life' situations as 

well. It then becomes a quality part of all knowledge, instead of being 'a way of looking at 

things', sought by Authority. They then begin to see cases of 'right or wrong' as special 

cases, as they progress to Position 5. 

This regard of relativity as the norm, as opposed to simplistic thought, is usually echoed in 

the students' retorts that 'that's just the way things are', or as in an example of one of Perry's 

students, it is taken to be 'the way of looking at things'. Perry believes that in actual fact, 'to 

the students, the way of thinking' seems to be one with 'the way things are'. 
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All in all, the students accept that there is no such thing as the 'Absolute Truth' where 

knowledge is concerned, and views could only be right or wrong within a specific context, 

and judgements on this could only be made on the basis of 'rules of adequacy' that are 

determined by expertise (Knefelkamp in Perry (1999». 

Perry (1999) further states that" ... relativism is here just taken to be context, without any 

thought as to what this implies on the part of the student." This means that students believe 

that the 'extent of truth' of any knowledge depends on context, without having noticed any 

demand to make their own choices as to which thinking is more in line with their own 

thinking. 

Since there existed two ways in which students viewed knowledge in Position 4, it is easy to 

understand how Perry and his colleagues observed that there were two paths along which 

students moved from Position 4 to Position 5. One line of development was from the level of 

Relativism Subordinate, while the other was from Multiplicity Correlate. Even though the 

former was based on adherence to the way Authority seemed to want students to think, and 

the latter to opposition of what was thought to be the unrealistically ambivalent nature of 

Authority, both eventually lead to a realisation that Authority is indeed engaged in the same 

type of thinking as the students. At the end of this position, relativism is completely 

generalised and all knowledge is perceived as relative. 

(ii) Role of students 

The fact that at this stage the students have not yet realised the need to identify themselves 

with or commit to particular ways of knowing is the key feature that distinguishes this 

position from the later ones in this developmental scheme. The students undergo a lot of 

changes in themselves as they experience this new way of knowing. These changes include 

the moving away from previous beliefs that were held blindly to those that involve much 

more thought and reasoning; realising that one is actually 'more mature' in their thought and 

can think in relative terms instead of conforming to ways which everyone else follows for 

their comfort and convenience. 
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(iii) View and role of instructors 

Perry noted that a changed view of authorities is also experienced; they are no longer seen as 

'Authority' itself but as having a functional role in the community, of representing the 

authorities. Students no longer view them as master 'truth holders' but as people going 

through the same things they, the students are going through, only that authorities would have 

more enlightenment. As such they find them more tolerable and easy to disagree with where 

one finds their views questionable. Even those who used to oppose the former perception of 

Authority passionately become subdued by this new view, according to Perry. He further 

asserts that even when the students realise that there exists, among instructors, those who still 

belong to the old school of thought where they view themselves as 'Authority', the students 

would still develop effective mutuality. 

(iv) View of peers 

As students begin to accept that instructors are people just like themselves, this then drafts 

into the way they deal with the rest of the community, including peers. They come to respect 

their views. As they listen to others, they begin to have the ability to detach themselves from 

their standpoint and be willing to consider other contexts objectively before being 

emotionally attached to one way of looking at a problem. 

Perry noted that, in many students, this sense of the need to be objective brings with it the 

sense of loss where one feels they might have to abandon what they used to see as making 

sense and were very happy with, because on 'stepping out' of it and giving it a clear look, 

they would find flaws in their own ways of thinking. As a result, most students would then 

choose to present different approaches with their qualifications, because at this stage, taking 

up a stance is not yet an issue according to Perry. 
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3.3.3.3 Late Perry 'C'; Positions 6,7,8 and 9 - Towards making and experiencing 

commitments in relativism 

It is not necessary here to go into too much detail about these later positions of the scheme as 

they do not seem to have too much bearing on the development of students at college or 

university level. However, their importance is acknowledged as it is the wish of universities 

to develop students to levels where they can be functional in the community post higher 

education. The fact that they are not being discussed in detail does not undermine the need to 

develop students beyond just Contextual Relativism. 

As students get more and more used to relativistic thinking they might seem to be too 

engrossed in this way of thinking to be aware of a need to seek their own identity through 

commitment to certain ways of thought. They feel at a loss to say whether this process of 

bringing about order to their thinking is possible without ending up in self-contradiction 

(Perry, 1999). They might indicate awareness of the need for commitment, but they could 

never tell how this could be achieved. What one avoids doing is to be quick to condemn other 

views without giving a chance to explore them first, giving them the respect they deserve. It 

is noted that in order for students to reach these levels, the necessary challenges and 

encouragement must be provided. 

This Perry 'C' position can therefore be summed up as a position of self-confidence. 
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CHAPTER 4 

METHODOLOGY 

4.1 Research Design 

4.1.1 Populations of study 

The initial aim of the project was to produce an instrument that could, at the end of the 

project, be suitable for use in Botswana, therefore, the original intention was to do both the 

piloting of the instrument, and the data collection in Botswana. However after weighing up all 

the pros and cons of collecting all the data there, it was decided that the University of 

Glasgow (GU) be used as the main population of study, with the University of Botswana 

(UB) fitted in only if that proved possible, providing additional comparative data. 

It was decided that the ideal way to assess if there was any development in students as they 

progressed through the university would have been to follow one group of students from their 

first to their final or fourth year. The problem with this would have been two-fold. Firstly, due 

to the three-year time constraint of the project, the group could have only been followed up to 

third year. An attempt was, however, made to follow one group of students from 1st to 3rd 

Year as it was believed that valuable information could still be obtained from this. Secondly, 

lot of 'subjects' would have been lost through the years as the students split into their 

biological science specialisations. It was then decided that all undergraduate biology students 

in the University of Glasgow, from first to fourth year, be targeted as the main population of 

study. It was anticipated that getting hold of all of them would be impossible, but still 

reasonable sample sizes would be obtainable. 

The study was also interested in finding out how final year High School pupils compared with 

first year university students in their perceptions of the whole process of learning. This would 

give an insight into whether early university experience had any effect on how the students 

viewed the world around them. Two High Schools in the Glasgow area, Cleveland High 
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School and Bellahouston Academy consented to the use of their final year (S 5/6) pupils as 

the High School population. 

It was felt that in addition to qualifying the nature of changes in student perceptions, it was 

important also to assess if these matched the expectations of their lecturers. It was, therefore, 

decided that the perceptions of members of the Institute of Biomedical and Life Sciences 

involved in the teaching of undergraduate biology students be investigated and compared with 

those of the students. 

As the study progressed, an opportunity for data collection in Botswana opened up. Students 

at all stages of undergraduate biology courses in the University of Botswana were then added 

to the population of study. Collecting data in the two universities would provide a good 

insight as to whether the instrument indeed measured what it purported to measure. 

Differences in cultural background aside, a parallel study could therefore be conducted 

between the two universities, to find out if indeed Perry's scheme could be applied to any 

college or university population, regardless of its origin. 

4.1.2 Sample selection 

4.1.2.1 The High School sample 

The numbers of pupils doing science in their final year of study in both Cleveland High 

School and Bellahouston Academy were low compared to university classes. However, an 

attempt was made to get as many as possible taking part in the research. This comprised 20 

pupils in Bellahouston and 31 in Cleveland, managed to take part, making it a total sample of 

51 pupils. 

4.1.2.2 The staff sample 

A reasonable sample of 60 members of staff was obtained after sending out 165 

questionnaires by mail. The intention was to target as many members of staff as possible, as 

low return rates are common when an attempt to collect data this way is made. 
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4.1.2.3 The University of Glasgow samples 

The group followedfrom r to 3rd Year 

A sample of 677 students was obtained from the 1997/98 1st Year group in March 1998. An 

attempt was made to get two measurements for each year of study, one at the beginning and 

one at the end of the year. Only this one measurement could be made at late 1 st Year. Only 

196 of these students could be sampled in the early part of their 2nd Year (November 1998). 

The sample thinned out even further in the late part of 2nd Year (April 1999), when a sample 

of only 54 students was obtained. 

Getting hold of a 3rd Year sample was difficult as the students had already split up into their 

biological science specialisations. Only 37 students from the initial 677 could be reached in 

February and March of 2000, forming the 3rd year sample. Of this 37, only 19 had managed 

to fill the questionnaires in 1 st, Td and 3rd year. The rest had only managed to do so in their 1st 

and 3rd years. These 37 students were then used in drawing out trends in the changes in 

student perceptions as they progressed from 1 st to 3rd Year. 

Samples for inter-group comparisons 

An attempt was made to get a larger group of 3rd year students at the same time to use in inter

group comparisons. A sample of 38 3rd year students was obtained from the 1996 entrants. 

This group could not be added to the 37 1997 entrants followed from 1 st year to make a bigger 

3rd year sample, because the 1996 entrants filled the questionnaire during the early part of 

their 3rd year, while the 1997 entrants filled it in during the later part of their 3rd year. A 

comparison of early 2nd Year and late 2nd Year results had shown that there were marked 

differences in the perceptions of students at these two stages of a single year, so grouping the 

two 3rd Year groups could prove misleading. 

The inter-group comparison samples therefore consisted of 677 1st Year, 196 early 2nd Year, 

54 late 2nd Year, 38 3rd Year and 54 4th Year (1995 entrants) students. Varied as the sample 
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sizes might have been, they were to provide very interesting trends in the results, as will be 

seen later in the results section. 

It was very difficult to find 'free' times during which students could fill in the questionnaires, 

and 'take-away' attempts were futile. Sample selection was then left to the chance event of 

any member of staff being willing to allow time for the administration of the questionnaires 

during their lectures, labs or tutorials. As a result, no particular numbers were targeted, but an 

attempt was made to consult as many staff members as possible to increase chances of getting 

reasonable student samples. 

4.1.2.4 The University of Botswana samples 

The simple principle of targeting as many students as possible was also applied in the 

University of Botswana. Samples of 205 First Year, 151 Second Year, 71 Third Year and 48 

Fourth Year students were obtained. Due to time constraints, data could not be collected from 

the staff population. Access to students in the University of Botswana however, seemed much 

simpler than it was in the University of Glasgow. 

Table 4.1 below gives a summary of the sample sizes from the different populations: 

Table 4.1: SUl11mGlY of Sample Sizes and Dates of Data Collection 

High rtYear Early 2nd Late 2nd 3rd Year 4th Year Staff 

School Year Year 

High 51 

School Mar. 98 

GU 19 19 19 37 (19 + 18) 

Followed (March 98) (Noy.98) (Apr. 99) FeblMar 00 

GU Intel'- 677 196 54 38 54 60 

Group (March. 98) (Noy.98) (Apr. 99) (Oct. 99) (Dec. 99) (NoY.99) 

205 151 71 48 

UB (Noy.99) (Noy.99) (Nov. 99) (Noy.99) 
------- --

Note: the numbers in italics are the 19 students who filled the questionnaire at 1st to 3,,1 Year, alld the 18 who did 

so only at ]"t and 3rd Year. 
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4.2 Research Instrumentation 

4.2.1 Construction of the instrument 

4.2.1.1 Item pool for both parts of the questionnaire 

After going through appropriate literature on intellectual development in college and 

university students, especially Perry's work, several statements reflecting possible perceptions 

of students were compiled, forming a pool of items from which items for the instrument 

would be drawn. These were statements that represented extremes of the Perry Scheme, i.e. 

Perry 'A' (least advanced) and 'C' (most advanced) Positions, (see Figure 3.1 in Chapter 3). 

The statements represented perceptions alluding to roles of students and lecturers in the 

educational process, roles of peers, view of the knowledge of science (with emphasis on 

biology), and view of examinations (structure and content). For each of the statements, and 

attempt was made to come up with an opposing statement, for use in Part 1 of the 

Questionnaire. This means for every 'Perry 'A' statement, a counterpart Perry 'C' statement 

was drawn, and vice versa. 

4.2.1.2 Part 1 of questionnaire: Draft of a bipolar instrument 

The research instrument, a questionnaire was divided into two parts. The first part, (Appendix 

la) consists of 11 statements drawn from the item pool mentioned above, along with their 

opposing statements. Between each of the opposing statements was placed a five-point scale. 

Each of the two positions on the left and right of the middle position indicates the extent of 

agreement with either one of the two statements. The middle position obviously indicates a 

neutral position, which, in effect, would signify a Perry 'B' position in the Perry scheme. This 

was based on the structure of the semantic differential technique developed by Charles 

Osgood (1952) in his study of "The Nature and Measurement of Meaning". An example of a 

bipolar item (not from the questionnaire) is given below: 

SA A N A SA 

Alcohol is bad for one's health 0 0 0 0 0 Alcohol is good for one's health 
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Anyone responding to the item above could either strongly agree (SA) or mildly do so (A) 

with either one of the extremes of the statement. Choosing a position closest to the statement 

indicates a strong agreement, while a position two places away from the statement indicates a 

mild agreement. Choosing the middle position indicates a neutral view to the issue. 

4.2.1.3 Advantages of the bipolar scale 

This bipolar nature of the scale provided students with the opportunity to consider the two 

extremes carefully before choosing a position along the scale. In the past, work done on Perry 

in the Centre for Science Education at the University of Glasgow involved the use of 

instruments with single Perry 'A', 'B' or 'C' statements followed by five-point scales. The 

problem that came with this was that if a respondent disagreed with a Perry 'B' statement, it 

was not easy to tell whether this meant they assumed a Perry 'A' or 'C' position. This bipolar 

scale now meant 'B' positions could easily be identified. 

The orientation of the extreme positions was varied, so that Perry 'C' statements were not 

always found on the same side of the scale. This too, had an advantage that respondents were 

forced to consider the statements carefully before making their choices. 

4.2.1.4 Part 2 of the Questionnaire 

The second part of the questionnaire consisted of six single statements, also drawn from the 

item pool, to which the respondents had to indicate whether they agreed or not, and then go 

on to justify their decisions in the spaces provided (Appendix Ib). The purpose of this part 

was to provide the respondents with an opportunity to put their perceptions in their own 

words. This would prove useful in explaining the choices made in the first part of the 

questionnaire, since the items in the two parts were related. Since the statements given were 

either Perry 'A' or Perry 'C' statements, it was assumed that a disagreement with a statement 

could imply either the opposite extreme or a Perry 'B' statement, and the justification would 

provide a proper insight as to what it was. The justifications were also useful in identifying 

situations where the respondents seemed to be in transition between stages. 
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4.2.1.5 Adaptation oj the instrument to suit other research samples 

Since the instrument was mainly geared towards collecting data at university level, it had to 

be adapted to suit the High School and Staff samples (Appendices 2 and 3 respectively). This 

involved minor alterations of language and substitutions of words to suit the levels, e.g. 

teacher substituted for lecturer; students for pupil, etc. An effort was made not to alter the 

meanings of the statements though. 

4.2.2 Validation ojinstrumellt 

During and after its construction, the instrument was rigorously checked for its validity (to see 

whether it was fit to measure what it intended) by my two supervisors, Professor Alex 

Johnstone and Dr Mike Hansell. Its first application, to the first year students at the University 

of Glasgow in 1997,was considered to be a 'piloting exercise' in the hope of exposing those 

items that needed amending, based on the nature of the students' responses. The value of this 

was demonstrated since some of the items indeed needed re-phrasing, while one of them, the 

last question in the second part of the questionnaire, needed to be totally replaced, as it did not 

measure what it was intended to measure. The question was changed from" I am very 

confident I will pass this course" to " I am very confident in myself and like expressing my 

opinions and views in class, discussions, labs, etc." It was observed that some of the 

responses to the initial question could either be Perry 'A' or 'C' statements, depending on 

how they were looked at, for instance, "If I work hard enough I should be able to pass". A 

Perry 'A' student would consider spending hours on end cramming material without 

understanding as working hard, while a Perry 'c' students would consider looking for 

meaning and understanding in material as working hard. These amendments were necessarily 

considered in the analysis of the data. 

The data from Botswana also gave some insights as to areas where the Batswana students 

could easily misconstrue the statements, a useful input to be considered later when using the 

instrument for long-term research in Botswana. 
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Even more enlightening and useful were comments received from members of staff 

(Appendix 4) after completing the questionnaire. All these contributions would help in the 

polishing up of the instrument for use on a larger scale and long-term studies to be conducted 

in Botswana after this project. 

4.3 Data Collection 

4.3.1 Administration of questionnaires 

The dates of data collection are included in Table 4.1 (pg. 52) together with the sample sizes. 

It took about twenty minutes for the students to fill both parts of the questionnaire. 

4.3.2 An attempt at conducting follow-up discussions/interviews 

The initial idea was to follow up students who had managed to fill in questionnaires from first 

to third year with 'one-to-one' interviews that would have helped provide answers to why 

their perceptions might have changed or not changed over the years. These interviews would 

have also provided some personal experiences of university life as related by the students 

themselves. However, as with the administration of questionnaires, there were difficulties in 

finding students willing to give up some of their time to do this. Invitations to these 

interviews were sent out through e-mail, and the few students who responded either 

apologised for being unable to find time due to their busy schedules, or instead preferred to 

come for group discussions. After conducting one one-to-one interview and one group 

discussion with four students, it was discovered that the tape recorders used were faulty, and 

therefore resulted in the production of inaudible tapes. An attempt at transcribing the tapes 

was made, but proved futile. 
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4.4 Data Analysis 

4.4.1 General processing of the data 

The data from all the samples were entered into the Excel spreadsheet. In the first part of the 

questionnaire, frequencies of students going for each of the five positions were then 

computed(Appendix 5). The polarities of the questions were then corrected such that positions 

1 and 2 represented Perry Position 'A', position 3 to reflect the 'Perry B' position, and 4 and 

5 to represent the 'Perry C' position. For inter-group comparisons, these frequencies were 

changed to percentages, for the construction of more comparable distribution graphs. 

(Important note: all the distributions are represented in graphical form, not to imply that 

there is a cause/effect relationship between the x-axis (positions on the scale) and the y-axis 

(proportion of students), but only to make the separate distributions more distinct from each 

other. A more appropriate representation would be in the form of histograms, but because 

there are many groups being compared, the distributions become too clustered, and the 

different groups are not easy to distinguish from each other). 

For the group that was followed from 1't Year, there was no need to convert the frequencies to 

percentages. Chi-square statistics were then computed as appropriate, using raw frequencies 

in all cases. This was done to find out the level of significance of any observed differences 

between the distributions of the groups among the Perry categories for each item on the 

questionnaire. 

The results from the second part of the questionnaire were also entered into the Excel 

spreadsheet. The responses to each of the six questions were categorised according to the 

Perry' A', 'B' and 'C' positions. For each group, percentages of respondents voicing each of 

the three positions were computed. Comparisons between groups were then carried out on the 

basis of the frequency distributions and computed chi-square statistics. 

All the analyses that were calTied out are described in the next section. 
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4.4.2 Comparisons between High School and GU Levell 

Null hypothesis: There is no significant difference between the perceptions of final year High 

School pupils and those of Level 1 University students in as far as the different aspects of their 

learning are concerned. 

4.4.2.1 Part 1 analysis 

As already stated before, the GU raw frequencies recorded in Appendix 5 were then 

converted to percentages. The use of raw frequencies in the comparison of the distributions of 

these two groups would have been erroneous because of the different sample sizes (51 High 

School pupils versus 677 1st Year students). The results were recorded in Tables 5.1a - 5.1k in 

the results section (Chapter 5). Line distributions were then drawn, Figures 5.1a-5.1k, to 

compare the distributions of these two groups. To check if the differences observed between 

these groups were significant, a chi-square statistic was then computed on the raw frequencies 

for every item on the questionnaire, and the results recorded in Table 5.2 (Chapter 5). Based 

on these findings, conclusions were drawn on whether the two groups varied significantly in 

their perceptions. 

The questions were also ranked according to the proportions of Perry' A', 'B' or 'C' thinkers 

they generated, to find out which ones exposed problems with students' perceptions. The 

High School results were recorded in Table 5.3 while those of Level I were recorded in Table 

5.4. The differences in the proportions of Perry 'B' thinkers in the two groups were also 

calculated, and the results recorded in Table 5.5. 

4.4.2.2 Part 2 analysis 

For each of the two groups, the statements obtained for each question were categorised 

according to the Perry positions 'A', 'B' or 'C'. The results for the High School categories 

were recorded in Appendix 6a-f. The results for the Level 1 students were recorded in 

Appendix 7 a-f, together with those of other GU Levels. The percentages of pupils going for 

the different categories for these two groups were calculated and recorded in Table 5.6, in 

Chapter 5. A chi-square statistic was then calculated for each question using the raw 
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frequencies to check the level of significance of the differences. The results were recorded in 

Table 5.7 in Chapter 5. Based on the findings in both Parts I and 2, conclusions were made as 

to how the perceptions compared in the two levels. 

4.4.3 Comparisons of the different Levels at GU 

Null Hypothesis: There is no significant difference between the perceptions of students in the 

different levels of undergraduate biology courses at GU, as far as aspects of their learning are 

concerned. 

4.4.3.1 Part 1 analysis 

Since the groups had different numbers of respondents in their samples, the frequencies were 

converted to percentages, and the results recorded in Tables 6.la-6.lk in Chapter 6, together 

with the percentages for the staff. Line distributions were then drawn based on the percentage 

distributions, comparing the different levels, including the staff (Figures 6.la-6.lk in Chapter 

6). 

An attempt was also made to try to find out whether the students grew intellectually as they 

progressed through their courses. This was done through ranking the proportions of students 

in the different levels within each of the three Perry categories. The results were recorded in 

Table 6.3, in Chapter 6. From these results an estimation of the possible rank-orders could be 

drawn. 

Chi-square statistics were calculated for comparisons between the following groups: 

• Level I(LI) with eady leveI2(L2e) 

• LI with late level 2(L21) 

• LI with level 3(L3) 

• LI with level 4 

• L2e with L21 

• L2e with L3 

• L2e with L4 
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• L21 with L3 

• L3 with L4 

The results were recorded in Table 6.4, Chapter 6. From these results reasonable conclusions 

could be drawn about the level of significance of differences observed between the different 

groups. 

4.4.3.2 Part 2 analysis 

As in Section 4.4.2 above, the responses from the different groups were categorised according 

to the Perry positions "A', 'B' and 'C' for each question, and the results recorded in 

Appendix 7a - 7f. The summary of the results was presented in Table 6.5, Chapter 6. 

Comparisons were then made between groups for each question, based on these percentage 

distributions. A chi-square statistic was then applied to the raw data to find out the levels of 

significance of differences, if any, between the groups for each question. The results were 

recorded in Table 6.6 in Chapter 6. 

Based on these results, together with those obtained in Part I analysis, conclusions were 

drawn whether to accept the Null Hypothesis or not, hence whether the groups were 

significantly different in their perceptions or not. This was taken to indicate whether there was 

any progress in the intellectual development of the students as they progressed through their 

courses. The results were also used to try and estimate the rank-order of intellectual 

development in the different GU levels. 

4.4.4 Comparison ofGU students' perceptions with those of members of staff 

4.4.4.1 Part 1 analysis 

As mentioned earlier, to find out if there were any agreements or disagreements between 

members of staff and students on the different aspects of teaching and learning, comparisons 

had to be made between their distributions. Conclusions were drawn on the relevant line 
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distributions (Figures 6.1 a - 6.1k) which were imported from Chapter 6 to Chapter 7, where 

this analysis was done, and re-assigned labelling as Figures 7.1 a-k (i). 

Chi-square statistics were also calculated for each question to make comparisons between the 

distributions of staff and those of each level. The results were recorded in Table 7.5 in 

Chapter 7. 

4.4.4.2 Part 2 analysis 

The comments of Staff to Part 2 were recorded in Appendix 10. The proportions of the 

members of staff giving the different Perry statements were recorded alongside the GU 

students' proportions in Table 6.5 (Chapter 6). The staff results were then compared with 

those of the different levels of students. Further feedback from the members of staff on the 

questionnaire itself and on some other issues concerning students' learning, was recorded in 

Appendix 4, as mentioned earlier. 

4.4.5 Analysis of the results of the group followed from Levell to 3 

4.4.5.1 Part 1 analysis 

As already stated, only 37 students managed to fill in the questionnaires from first year to 

third year, with only 19 of them filling them in at all of the three levels. The analysis of the 

results was based mainly on the results from those who filled the questionnaire at all three 

levels, with the other 18 being used to confirm any observed trends. The raw results 

indicating the different options the students went for during the three years were recorded in 

Appendix 8. The focus of the research was on how these students' perceptions changed as 

they moved from year to year. The analysis of these results was therefore based on finding out 

changes in perceptions between Level 1 and Level 2, Level 2 and Level 3, as well as the 

overall changes observed between Level 1 and Level 3. Different permutations of the options 

on the questionnaire scale were drafted, and the number of students (as well as their 

percentages) opting for the different combinations between any two years were recorded. This 

was done for all the 11 questions on this part of the questionnaire. 
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A record of the numbers and proportions of students undergoing the different changes in 

perceptions (or choosing different options on the questionnaire scale) between Level 1 and 

Level 2 was given in Appendix 13. From this record, it was determined which type of change 

was most popular. It was also possible to determine the degrees of growth (movement from 

lower to higher positions in Perry's Scheme), regression (movement from higher to lower 

positions on the scheme), and stabilisation (no change in positions). A summary of the 

directions and magnitudes of changes in students' perceptions between Levels 1 and 2 was 

given in Table 8.1. 

A similar analysis was done for the students' progression from Level 2 to Level 3. The results 

were recorded in Appendix 14 and Table 8.2 respectively. For the overall progression from 

Level 1 to Level 3, the results were recorded in Appendix 15 and Table 8.3. A summary of 

the observed changes in the whole group of 37 students was given in Table 8.4. 

4.4.5.2 Part 2 analysis 

The students' comments to Part 2 questions were recorded in Appendix 9. These responses 

were categorised according to Perry categories 'A', 'B' and 'C'. The changes in students' 

perceptions between Levels 1 and 2, Levels 2 and 3, and Levels 1 and 3 were determined and 

recorded in Appendices 16, 17 and 18, respectively. Summaries of the directions of change in 

the students' perceptions were provided in Tables 8.5 (Level to Level 2) 1, 8.6 (Level 2 to 

Level 3) and 8.7 (Level 1 to Level 3). As in Part 1, the degrees of stabilisation, growth and 

regression were determined on the basis of the numbers of students who underwent these 

changes, or lack thereof. It was also possible to determine at which level the students did not 

manage to grow intellectually. 
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~~~----------------------~~~~~--------------------~-------------

4.4.6 Analysis of the University of Botswana results 

4.4.6.1 Part 1 analysis 

The same kind of analysis applied to GU results was applied to the UB results, yielding 

relevant Frequency Tables (Appendix 11), percentage distributions (Tables 7.1a(ii) -7.1k(ii)), 

and line distributions (Figure 7.1a(ii) -7.1k(ii)). 

The proportions of students in the different levels were ranked for each questions, and the 

results recorded in Table 7.2. This was done to help estimate the possible rank-orders for 

intellectual development in the levels. Chi-square statistics were also calculated to compare 

the four levels for each question, and the results were recorded in Table 7.3. 

4.4.6.2 Part 2 analysis 

The UB Part two response categories were also recorded in Appendix 12a - 12f. A summary 

of these results was provided in Table 7.6. To determine an estimate of how advanced the 

different levels were in relation to each other, the proportions of Perry 'A', 'B' and 'C' 

thinkers were ranked for each of the six questions. The number of times each level appeared 

at each of the four positions (as four levels were compared) on the ranks was then presented 

in Table 7.7. This would give a bird's eye perspective of where in the ranks each level tended 

to appear. 

4.4.7 Comparison of GU and UB results 

The Glasgow University Part 1 distribution Tables and Graphs were exported from Chapter 6 

and placed alongside those of the University of Botswana in Chapter 7 for ease of 

comparison. A chi-square statistic was also calculated to find out how the two populations 

differed in their perceptions, and the results were recorded in Table 7.4. The necessary 

conclusions were then also made. The next four chapters will give detailed discussions of the 

results of the analyses given above. 
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CHAPTER FIVE 

HIGH SCHOOL versus GLASGOW UNIVERSITY LEVEL 1 

5.1 Part 1 - Results and Discussion 

5.1.1 Distributions of the students amongst the options on the questionnaire scale 

In this section, the distributions of High School pupils and GU Level 1 students over the 

five options on the questionnaire scale will be compared. The percentage and line 

distributions/graphs for the eleven questions are presented in Tables S.la-S.lk and 

Figures S.la-S.lk before the discussion, which gives a general overview on the observed 

trends. The extent of the difference (if any) between the distributions of the two groups is 

also determined by means of chi-square statistics. 

Question 1 

'A': In order to pass my course, I need to study just what the teacherllecturer indicates or tells me. / 'C': I do not have to 

rely totally on the teacher/lecturer. Part of my learning is to work things out myself. 

Table 5.la: Question 1 - Percelltage Distributiollsfor High School pupils & GU Levell studellts 
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Position High School GULevell 

1 (A) 15.69 1.48 

2 (A) 13.73 6.94 

3 (B) 21.57 10.66 

4 (C) 29.41 49.93 

5 (C) 17.65 29.10 

Blank 1.96 1.77 

Figure 5.la: Ql - High School vs. GU Levell 
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Question 2 

'A': I cannot be wrong ifI accept what the teacher/lecturer says. If I question anything, I might end up failing. / 'C': I 

do not just believe in just cramming what the teacher/lecturer says without question. 

Table 5.1 b: Question 2 - Percentage Distributions for High School pupils and GU Levell students 
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Question 3 

Position High School GULevell 

1 (A) 0 0.15 

2 (A) 3.92 7.24 

3 (B) 25.49 29.69 

4 (C) 43.14 46.23 

5 (C) 27.45 15.21 

Blank 0 1.33 

Figure 5.lb: Q2 - High School vs. GU Levell 
Distributions 
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'A': I believe it is the job of a teacherllecturer to supply me with all the knowledge I need. / 'C': The duty of the 

teacherllecturer is not to teach me everything, but to help me think for myself. 

Table 5.1 c: Question 3 - Percentage Distributions for High School pupils and GU Levell students 

Position High School GULevell l 
1 (A) 9.8 2.22 

2 (A) 23.53 10.78 

3 (B) 27.48 15.51 

4 (C) 21.57 48.60 

5 (C) 17.65 21.57 

Blank 0 1.18 
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Figure S.lc: Q3 - High School vs. GU Levell Distributions 
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Question 4 

'A': A good teacher/lecturer is one who points out to pupils/students which is the one accepted view of an issue. / 'C': I 

think a good teacher/lecturer should give all views on an issue and give his pupils/students a chance to evaluate/weigh 

them up. 

Table 5.1 d: Question 4 - Percentage Distributions for High School pupils and GU Levell students 
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Question 5 

'A': I think teachersllecturers should avoid teaching material that they know pupils/students will find difficult. / 'C': 

Teachersllecturers should aim to provide challenges to their pupils by introducing difficult topics. 

Table 5.1 e: Question 5 - Percentage Distributions for High School pupils and GU Levell students 
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Question 6 

'A': I prefer not to work with other pupils/students because then I stand less chance of picking up wrong ideas. / 'C': It 

is good to work with other pupils/students because, by listening to their points of view, I can evaluate/weigh out my 

own. 

Table 5.2e: Question 6 - Percentage Distributions for High School pupils and GU Levell students 

Position High School GU Levell 
I 

1 (A) 1.96 0 
, 

2 (A) 5.88 1.77 

3 (B) 7.84 9.60 

4 (C) 35.29 54.06 

5 (C) 49.02 33.09 

Blank 0 1.33 
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'A': All one has to do in science/biology is to memorise things. / 'C': Instead of just memorising things, it is more 

interesting to look for patterns and relationships among facts. 

Table 5.1 g: Question 7 - Percentage Distributions for High School pupils GU Levell students 

Position High School GULevell 
• 

1 (A) 

2 (A) 

3 (B) 

4 (C) 

5 (C) 

Blank 

5.88 4.14 

27.45 12.26 

17.65 25.70 

29.41 40.32 

19.61 15.95 

0 1.48 

Figure S.lg: Q7 - High School vs. GU Levell 
Distributions 
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Question 8 

'A': Science outlines a set of facts about what is happening in the world. A pupil/student need to develop ways of 

memorising these facts. / 'C': 1 do not believe that all scientific facts represent the 'absolute truth'. Pupils/students 

should try to understand arguments for and against existing knowledge. 

Table 5.117: Question 8 - Percentage Distributionsfor High School pupils and GU Level 1 students 
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Blank 0 1.77 
--- --

Figure 5.lh: Q8 - High School vs. GU Levell 
Distributions 
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'A': 1 prefer to learn the facts and be tested on them in short questions. / 'C': 1 do not like short questions as they do not 

give me the chance (1 find short questions quite restrictive as they do not give me the opportunity) to explain what 1 

know and understand 

Table 5.1 i: Question 9 - Percentage Distributions for High School pupils and GU Level 1 students 

Position High School GU Levell 

1 (A) 37.25 16.10 

2 (A) 17.65 27.33 

3 (B) 31.37 34.56 

4 (C) 7.84 12.26 

5 (C) 5.88 8.42 

Blank 0 1.18 
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, A': In exams I prefer questions which are based on what the teacherllecturer taught. / 'C': In exams, I like questions 

that give me the scope to go beyond what is taught and show my ability to think (that demand thinking beyond what is 

taught in class). 

Table 5.l}: Question 10 - Percentage Distributions for High School pupils and GU Levell students 
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Question 11 

'A': In exams, I expect to be rewarded for giving as much information as possible. 'C': I believe what should 

matter in exams is the quality of my answers, not how much I write. 

Table 5.1 k: Question 11 - Percentage Distributions for High School pupils & GU Levell students 
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5.1.1.1 Higher proportions of Perry 'C' thinkers at university Levelland higher 

proportions of Peny 'A' thinkers at High School 

The distributions show that in all of the questions, with the exception of Q10, there were 

more university Levell students falling under the Perry 'C' positions (positions 4 and 5 in 

the questionnaire scale) than High School pupils. Conversely, in most of the questions 

(Q1, 3, 4, 6,7, 8, 9, 10 and 11), higher percentages of students in the High School group 

were categorized under the Perry 'A' positions (positions 1 and 2 in the questionnaire 

scale) than in the university Levell group. 

These observations do not come up as a surprise since Levell students are expected to be 

more intellectually mature than High School pupils. This difference could be attributed to 

more than just the chronological age. The nature and culture of education at the two levels 

differs, obviously. As Perry stated, the Perry 'A' type of thinking, "receives explicit and 

implicit institutional support" at High school. This support could be said to come in the 
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form of 'teaching' as characterised by delivery of all the material the pupils need to know, 

with very little or no input at all (in the form of seeking for own information), in some 

cases, being asked of them. Furthermore, this way of looking at things might be being 

encouraged by the nature of assessment at schools, which could be providing no 

challenges to the pupils. It might also be a result of presentation of knowledge to the 

pupils in a manner that gives them the impression that it is 'Absolute and constant' . 

5.1.1.2 Evidence of stronger agreements with statements (either Perry 'A' or 'C') at High 

School than at university Level 1 

It was observed that in all of the 11 questions, higher percentages of students in the Level 

1 group went for position 4 of the Perry 'C' category than they did for position 5. This 

seems to indicate that even though the group, in general, agreed with the Perry 'C' 

statement, it was not a very strong agreement. For the High School group however, there 

were some questions (Q 4, 6 and 11) where position 5 dominated position 4, implying 

strong agreements with the said statements. The tendency for the 'less intellectually 

mature' individuals to be strongly in agreement with statements denoting their perceptions 

could be understood from the point of view of how they perceive things in general. As 

Perry stated, individuals at lower levels of his scheme are more inclined to go for extremes 

than in-betweens in their perspectives. However, the fact that these 'strong agreements' 

were not common even at High School could be taken to further support Perry's assertion 

that today's culture of 'children knowing their rights' does not nurture this way of 

thinking for much longer. It can then be assumed that indeed pupils are rid of this 'Age of 

Innocence' even earlier than before, due to changes in the society. 

A similar trend in the distributions was observed for the Perry 'A' positions. Where they 

agreed with a Perry 'A' statement, High School pupils tended to do so strongly, while the 

university students did so mildly (See Figures 5.1a, 5.li and 5.1j). Strong agreements with 

extremes could be indicative of pupils' confidence, either in the system or in selves. 

Where confidence is highly placed in the system, as in strong agreement with Perry 'A' 

type of statements, movement to higher positions in the scheme could prove somewhat 

difficult due to too much dependence on instructors. On the other hand, where too much 

confidence is placed on the self, this could result in pupils being too self-opinionated to 

listen to others' suggestions and opinions. It can therefore be assumed that since Levell 

students have had some kind of exposure to the university system already, they should not 

show as much of this typical Perry 1 position characteristic, compared to High School 

pupils. 
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5.1.1.3 Differences in the shapes of the university and High School distributions 

It was observed that most of the distributions of these two groups differed. For the Level 1 

group, the graphs in almost all of the questions were 'skewed' towards the Perry 'C' 

position, or towards the Perry 'A' position for questions 9 and 10. In either case, as stated 

earlier, there is a drop between positions 4 and 5 (more 4s than 5s). The distributions for 

the High School group did not assume such a shape for most of the questions, however 

(except for Qs 2, 4, 6, 10 and 11). For most of these, there seemed to be either a 'scatter' 

of the students amongst the five positions, especially in Questions 1, 5 and 7, or a 

concentration around position 3 (Q 3), giving an impression of a 'normal distribution'. 

These distributions are not reported as 'sigmoid' or 'normal' curves in recognition of the 

fact that they are based on processed ordinal data, but not on raw individual scores. 

The 'scatter' observed in some of the High School distributions could be taken to indicate 

that at this stage, not all the pupils are aware that some responsibilities in the educational 

process lie with them. They might even be unaware of what goes on in the universities at 

this stage, or if they are, either just take it that that should be faced when met or be in 

simple disagreement with it. The most likely reason why they could still be functioning as 

Perry 'A' type thinkers could be sheer confidence in the system. Those at the Perry 'B' 

position could be there for reasons explained earlier, i.e. confusion as to whether to 

assume the responsibility to be soon faced at university or to continue relying on teachers. 

5.1.1.4 Evidence of both groups generally agreeing more with Perry 'C' than Perry 'A' 

statements- except for statements on exam issues 

In general, the results indicate that both groups agreed more with the Perry 'C' statements 

than they did with the Perry 'A' ones. This is in exception of Questions 9 and 10 in which 

the distributions for the two groups were clearly skewed towards the Perry 'A' positions. 

This shape was obviously related to the fact that both questions involved issues pertaining 

to exams. It was obvious that there is something about assessment issues that resulted in 

the pupils and the students reverting to the Perry 'A' type of thinking. Question 9 was 

quite interesting in that there were high percentages of the 'B' perspective in both groups 

(especially for Levell). The question dealt with the structure of exam questions. It would 

appear that the two groups preferred short questions requiring straight facts. The 

occurrence of high percentages of 'B' perceptions here did not come as a shock as Perry 

did state that these are common where assessment issues are concerned. As with other 

questions though, the High School distribution showed highest percentages for position 5 

in the scale, going in line with what was discussed earlier about the pupils' strong 

agreements with extremes. 
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Question 10 dealt with exam content, and it appeared that both groups preferred questions 

based on what was taught by teachers or lecturers. This could mean that the students and 

pupils simply preferred this for the sake of convenience or ease of exams, or due to some 

underlying factors that require further investigation. This will be dealt with in more detail 

in the next section, where free responses are looked at. At the end of the day, it was 

evident that exam issues posed more problems that other issues. 

5.1.1.5 Chi-square confirmation of observed trends 

The results gave an impression that the university Levell students might have been more 

intellectually mature than the High School pupils, as seen from the comparison of the 

proportions of Perry 'C' thinkers for each question. This difference was tested for 

significance by use of chi-square statistics, where the distributions of the students among 

the different options in each question were compared. The results were recorded in Table 

5.2 below: 

Table 5.2: Chi-square Statistics for the Comparison of Part 1 High school and Glasgow University Level 

Part 1 Distributions 

Question Chi- Degrees of Critical Significance High> L1 

square Freedom value Level L1 > 

value High 
I 

1 32.431 3 11.34 om * 
. 

2 5.0203 2 5.99 0.05 * 
3 25.195 3 11.34 0.01 * 
4 0.285 1 3.84 0.05 * 
5 16.264 2 9.21 0.01 * 
6 7.338 2 5.99 0.05 * 

: 

7 10.618 3 9.84 0.02 * 
8 25.016 2 9.21 0.01 * 
9 14.458 2 9.21 0.01 * 
10 16.346 3 11.34 0.01 * 
11 8.253 2 7.82 0.02 * 

Note: The critical values were adopted from Lewis, 1967. 

The asterisks indicate instances where either the proportion of High School Perry 'C' 

thinkers was greater than that for university Levell students (High> L1), or that for 

Levell students was greater than that for High School pupils (L1 > High). In 5 out of the 

nine questions where the proportion of Levell Perry 'C' thinkers was higher than that for 

High School pupils (L1 > High; Qs 1, 3, 5, 8 & 9), the difference in the distributions was 

significant at the 0.01 level. In all these cases we can be 99% sure that this difference did 

not arise by chance. In two of the remaining questions (Qs 7 and 11), we could be 98% 
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sure of the significance of this difference, while in the other two (Qs 4 and 6) we could be 

95% sure of the significance of the difference. The results corroborate the assumption that 

the Levell students must have been generally more 'intellectually mature' than the High 

School pupils. 

As stated earlier, for Question 10, which dealt with exam content, the distributions 

suggested that in both groups Perry 'A' thinking was more dominant than either Perry 'B' 

or 'C' thinking. It was observed that for this question the proportion of High School Perry 

'C' thinkers (19.61 %) was slightly higher than that for university Level 1 students 

(13.88%), see Table 5.1j. However, the proportion of High School Perry 'A' thinkers 

(62.75%) was also slightly higher than that for the university students (59.53 %). In 

almost all of the other questions, the High school group produced either higher 

proportions of Perry' A' or 'B' thinkers, making it the less intellectually mature group. 

The Level 1 group did not only have the lower proportion of Perry 'C' thinkers in Q 10, 

but also the higher proportion of Perry 'B' s. This difference in these distributions was 

significant at a 0.01 level, giving us a 99% confidence level in the fact that this difference 

did not arise by chance. It would appear that the exam content issue was a problem at both 

levels, with confusion being more popular at university Levell. Though the High School 

pupils produced a higher Perry 'C' proportion (though less than 20%), the fact that they 

had a higher Perry 'A' proportion meant that they could not necessarily be said to be more 

intellectually mature than the Level 1 students. 

5.1.2 Observable relationships between distributions 

Relationships between the distributions were looked at to find out which questions 

produced results that appeared to be either similar or opposites. The purpose of this was to 

provide an insight as to whether the questions might have been inadvertently measuring 

the same or different things. It was observed that none of the distributions in each of the 

two groups seemed to be opposed, (except for the exam questions which produced 

distributions different from the rest of the other questions). The results of the two groups, 

as discussed above, clearly indicate that the perceptions of these subjects were 

significantly different, therefore their distributions are looked at separately. 

5.1.2.1 High School results 

i) Q4: role of teacher - whether to present conflicting views or 'accepted' views only 

Q6: role of peers - source of help or confusion/distraction 

Q 11: view of exams - what to be assessed, quantity or quality 
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Even though these questions dealt with completely different issues, the distributions were, 

to a certain extent, similar. They showed the typical agreement with extremes of the Perry 

'C' scale that was discussed earlier. It appears, at first glance, that there is no relationship 

between these issues. However, a closer look reveals that these issues all have an element 

of the 'amount' of information the pupils could be faced with. Presentation of conflicting 

views would, for instance, imply presentation of 'many' sides to an issue, thereby bringing 

in the element of quantity. How question 11 deals with quantity is self-explanatory. In the 

case of question 6, it can be argued that listening to others also exposes one to a variety of 

perspectives, or ways of dealing with things. It is pleasing to note that in all these cases, 

the pupils clearly went for the Perry 'C' statements. As already stated earlier, this could 

indicate that the pupils were aware of their responsibilities and were willing to take them 

up. Similarly, they could have just been opting for the more 'responsible perspectives' to 

impress whoever was to deal with these responses. This problem of the reliability of the 

data is inevitable when dealing with attitudinal surveys. However, it is unlikely that 

consistencies in the trends observed could occur, especially where comparative studies are 

carried out, as observed in this research, if the data was fraught with dishonesties. 

ii) Q3: role of teacher - whether to supply all material or stimulate thinking 

Q8: view of knowledge - science as realm of 'absolute truths' or not necessarily so 

The 'similarity' between questions 3 and 8 goes as far as dominance of position 3 is 

concerned, and not quite on the shape of the distributions. The distributions are not quite 

superimposable. Just like in the above scenario, at face value there seems to be no obvious 

connection between the issues concerned. However, one might argue that since the pupils 

going for the Perry 'B' position might be confused over the true nature of scientific 

knowledge, it should make sense that they be confused on how to 'think' about these 

issues on their own. It would make sense that they find difficulties in selecting the 'right' 

approaches to the scientific issues. 

5.1.2.2 University of Glasgow - Levell biology students 

i) Q 1: roles of students/lecturer - extent of reliance on the lecturer 

Q2: role of student - acceptance of lecturer's word without question or questioning it 

Q3: role of lecturer - whether to supply all material or stimulate thinking 

Q4: role of lecturer - whether to present conflicting views or 'accepted' views only 

Q6: role of peers - source of help or confusion/distraction 

Q8: view of knowledge - science as realm of 'absolute truths' or not necessarily so 

Q 11: view of exams - what to be assessed, quantity or quality 
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The relationship between these questions can easily be recognised. The extent to which 

students should rely on the lecturer is directly related to how much material the lecturer 

should present (Qs 1 & 3). In this case, since most students opted for Perry 'C' responses 

to the items, it can be taken to imply that the students are aware that their thinking is 

important and should be encouraged, and therefore lecturers should not provide all. It is 

therefore understandable how these two questions should relate to Q 2, which deals with 

the issue of questioning the lecturer's word. Since the students are aware that other 

people's views matter (Q 4 and 6), including theirs, it can then be understood how they 

can view the lecturer as being open to criticism, like any other person. Question 11 can be 

seen to fall inline with the others, based on the fact that the students seem to be aware of 

the value of their own input (2,3 and 4). 

ii) Q 2: role of student - whether to Question the lecturer's word or accept it without 

question 

Q 5: role of lecturer - whether to present challenges in class or not 

It cannot be said that the two questions measured the same thing as their themes are very 

different. However, the similarity in the distributions can be understood from the point of 

view of recognition of need for input of own views in learning. That being known, the 

students would see the importance of challenges as a means of encouraging them to put in 

their own effort. With the knowledge that their views count, they would know not to just 

accept the lecturer's word without question. 

5.1.3 Ranking of the questions according to the Perry positions 'A', 'B' and 'C' 

This ranking of questions was done to try and find out which questions seemed to yield 

the highest proportions of Perry' A' and 'B', or in other words, to uncover the issues in 

which the pupils' perceptions indicated lower levels of intellectual maturity. 

5.1.3.1 High School Results 

The positions on the ranks are labeled 'a' to 'k'. Position 'a' represents the situation where 

the question either produced the lowest proportions of Perry 'A's or 'B's, or the highest 

proportion of Perry 'C's; while ok' represents the worst scenario, where there were the 

highest proportions of Perry 'A's and 'B' s, and the lowest proportions of Perry 'C's. 

For the sake of argument, the cut-off point for worst scenarios was placed at 25%. This 

means that where 25% or more pupils went for either a Perry 'A' or 'B' perception, or 

25% or less of the pupils went for the Perry 'C' perspective, the issue at hand was taken to 

be problematic to the pupils (see proportions of students in bold and italics - Table 5.3). 

77 



The ranks, in increasing order of Perry 'A' and 'B' proportions, and decreasing order of 

Perry 'C' proportions were found to be as follows: 

Table 5.3: Part 1 Question Rankings according to Proportions of Pupils who went for the Different Perry 

Positions - High School 

Rank A B C 

Q % Q % Q % 

a 5 1.96 6 7.84 6 84.31 

b 2 3.92 11 15.69 2 70.59 

c 6 7.84 7 17.65 11 70.59 

d 4 9.80 10 17.65 4 63.63 

e 11 13.72 1 21.57 5 62.74 

f 8 21.56 4 21.57 7 49.32 

g 1 29.42 2 25.49 1 47.06 

h 3 33.33 3 27.48 8 45.10 

i 7 33.33 9 31.37 3 39.22 

j 9 54.90 8 33.33 10 19.61 

k 10 62.75 5 35.29 9 13.72 

• Position 'A rank-order': Questionsl, 3, 7, 9 and 10 

• Position 'B 'rank-order: Questions 2, 3, 9, 8, and 5 

• Position 'C rank-order': Questions 10 and 9 

According to the results, Question 10 produced the highest percentage of Perry 'A' 

responses (62.75%), followed by Question 9 at 54.90%. This takes us back to the issue of 

problems with exam structure and content, with over 50% of the pupils having these 

problems. A much more detailed discussion of the assessment issues is given in Section 

5.2. 

Questions 7, 3, and 1 all reveal that about a third of the pupils were not too keen on self

reliance, and seemed to believe in memorising all that is given by teachers without 

questioning or putting in their own effort. The question that produced the highest 

proportion of Perry 'B' (35.29%) responses was Question 5. It would appear that the 

pupils were not quite sure of how much challenges should be presented to them by 

teachers. This could also indicate that the pupils could have been aware that there is need 

for presentation of challenges, yet they were either not sure of whether they could handle 

them, or did not know how to do so. Question 8, 9, 3 and 2 also revealed that over 25% of 

the pupils were confused as to how to approach the knowledge of science, especially on 

whether to rely on the teachers and memorize what they gave or whether to question what 
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they were given. This, as stated before, could have a lot to do with the way instruction is 

carried out in schools. 

5.1.3.2 GU Levell results 

The same kind of analysis as described above was applied to the Level 1 results, and 

Table 5.4 below shows the results. 

Table 5.4: Part 1 Question Rankings according to the Proportions of Students who went for the Different 

Peny Positions- GU Levell 

( a=bestlk=worst) 

Rank A B C 

Q % Q % Q % 

a 6 1.77 6 9.60 6 87.15 

b 5 3.99 1 10.66 2 79.03 

c 8 6.20 2 10.66 11 79.03 

d 2 7.09 3 15.51 4 74.74 

e 1 8.42 11 16.10 5 73.41 

f 11 8.71 8 17.13 7 71.05 

g 4 9.60 4 17.87 1 70.17 

h 3 13.0 10 25.11 8 67.95 

i 7 16.40 7 25.70 3 56.27 

j 9 43.43 5 26.88 10 20.68 

k 10 59.53 9 34.56 9 13.88 

As in the High School case, the cut-off point for worst scenarios (high proportions of 

Perry 'A's or 'B's, and low proportions of Perry 'e's) was placed at 25%. The results 

were as follows: 

• Position 'A': Questions 9 and 10 

• Position 'B': Questions 10, 7, 5 and 9 

• Position 'C': Questions 9 and 10 

It is evident even at this level that the exam issues (Question 9 and 10) are most 

problematic. Presentation of challenges (Q5), again proved to result in high percentages of 

position 'B' responses as in the High school case. The results seem to show that Level 1 

students were more intellectually developed than the High School pupils. This was 

indicated by the fact that there were fewer questions in which 25% or more of the Levell 

students opted for Perry 'A' or 'B' responses as compared to the High School pupils. 
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The results seemed to be reproducible to some extent, in that the questions bearing the 

problematic issues (QlO, 9 and 5) were detected at both levels. This can be taken to 

indicate that the questionnaire was consistent at detecting problems, and therefore could 

be suitable for use as a diagnostic tool in instruction. Its validity in this endeavor can 

therefore be said to have been proven. 

5.1.3.3 Other observations made on these rankings 

• Q6 assumed a very good position in the rankings of the questions for both groups in as 

far as the proportions of Peny A's, B's and C's were concerned: 

High School: Peny 'A' = 3rd lowest (7.84%) 

Perry 'B' = lowest (7.84%) 

Peny 'C' = highest (84.31 %) 

Levell: Perry 'A' = lowest (1.77%) 

Perry 'B' = lowest (9.6%) 

Peny 'C' = highest (87.15%) 

This could be seen to imply that both pupils and students, especially the latter, found 

working with others quite useful. It would, therefore, be beneficial to them if most of the 

teaching involved collaborative group work. 

• Question 1 as well occupied a good position in the Level 1 ranking: 

A = 8.42% (5th lowest) 

B = 10.66% (2nd lowest) 

C = 79.03% (2nd highest) 

This could taken to mean that the students were aware of the fact that they have to be 

responsible for their own learning outwith lecture hours. The lower proportion of Peny 'C' 

responses (47.06%) in the High School distribution could be seen to indicate that at this 

level the pupils still need nurturing and classroom teaching. Higher percentages of Perry 

A' (29.42%) and 'B'(21.57%) responses for the High School group also serve to support 

this. 

5.1.4 Detection of Perry 'B' type thinking 

As intended, Part 1 of the questionnaire managed to detect the presence of 'uncertainties' 

that could well be associated with a Peny 'B' type of thinking. The results were treated 

further to try and find out the extent of differences in percentages of 'B' s at the two levels 

(Level 1 - High School). The results are shown in Table 5.5 below. A negative difference 

means there were more 'B' s at High School level while a positive difference indicates 

more 'B' s for Levell: 
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Table 5.5: Extent of Differences in proportions of High School pupils and Levell students assuming a Perry 

'B' position 

Proportion of High school Proportion of university Level Difference in Proportions 
Question pupils 1 students (Level 1 - High school) 

1 21.57 10.66 -10.91 

2 25.49 29.69 4.20 

3 27.48 15.51 -11.97 

4 21.57 17.87 - 3.70 

5 35.29 26.88 - 8.41 

6 7.84 9.80 1.76 

7 17.65 25.70 8.05 

8 33.33 17.13 -16.20 

9 31.37 34.56 3.19 

10 17.65 25.11 7.46 

11 15.69 16.10 0.41 

The results show that in 5 out of the 11 questions (Qs 1, 3,4,5, and 8), higher proportions 

of students in the High School group assumed the Perry 'B' position (position 3 in the 

questionnaire scale), than in the Levell group. Higher proportions of High school pupils 

could be expected to be 'more confused' than Levell students especially during the final 

year of their high schooling. The confusion might possibly be born out of more exposure 

to or knowledge of 'what goes on at university' while still at High School. The pupils 

would obviously not know exactly what it is they should be doing, i.e. whether to start 

behaving like university students and assume more responsibility and independence or 

continue relying on teachers. This anticipation of responsibility could also result in 

frustration if the pupils still feel not ready to assume it. 

In 6 out of the 11 questions there were higher proportions of 'B' s in the Level 1 group 

than in the High School group. These confusions in the former might have come about as 

a result of facing multiplicity for the first time and having to struggle with it. 

The results show that over a quarter of the university Level 1 students were still confused 

of what their roles as students were in some of the questions (Qs 2, 5, 7, 9 andlO). It was 

observed that they were even more confused in higher proportions than High School 

pupils. They seemed to be confused over the following: 

Q2 : authenticity of what lecturer says 

Q5 : role of lecturer - whether or not to present difficult/challenging material 

Q7 : view of knowledge - too much to memorise vs. unit of interrelated facts 

Q9 : view of exams - Short questions, acceptable vs. too restrictive 

QlO: view of exams - lecture material only vs. further thought and understanding 
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This shows that it is necessary that the students be told of their right to question material 

presented by lecturers and that learning is an on-going process for both the lecturer and 

the students alike. It is also evident that students need to be trained on methods of 

assessment requiring more than just recall. 

5.2 Part 2 - Results and Discussion 

Part I of the questionnaire could not provide answers as to why the pupils and students 

went for the different options on the scale, therefore, it was hoped that the free response 

second part of the questionnaire would give some insights on this. As mentioned in 

Chapter 4, the responses from the High School group were recorded in Appendix 6 a-f, 

while those of the Levell students were recorded in Appendix 7a-f together with those of 

the other Levels from Glasgow University. 

5.2.1 Distributions of the respondents amongst the Perry positions 

Table 5.6 below shows the proportions of respondents in the two groups, going for the 

different Perry positions for each of the six questions in this section. 

5.2.1.1 Important notes on the table 

The numbers in brackets indicate percentages of respondents who either agreed or 

disagreed with the statements without giving a comment, therefore ending up being 

assigned a position depending on whether the statement was a Perry 'A' or 'C' statement. 

In the case of no indication of either agreeing or disagreeing without a comment, this was 

regarded as an indication of either confusion or neutrality, hence qualifying as a Perry 'B' 

position. 

It also has to be noted that the total percentages for the positions in Table 5 may not 

necessarily be the exact summations of the categories in Appendixes 6 and 7 since in 

some cases the respondents gave more than one statement. This was taken into 

consideration when creating the table above, so that one individual was not counted more 

than once. 

In some cases, the respondents appeared to have misconstrued the questions, as 

Appendixes 6 and 7 show, and this was also indicated in the above table. For Question 6, 

there statements which could qualify as either Perry 'A' or 'C' statements, depending on 

how they were looked at, and so to avoid unnecessary errors, they were put in the special 

category of 'either Perry A or C' as appropriate. 
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Table 5.6: Percentages of respondents giving the different Perry categories in their responses 

Position 'A' Position 'B' Position 'C' Other categories 
Question 

/ 
Group 

I 

Question I ! 

HighSchool 25.49 + (5.88) = 31.37 15.69 + (7.84) = 23.53 39.22 + (5.88) = 45.10 

Levell 19.50 + (3.69) = 23.19 17.28 + (1.18) = 18.46 58.05 + (0.30) = 58.35 

Question 2 

High School 7.84 + (1.96) = 9.80 1.96 + (1.96) = 3.92 58.86 + (17.65)=74.51 11.76(Q misconstrued) 

Levell 9.60 + (1.33) = 10.93 10.64 + (3.25) = 13.89 59.68 + (4.87) = 64.55 1O.64(Q misconstrued) 

Question 3 

HighSchool 1.96 + (1.96) = 3.92 0.00 (1.96) = 1.96 68.63 + (21.57)=90.20 3.92 (Q misconstrued) 

Levell 2.36 + (0.44) = 2.80 7.24 + (2.81) = 10.05 80.80 + (5.32) = 86.12 1.03 (Q misconstrued) 

Question 4 

HighSchool 31.37 + (5.88) = 37.25 9.80 + (3.92) = 13.73 35.30 + (11.76)=47.06 1.96 (Q misconstrued) 

Levell 6.94 + (0.59) = 7.53 13.44 + (2.66) = 16.10 69.57 + (6.65) = 76.22 0.15 (Q misconstrued) 

QuestionS 

High School 33.33 + (13.73)=47.06 15.69 + (3.92) = 19.61 21.57 + (5.88) = 27.45 5.88 (Q misconstrued) 

Levell 6.65 + (3.54) = 10.19 37.22 + (3.40) = 40.62 38.40 + (3.54) = 41.94 7.24 (Q misconstrued) 

Question 6 

HighSchool 6.45 + (9.68) = 16.13 16.13 + (0.00) = 16.13 12.90 + (25.81)=38.71 29.03 (either A or C) 

Levell 3.84 + (1.03) = 4.87 11.67 + (5.32) = 16.99 35.04 + (4.58) = 40.62 37.52 (either A or C) 

One more thing to note is that for Question 6, the results are based on the question that 

appeared on the original questionnaire before it was modified, which read 'I am very 

confident that I will pass this course'. All the Levell students responded to this question, 

whereas only 31 out of the 51 pupils in the High school group responded to it. The rest 

responded to the question that appears in the final version of the questionnaire reading 'I 

am very confident in myself and like saying my opinions and views in class, discussions, 

labs, etc.'. It only made sense that the results from the first question be used in this case as 

it was common to at least some of the High school respondents and the Level 1 group. 

5.2.2 Noticeable trends in the results 

In general, the results showed that there were higher percentages for Perry 'C' responses 

as compared to both Perry 'A' or 'B' responses in both the two groups. This was the case 

for all the questions, except one instance in Question 5, where there was a higher 
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percentage of Perry 'A' responses than Perry 'C's, in the High School group. These 

differences were clearly evident in Questions 2, 3, 4(for level 1 only), and 6, which 

satisfied the cut-off point of 25% used in Section 5.1. This carries the implication that in 

both groups, the respondents were generally functioning at a higher level in the Perry 

scheme in most aspects of their learning. 

The lowest percentages of Perry 'C' responses were recorded in Question 5, for both 

groups. What these results imply is that Question 5 was the most problematic as it is here 

that the respondents operated at lower levels than they normally do. This came as no 

surprise, however, as the question dealt with assessment. 

• Q5:" Exams should be confined only to what was taught. " 

High School: 

Levell: 

Agree('A') 

47.06% 

10.19% 

'B' 

19.61% 

40.62% 

Disagree ('C') 

27.45% 

41.94% 

This supports the findings of Part 1 (Section 5.1), which showed that the lowest Perry 'C' 

proportions and highest Perry 'A' proportions of the subjects (at both High School and 

university Levell) were recorded where assessments issues were concerned. Both pupils 

and students seemed to echo the same reasons and concerns, as seen from the synopsis 

below, extracted from both Appendixes 6e and 7e: 

• It would be easier to do the exam . 

• There is no time to do extra work, pupils/students have too much to handle in other courses/subjects. 

o This would make sure there are fewer ugly surprises. 

o It would be unfair to those without the resources. 

o It would be difficult to know how much extra knowledge to learn, may waste a lot of time where it is 

not needed. 

o Students are not clairvoyant - shouldn't be expected to guess. If no fair indication is given as to what 

extra to learn, then it's unfair. Students should know exactly what they are expected to reproduce in an 

exam. 

o There would be competition, and that is unfair for those without extra knowledge. 

o There is too much 'out there' to know what to learn on one's own. 

o Students may not enjoy reading extra stuff that they don't find interesting. 

o Exams are scary enough as it is, some people suffer from blackouts even though they know their stuff. 

o There have been clear instructions given that nothing beyond lectures and textbook is sought. 

o CUrrently exams are based on lectures only. 

o If you don't need to know extra work then why bother. 

Many deductions could be made from the various comments above. Some of the 

statements could be said to indicate that the type of thinking related to the approach to 

exams (as opposed to other issues related to learning) could be partly linked to the 

anticipated ease implicit in learning only a limited amount of material from lectures or 

classes. 

84 



Another interesting observation is that students tend to think it is 'unfair' to be asked to do 

extra work. It appears that they do not believe that it is part of their course and therefore 

feel that whoever does it, does it out of their own will; as a result those who do not do it 

should not be penalised. There is the implication that to them the 'course' refers only to 

that which is learnt in the lecture/class room. This calls for clarification to freshmen as 

early as possible because it might be because of this misunderstanding that they adopt this 

attitude to exams. It is clear that they are aware that there is material to be learnt beyond 

the lecture, but feel that there is no need to bother with it, so as to minimise hassles and 

headaches. 

The other revelation coming out of these responses is that students seem not to know what 

comprises extra knowledge and to what depth this should be covered. This is evident from 

laments like "Students are not clairvoyant ... "; "There would be differences in what 

students learn beyond lecture ... "; "There is too much out there to know what to learn ... ", 

and so on. This again could be indicative of poor communication between the staff and the 

students. 

Indeed there is a vast amount of information sources the students could approach for extra 

knowledge, but unless proper guidelines and references, or even tips on to how to look for 

the essential information are given, sending them 'out there' is like sending them into a 

maze. Chances are only a few are dedicated enough to face the trouble of doing so, and 

even then, only a small percentage of these would see to the completion of the job. The 

majority give up somewhere along the way with the attitude "If you don't need to know 

extra work, then why bother ... " (see last comment). 

The fact that some students feel they may not have the resources others have, could simply 

be a sign that they are not effectively made aware of what is available to them. The issue 

of students " ... not enjoying reading extra stuff they do not find interesting." is a purely 

philosophical one. Philosophers of education have argued before about how 

lecturers/teachers can teach material students/pupils find uninteresting in a way that could 

spark interest without imposing their own values on them. For the purpose of the current 

issue, it could be argued that if the extra information is related to the lecture material, this 

in itself might spark the interest. It could be the material that is found uninteresting is 

either unrelated to the course or belongs to a higher level of treatment. It is therefore 

always important to clearly specify what comprises extra knowledge. 

There were some claims that " ... there have been clear instructions given that nothing 

beyond lectures and textbook is sought ... " and that " ... currently exams are based on 

lectures only ... ". If true, these factors do not help much in the intellectual development of 
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students. They certainly imply that students would not anticipate any challenges, which, 

according to Perry, are essential for the advancement of students from lower to higher 

levels of intellectual thought and for preparing them for dealing with higher order 

problems. 

A marked difference between pupils and students is also observed here, In 5 out of 6 

questions (Qs 1, 3, 4, 5, and 6), higher percentages of Perry 'A' type responses were 

recorded in the High School group compared to the Level 1 group. This finding might 

seem to support what has already been stated in 5.1 above, that pupils are not as 

intellectually mature as, and therefore need more teaching than students who seem to be 

more aware of their responsibilities. This deduction is further supported by the fact that in 

4 out of 6 questions (Qs 1, 4, 5, and 6), higher percentages of Perry 'C' responses were 

recorded in the Level 1 group compared to the High School group. 

An interesting trend was observed when the Perry 'B' responses were looked at. The 

observation made earlier in Section 5.1.4, where in 6 out of 11 questions higher 

percentages of Perry 'B' responses were recorded for the Level 1 group compared to the 

High School group became much clearer here. This was now the case in 5 out of 6 

questions (Qs 2, 3,4, 5 and 6). The difference in question 6 was not that much marked. 

However, this finding seems to imply that the free response category of the questionnaire 

was more effective at exposing the Perry 'B' type of thinking than the first part. This 

shows the effectiveness of the tool at doing what it was intended to do. The fact that a 

similar trend of results, even though quantitatively dissimilar, was observed, serves to 

support this. 

What this implies is that more Level 1 students seemed to be more confused over issues 

pertaining to their learning than their High School counterparts. This state of affairs might 

have been brought about by the fact the Level 1 students had already experienced the need 

for responsibility in a highly multiplistic system. They might have been unsure of how to 

handle multiple perspectives, while the High School pupils might have either had a lot of 

confidence in themselves or simply stated what they anticipated would be expected of 

them soon at college. The results obtained in Question 6, which read "I am very confident 

I will pass this course", however indicate that self-confidence could not possibly have 

been the main reason, as the pupils recorded higher percentages for 'A' responses than 

Levell students. 

The results obtained for Question 1 were also interesting in that there seemed to be the 

highest degree of scatter of respondents among the three positions in both groups here 

than in any other question, except for Question 5. This scatter clearly indicated divided 

feeling amongst members of each group on the issue. The question read, "Pupils/students 
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should be able to get a good grade by just absorbing the information they get from 

class/lectures and giving it back in tests and exams". It was interesting to note that this 

question too, like Question 5, made some reference to assessment. Compared to Question 

5 however, higher percentages of Perry 'C' responses were recorded for both groups here. 

It could be assumed that while some the respondents felt that it would not be good for 

them to get good grades from just relying on lecturers or teachers, they however did not 

feel comfortable when faced with questions from material outwith lectures. 

A similarly interesting observation made was that in some cases, where comments were 

sought (as in Part 2 of the questionnaire), the percentages of Perry 'A's decreased while 

Perry 'C's increased as compared to responses to questions in Part A which sought no 

comments, still in the exam questions. A good example is a comparison between QlO 

(PartA) and Ql(Part B) which were almost the same: 

QI0 (Part A): "In exams I prefer straightforward questions based on what the teacher/lecturer 

taught." vs. "I like exam questions which demand thinking beyond just what is taught in class." 

Ql (PartB): "Pupils/students should pass easily if they just work hard at cramming the information 

they get from teachers/lecturers and give it back in tests and exams." 

High School 

A 

Q10(Part 1) 62.75% 

Q1(Part 2) 31.37% 

C 

19.61% 

45.10% 

A 

59.53% 

23.19% 

Levell 

C 

13.88% 

58.35% 

This might be due to the pupils' /students' knowledge of the importance of doing extra 

work in improving achievement. This seems to be inline with the observation and 

deduction made above in comparison of Questions land 5. Question 10 referred to 

"preference of questions based on class-work only", which could indeed make life easier, 

whereas Questionl questioned whether presentation of this 'class-work' only in exams 

should provide an easy pass. Even though they might have agreed that passing should be 

possible with presentation of class-work only, their comments showed that they are aware 

of the need for further studies, as the synopsis below, taken from Appendix 6a : 

• The knowledge required for passing should be given entirely by the lecturer. Excelling, however, 

should be off the students own back. 

• Students will pass easily if they memorise (xIOO). A more creative, less linear exam procedure 

might broaden the mental horizon of graduates (if that's what you want). 

• This is true but you only pass. To obtain high grades extra work is required 0 build on the basics 

taught. 

• They should pass, maybe not particularly well though. Lecturer should give all the basic facts 

needed to pass exams. Up to students if they find out more. 

• The exams are based on the lectures, so if all the information is absorbed you pass, but if you want 

to get an excellent result the student should do work on their own. 
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• I know that this question is posed to get us to write that we need to really think for ourselves, but the 

main basis of this should be taught material (plus labs). 

These kinds of responses give hope because even though the respondents may well agree 

with Perry 'A' statements, it is evident that they are aware of and are capable of 

functioning at higher levels. However, as already stated earlier, the types of exams they 

are made to sit may as well be a reason why they approach exams with this type of 

attitude. The statements below serve to support this : 

• Because the majority of questions asked in the last exams were on course work and lecturers never 

specify that extra knowledge is required. 

• For the most part exams rarely test the student on work that is different in any major way from that 

taught. 

• The exams seem to be based mainly on what was taught in lectures. 

• This is what they ask for in exams. 

• Most exams are based on what lecturers say or tell you. Therefore I believe that the above statement 

is justified. 

• As biology is very much a test of memory. 

• As the exams are fact-based i.e. multiple-choice. 

• The exam is largely multiple-choice based and therefore, opinion, etc., are redundant in that format. 

• With the current system, yes, that is all that is required. Perhaps that is all that is needed at this level. 

It can, therefore, be assumed that the students do not see the need to work any further than 

what they do in lectures. What is lacking at this moment, it would appear, is the challenge 

that is necessary for prompting them to develop any higher in their intellectual 

capabilities. They seem to lack the necessary motivation. 

On the other hand, there were responses that could be said to indicate genuine 'A' -type 

thinking. Examples are given below: 

• The information given in lectures is correct, and if a question is asked about information covered in 

a lecture, the answer should be con-ect if you give back answers from the lecture. 

• Hard work should be rewarded. 

• The more you study and read up on notes, the more information is absorbed and you have an 

increased chance of good results. 

• The lecturers are there to teach the course, i.e., what you need. 

• The information from lectures should be enough to pass easily. 

• What is learnt in lectures should be what's taught in the exam. 

• All students should pass if a high level of study is maintained. 

• If the exams are made up by the lecturers then they will ask about what they have taught. 

• The information in lectures should be used to decide if students pass or fail. 

• Because to understand the subject you have 0 learn course facts (Sec). 

• Most of the work assessed in the exams should be covered by teacher. This is fair.(Sec). 

• The only way to learn something is to memorise it and if you don't know the facts, then you can't 

expect to pass the exam. 
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It is this group who need urgent attention. If at this level, end of Levell at university, they 

still believe in 'the lecturer as the only true and infallible source of information', then it is 

quite clear they have to be re-oriented as to what university education is all about. The 

only comforting news is that only a minority of the group seemed to need this. 

5.2.3 A chi-square treatment of Part 2 results 

The raw frequencies obtained from this part of the questionnaire were subjected to a chi

square test, to find out if the differences observed between the two groups were 

significant. The results were recorded in Table 5.7 below. A cross in the 'Significant?' 

column indicates that the difference was significant. 

Table 5.7: Chi-square results for the comparison of High School and Levell Distributions (Part 2) 

Question Chi- square Degrees of Critical value Significance Signifi- ! 

value freedom Level cant? 

1 3.432 2 5.99 0.05 -

2 4.471 3 7.82 0.05 -

3 2.126 1 3.84 0.05 -

4 11.815 1 6.64 0.01 x 

5 58.055 2 9.21 0.01 x 

6 2.037 2 5.99 0.05 -
---- - ~--

Questions 4 and 5 were the only questions in which the differences between the two 

groups proved significant. In both cases, we can be 99% confident that the results did not 

arise by chance alone. In both cases the High School group had higher proportions of 

Perry 'A' and lower proportions of Perry 'C' statements than the university Levell group. 

The Levell group produced more 'B' statements than the High School group. The results 

are re-presented in Table 5.8 below for ease of reference: 

Table 5.8: Comparison of proportions of High School pupils and university Levell students giving Perry 

'A', 'B' and statements 'C' in Qs 4 and 5 of Part 2 

Perry position 'A' Perry position 'B' Perry position 'C' 
i 

Question 4 

High School 37.25 13.73 47.06 

Levell 7.53 16.10 76.22 

Question 5 

High School 47.06 19.61 27.45 

Levell 10.19 40.62 41.94 

Even though these were the only cases where the differences were significant, the results 

further prove that at least in some respects, the Level 1 students were more intellectually 

mature than the High School pupils were. 

89 



On the other hand, it can be said that the lack of significance in the differences between 

most of these questions could carry an implication that Level 1 students are not that 

different from final year High School pupils in their thinking. This would make sense 

considering that Perry did state that transition from one level in the scheme to another is a 

gradual process. Since the results did show, superficially, that the Level 1 students 

appeared more mature, it can also be assumed that they were in transition between a lower 

operational level that the High School pupils were at, and a more advanced level. 

At the end of the day, all these results indicate that Perry's 'theory' does apply to these 

two groups, and that the questionnaire was quite effective in uncovering these differences. 

90 



CHAPTER SIX 

COMPARISON OF STUDENTS IN THE DIFFERENT LEVELS OF 

UNDERGRADUATE BIOLOGY COURSES AT THE UNIVERSITY OF 

GLASGOW 

6.1 Introduction 

The previous chapter gave an idea as to how the perceptions of First Year university students 

compared with those of pupils in their final year at High School. It was found that in general, 

the university students were slightly more intellectually mature, according to the Perry 

scheme, than the pupils. In this chapter, similar comparisons will be made between students in 

the different levels of undergraduate biology courses. This will give an indication of whether 

the students manage to 'grow' as they progress through their courses. 

It was also observed, in the previous chapter, that the High School and university Levell 

groups seemed, generally, to have Perry 'c' types of perceptions where their roles as 

pupils/students, roles of teachersllecturers, roles of peers and view of knowledge were 

concerned. However, both groups proved to have more of the Perry 'A' perceptions in the 

case of assessment issues. This observation was also investigated in this chapter. 

As in the previous chapter, the results obtained from Part 1 and Part 2 of the questionnaire 

will be treated separately in Sections 6.1 and 6.2 respectively. In this chapter, however, much 

more attention is given to the individual questions, instead of just looking for general trends 

in results as in the previous chapter. 

Most importantly, the nature of the results obtained served a good purpose in indicating how 

effective the questionnaire was in picking out the differences between the students. Any 

problem areas were also noted with the aim of rectifying them for future use of the 

questionnaire. 
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6.2 Part 1 of Questionnaire - Results and Discussion 

6.2.1 Ite11l-by-ite11l analysis 

The raw frequencies obtained from this part of the questionnaire were recorded in Appendix 

5. These frequencies were then converted to percentages for the purpose of drawing line 

distributions to compare the distributions for the different levels (with varying sample sizes). 

Tables 6.1 a-k show these percentage distributions and the corresponding line distributions or 

graphs are shown in Figures 6.1 a-k. It should be noted that the polarities in the questions 

were corrected to make sure that Perry 'A' positions were positions 1 and 2, Perry 'E' was 

position 3, and the Perry 'c' positions were positions 4 and 5 on the scale. The results for the 

Staff group are given along with student results for the purpose of comparison later in Section 

6.3. However, the students' results will be looked at first, with reference to the staff results 

only where it is very necessary. The questions will be discussed in numerical order. 

Question 1 

'A': In order to pass my course, I need to study just what the lecturer indicates or teBs me. / 'C': I do not have to rely totaBy 

on the lecturer. Part of my learning is to work things out myself. 

Table 6.1 a: Question 1 - Percentage Distributions of Students and Staff over the options on the Questionnaire 

Scale 

Position GULl GUL2-e GUL2-1 GUL3 GUL4 Staff 

1 (A) 1.48 1.02 5.56 5.26 0 1.67 

2(A) 6.94 11.73 12.96 10.53 5.56 5 

3(8) 10.66 10.2 11 .11 2.63 9.26 1.67 

4(C) 49.93 46.43 51.85 50 42.59 20 

5(C) 29.1 30.1 18.52 31.58 42.59 71.67 

The letters next to the positions on the scale indicate the Perry positions to which the 

questionnaire scale positions are equivalent. The column 'acronyms' stand for the following: 

GULl (Glasgow University Levell); GUL2-e (Glasgow University Early Level 2); GUL2-l 

(Glasgow University Late Level 2); GUL3 (Glasgow University Level 3); and GUL4 

(Glasgow University Level 4). 
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Figure 6.1a: Part 1 Question 1 . Distributions of Students over 
the Different Questionnaire Scale Options 
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The distributions above clearly show that higher percentages of the students had Perry 'C' 

than either of Perry 'A' or 'B' types of perceptions. This seemed to indicate that, in general, 

the students were aware of and appreciated their responsibilities for their own learning. This 

could also be taken to be an indication of the possibility that the students were aware that 

other sources are as legitimate as their lecturers are and need to be consulted. 

It could also be observed that at all levels, more students opted for the less extreme position 4 

than for position 5, except for Level 4 students, who were equally distributed between these 

two options. This could be taken to indicate that the Level 4 students were more confident in 

assuming responsibility for their learning than the lower levels. It was also found that no 

Level 4 students opted for the Perry 'A' statement. This observation seemed to further support 

the idea that Level 4 students were more intellectually mature than the others. 

The proportion of students who opted for the Perry 'A ' statement was lowest at Levell , 

according to table 6.1a. This could be taken to indicate that this group had high levels of 

confidence in their own responsibility as learners, more than they wanted to rely on the 

system. This observation goes in line with that made in Chapter 5, where the High School 

pupils seemed to be more confident than the 'more mature' Levell students. A similar kind 

of argument could be made here that this could possibly be a result of the higher levels having 
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experienced implications of responsibility more than the lower Level 1 group, and thereby 

feeling less comfortable with the situation. 

The fact that the late Level 2 had the Lowest Perry 'C' proportion and the highest Perry 'A' 

and 'B' proportions was quite peculiar. This could mean that there might have been 

something going on at around that time that might have caused this drop in the students' 

perceptions. It was therefore important to check if this was the case with the other questions 

before any further conclusions could be made on this issue. 

Question 2 

'A' - I cannot be wrong if I accept what the lecturer says. If I question anything, I might end up failing. / 'C' - I do not 

believe in just cramming what the lecturer says without question. 

Table 6.1 b: Question 2 - Percentage Distributions of Students and Staff over the options on the QuestiolJnaire 

Scale 

Position GUL1 GUL2-e GUL2-1 GUL3 GUL4 Staff 

1 (A) 0.15 0.51 0 0 0 1.67 

2(A) 7.24 3.37 5.56 5.26 7.41 5 

3(8) 29.69 15.82 18.52 15.79 16.67 1.67 

4(C) 46.23 53.47 57.41 55.26 42.59 20 

5(C) 15.21 25.51 18.52 23.68 33.33 71.67 

As with the first question, there were more Perry 'C' responses than those of either Perry 'A' 

or 'B' positions. However, it appeared like there had been a bit of reduction in the proportions 

of Perry 'A' and 'C' positions and a slight increase in the Perry 'B' proportions for all the 

levels. Though one could see the reduction of Perry 'A' proportions as something positive, 

the fact that the Perry 'B' proportions were higher compared to those in Question 1 caused 

concern. This meant more students were confused as to whether they could be right or wrong 

in questioning the lecturer's word. It was noted though, that these proportions did not reach 

the 25% cut-off point introduced in Chapter 5, for all the other levels apart from Level 1, 

where it went as high as 29.69%. 
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Figure 6.1b: Part 1 Question 2 - Distributions of Students over 
the Different Questionnaire Scale Options 
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In this question, Levell even registered the lowest proportion of Perry 'C's. This carried a 

further implication that even though the Level 1 students might be sure of their 

responsibilities in their learning, to some extent they still felt the final word comes from the 

lecturer. Level 4 students chose option 5 in the Perry 'c' position in higher proportions than 

students in the other levels did, which suggests that they might have been more intellectually 

mature than the others. 

Question 3 

'A' - I believe it is the job of the lecturer to supply me with all the knowledge I need. / 'e' - The duty of the lecturer is not to 

teach me everything, but to help me think for myself. 

Table 6.1 c: Question 3 - Percentage Distributions of Students and Staff over the options Oil the Questionnaire 

Scale 

Position GULl GUL2-e GUL2-1 GUL3 GUL4 Staff 
1 (A) 2.22 3.57 3.7 2.63 1.85 0 
2(A) 10.78 10.2 11 .11 26.32 11.11 1.67 
3(8) 15.51 19.89 31.48 5.26 12.96 1.67 
4(C) 48.60 46.94 38.89 44.74 37.04 26.67 
5(C) 21.57 18.37 14.81 21.05 37.07 68.33 
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Figure 6.1c: Part 1 Question 3 - Distributions of Students over 
the Different Questionnaire Scale Options 
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Question 3 as well produced results almost similar to those from Questions 1 and 2. There 

were higher Perry 'C' proportions than Perry 'A' and 'B' in all the groups. Higher 

proportions of students also went for option 4 instead of 5 in all the groups, except for Level 

4. Almost like in Question 1, the C responses for this level were just about equally distributed 

between these two options. This observation was not surprising considering that both 

Question 1 and 3 give reference to the extent of independence the students have to be 

involved in and that to which the lecturers should be relied on. 

However, higher proportions of responses were recorded for positions 2 and 3 in the scale 

than in Question 1, in general. This could be indicative of the possibility that the students feel 

more insecure in presenting their own thoughts than in just doing independent work. The 

highest proportion of Perry 'B's was recorded for late Level 2 (31.48%), once again 

indicating that this group were the most confused in the aspect of the extent of their reliance 

on the lecturer. 

For Level 3, over 25% of the respondents (26.32%) went for position 2 in the scale. This was 

the only case in this question where the proportion of respondents was beyond the 25% cut

off point. This could also be taken to indicate that the Level 3 students had problems with 
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engaging in independent thinking, and therefore preferred to be supplied with thoughts by 

lecturers. 

The fact that the trends in the results seemed to be reproducible in yet another question could 

not be ignored. It had become apparent that something definitely took place at late level 2 that 

caused this 'retreat' in perceptual development of the students. It could not be argued that the 

problem could be due the group itself because these students were a subset of both the early 

Level 2 and Levell groups. This observation obviously needed to be looked into further. 

Question 4 

'A' - A good lecturer is one who points out to students which is the one accepted view of an issue. / 'C' - I think a good 

lecturer should give all views on an issue and give students a chance to evaluate it. 

Table 6.1 d: Question 4 - Percentage Distributions of Students and Staff over the options on the Questionnaire 

Scale 

Position GUL1 GUL2-e GUL2-1 GUL3 GUL4 Staff 

1 (A) 1.18 2.04 1.85 0 3.7 0 

2(A) 8.42 6.63 0 0 9.26 6.67 

3(8) 17.87 18.37 12.96 13.16 7.41 15 

4(C) 46.97 43.88 37.04 57.89 37.04 51.67 

5(C) 24.08 28.57 48.15 28.95 42.59 25 
- --

Higher proportions of students went for the Perry 'C' position than for either Perry' A' or 'B'. 

The Perry 'A' proportions were extremely minimal, all below 10%. This seemed to suggest 

that the students were most aware of the existence of multiplicity in knowledge. It could also 

be concluded that they were willing to face challenges of weighing out different views 

without too much reliance on lecturers. Though slightly more popular than the Perry 'A' 

perspectives, the Perry 'B' responses did not register up to the 25% cut-off point, but they 

were all below 20%. 

The distributions in Question 4 did not differ too much from those in Question 2, except for 

the high proportion of Perry 'B' responses recorded for Level 1 in the latter. This similarity 

might have stemmed from the fact that both questions deal with the issue of presentation of 

views by lecturers. The students could be said to be aware that their views count, and that 

they as well could possess legitimate knowledge. 
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Figure 6.1d: Part 1 Question 4 . Distributions of Students over 
the Different Questionnaire Scale Options 
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The results of question 4 were interesting in that the trend in the ranking of the Mean 

positions that was observed in the previous questions did not apply here. The late Level 2 

group produced the second highest total proportion of Perry 'C' responses. This group also 

produced the highest proportion of position 5 on the scale, indicating a strong agreement with 

the Perry 'C' statement. Level 4, also failed to produce the highest proportion of Perry 'C' 

responses. 

The change observed for the late Level 2 group was worth having a look at. It was interesting 

to try and figure out what was happening at this time in the students' courses that might have 

resulted in this. The results obviously showed that at late Level 2, the students sought more 

freedom in weighing up views than the other groups. One wonders if there is a situation at 

this level that makes the students more aware of the need for this freedom, which then either 

disappears or becomes less appreciated once they have gone past this level. Obviously this 

would need more probing or investigation, but one could also speculate that the students 

might have felt that they were being deprived of this freedom in some way. However, this still 

fails to explain why it would change after this level, in a negative direction. Obviously these 

questions could not be adequately addressed on the basis of the results obtained from this 
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question, and would hopefully be illuminated by findings from the second part of the 

questionnaire. 

QuestionS 

'A' - I think lecturers should avoid teaching material that they know students will find difficult / 'e' - Lecturers should aim 

to provide challenges to their pupils by introducing difficult topics. 

Table 6.1e: Question 5 - Percentage Distributions of Students and Staff over the options on the Questionnaire 

Scale 

Position GULl GUL2-e GUL2-1 GUL3 GUL4 Staff 
1 (A) 0 1.02 1.85 0 1.85 0 
2(A) 3.99 4.08 3.7 5.26 5.56 0 
3(8) 26.88 25.51 18.52 28.95 12.96 3.33 
4(C) 54.8 54.08 62.96 39.47 57.41 66.67 
5(C) 13.15 14.8 12.96 26.32 22.22 30 

Figure 6.1e: Part 1 Question 5 - Distributions of Students over 
the Different Questionnaire Scale Options 
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The results obtained for Question 5 also indicated the predominance of option 4 of the Perry 

'C' category amongst all the levels. This could be interpreted as meaning that the students 

were aware of the benefits of challenges and only in agreement with their presentation to a 

certain extent, but not too strongly. This makes perfect sense when one considers that students 
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are most interested in passing, which is usually made easier when fewer challenges are 

presented. 

There were also marked increases in proportions for the Perry 'B' category, with figures for 

Level 1, early Level 2 and Level 3 exceeding 25% at 26.88%, 25.52% and 28.95% 

respectively. This could have indicated that at these levels, a considerable proportion of the 

students were possibly not sure whether it was beneficial for them for lecturers to present 

challenging, difficult issues. Perry (1999) states that students at this level in the scheme are 

usually concerned with evaluation issues. This could also have had a bearing in this case 

because the students might have considered the implications of challenges, in the form of 

difficult issues, on assessment. It could well be, while they appreciate the potential benefits of 

the challenges, they wondered how these would affect their preparation for exams, or even 

their performance in the same. 

The results also showed that the late Level 2 group recorded the second highest Perry 'C' 

proportion. This would seem to support the observation made in question 4, where it also 

appeared like the group appreciated challenges. This makes one wonder how these students 

would seem to see the need for challenges while at the same time they seem not to be the 

most enthusiastic about independence from the lecturer. A re-visit of question 1 proportions 

would show that this level had the lowest proportion of Perry 'C's, and the highest 

proportions of both 'B' sand' A's compared to others. 

Question 6 

'A' - I prefer not to work with other students because then I stand less chance of picking up wrong ideas. / 'C' - It is good to 

work with other students because by listening to their points of view, I can evaluate my own. 

Table 6.11' Question 6 - Percentage Distributions of Students and Staff over the options on the Questionnaire 

Scale 

Position GUL1 GUL2-e GUL2-1 GUL3 GUL4 Staff 

1 (A) 0 1.53 1.85 0 3.7 0 

2(A) 1.77 3.06 3.7 2.63 0 1.67 

3(8) 9.6 21.94 5.56 13.16 20.37 16.67 

4(C) 54.06 46.43 59.26 39.47 31.48 43.33 

5(C) 33.09 26.02 27.78 44.74 44.44 36.67 
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Figure 6.lf: Part 1 Question 6 - Distributions of Students over 
the Different Questionnaire Scale Options 
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Similar types of distributions as with the previous questions were observed here. There was a 

higher prevalence of Perry 'C' responses than the other categories. Position/option 4 of the 

Perry 'C' category was more popular than the extreme option 5, except for Levels 3 and 4. 

The fact that Levels 3 and 4 registered higher proportions of option 5 than 4 showed that the 

students in these groups had more confidence in their fellow students than the lower groups. 

This might have come about as a result of these groups ' longer experiences working with 

fellow students. 

There were also higher proportions of 'B's than 'A's in all the groups, though the 25% cut-off 

point was not reached in any of the cases. This might have indicated that at all of the four 

levels, the students appreciated working with their peers more than working on their own, 

though they might have not been that sure about being able to evaluate their views. It can then 

be further assumed that fellow students are to some extent, trusted as alternative sources of 

knowledge apart from the lecturers. 

The results also show that faith in fellow students seemed to be strongest in the lower levels 

compared to that in the higher levels. The highest proportion of Perry 'C's was recorded for 

Level 1, while the lowest was recorded for Level 4. The distribution of Perry 'A's and 'B's 

however resulted in this rank-order being upset, though the proportions for these categories 
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seemed to be very low. Level 4 recorded the third highest Perry 'A' and the 4th highest Perry 

'B' proportions. This far, it was becoming clear that there was not necessarily a smooth 

'growth or development' in the perceptions of the students as they progressed from the lower 

to the upper levels of their study. It was apparent that Perry's assertion that the progress was 

not a 'smooth' one was true. It was therefore becoming clear that the most sensitive way to try 

and detect this progress, if at all it occurred, would be to look at the general trends in results, 

which shall be done later. 

Question 7 

'A' - All one has to do in biology is to memorise things. / 'C' - Instead of just memorising things, it is interesting to look for 

patterns and relationships among facts. 

Table 6.1g: Question 7 - Percentage Distributions of Students and Staff over the options on the Questionnaire 

Scale 

Position GUL1 GUL2-e GUL2-1 GUL3 GUL4 Staff 

1 (A) 4.14 0 0 0 0 0 

2(A) 12.26 3.06 7.41 0 0 0 

3(8) 25.7 12.24 16.67 5.26 7.41 1.67 

4(C) 40.32 46.43 46.3 55.26 46.3 23.33 

~(C) 15.95 36.73 29.63 39.47 46.3 , ---
75 

-

Question 7 also gave a repeat in the general trend of the results so far. More Perry 'C's than 

'A's and 'B's were recorded, with option 4 of the 'C' category being more popular than the 

fifth option, in all of the four levels. The upper levels (Level 3 and 4) appeared to be more 

advanced than the lower levels. However the rank-orders of proportions of the Perry 

categories were not necessarily in increasing order. Level 3 produced the highest proportions 

of 'C's, and lowest proportion 'B's and 'A's followed by Level 4. 

Even though it produced the lowest proportion of 'B' s, the late Level 2 group registered the 

highest proportion of 'A's, though very low at 5.55%, and the second-lowest proportion of 

'C's. It was becoming clearer that this group seemed to generally have lower perceptions than 

the early level 2 group. 

The Levell group produced the highest proportion of Perry 'B's, just above 25%, at 25.7%. 

It was also the only group to reach this cut-off point. It was understandable that this could be 
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the case since at Level 1, the students might still be used to relying only on the instructor as a 

source of knowledge. A considerable proportion of them might therefore still feel 

Figure 6.1g: Part 1 Question 7 - Distributions of Students over 
the Different Questionnaire Scale Options 
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uncomfortable accepting that their peers could also possess genuine knowledge. 

Question 8 

'A' - Science outlines a set of facts about what is happening in the world. A student needs to develop ways of memorising 

these facts. I 'C' - I do not believe that all scientific facts represent the 'absolute truth' . Students should try and understand 

arguments for and against existing knowledge. 

Table 6.11z: Question 8 - Percentage Distributions of Students and Staff over the options on the Questionnaire 

Scale 

Position GUll GUL2-e GUL2-1 GUL3 GUL4 Staff 
1 (A) 0.44 0 1.85 0 0 0 
2(A) 5.76 5.1 5.56 2.63 1.85 0 
3(B) 17.13 12.76 14.81 5.26 5.56 1.67 
4(C) 49.48 47.96 44.44 42.11 42.59 23.33 
S(C) 25.26 33.67 33.33 50 44.44 68.33 I 

Question 8 also produced the typical trends in results. There were more Perry 'e's than 'A's 

and 'B's. Higher proportions of option 4 than 5 were recorded for the lower levels, except 

Levels 3 and 4, indicating that these upper levels were more developed in their perceptions 
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than the lower levels. Higher proportions of Perry 'E's than 'A's were recorded, even though 

these did not exceed the 25% cut-off point. 

Figure 6.th: Part t Question 8 - Distributions of Students over 
the Different Questionnaire Scale Options 
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The students in all the levels therefore seemed to be aware of mUltiplicity in knowledge, and 

that they needed to weigh out options, though they were generally still not quite sure to what 

extent the knowledge they were presented with could be 'true'. 

Once again, the proportions of the different Perry categories in the various groups showed 

that progress is not necessarily linearly related to course level. There seemed to be some 

issues hindering smooth and gradual progress that could not be exposed in this section. 

Question 9 

'A' - I prefer to learn facts and be tested on them in short questions. I 'C' - I find short questions restrictive as they do not 

give me the opportunity to explain what I know and understand. 
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Table 6.1 i: Question 9 - Percentage Distributions of Students and Staff over options 011 the Questionnaire Scale 

Position GULl GUL2-e GUL2-1 GUL3 GUL4 Staff 
1(A) 16.1 13.26 12.96 10.53 11 .11 0 
2(A) 27.33 24.49 22.22 10.53 14.81 6.67 
3(8) 34.56 36.22 40.74 39.47 38.89 45 
4(C) 12.26 18.88 14.81 23.68 25.93 31.67 
5(C) 8.42 6.63 9.26 15.79 3.7 13.33 

Figure 6.li: Part 1 Question 9 - Distributions of Students ovel' 
the Different Questionnaire Scale Options 
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Question 9 produced a complete tum in the trend of results that had been observed in the 

previous questions. Whereas all the other questions seemed to produce distributions 

somewhat skewed towards the Perry 'C' category, Question 9 gave rise to distributions that 

looked like normal distributions in that the modal position was the Perry 'B' position in the 

middle. This carried the implication that at all levels, the students were confused as to what 

kind of question format was best for them. It could be argued that though they might have 

known that short questions were not good for assessing their deeper knowledge, they were not 

comfortable with being asked to explain themselves. If that were the case, this would have 

indicated that all the students would like to see happen is for them to be given an opportunity 

for easy passing. 
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The fact that the Staff sample, however, also had a modal Perry 'B' position indicated that 

there might have been more to the problem than students just wanting an easy way out. It is 

possible that the students' responses might have actually been responses to the system. What 

this finding seemed to reveal was that there were some problems in relation to exam format 

that was experienced by both the staff and the students. It would appear confusion reigned as 

to the effectiveness or lack of effectiveness of short questions in assessing the students. This 

issue shall be addressed in more detail later. 

The results seemed to indicate that in general, when it came to issues relating to exam format, 

the students reverted to functioning at a Perry 'A' level. It could be speculated that since the 

students generally operated at more advanced levels in other issues, there might be something 

about the exams they sat that made them see short answer questions more appealing than 

questions that demanded that they showed more of their own knowledge and understanding. 

It was interesting to note that Level 3 here produced the highest and lowest proportions of 

Perry 'C's and 'A's respectively. This made the group appear more 'developed' than Level 4, 

once again, in this regard. This group however produced the second highest proportion of 

Perry 'B' s, after late Level 2, which meant that it had the second highest level of confusion on 

this issue. 

Similar trends in the rankings of Perry 'C' proportions were also observed here. Level 3 came 

up highest, Level 4 second highest, followed by early level 2, late Level 2 and then Levell. 

This once again, proved that progress was not necessarily from lowest to highest level in that 

order. There appeared to be some blocks in this progress, and this was more evident at late 

Level 2. 

Question 10 

Questions 10 also dealt with assessment issues, but it referred to exam content instead of 

format. The results produced by this question were also very different from the trends 

observed in the non-exam-related questions. In this case, the distributions were reversed in 

that they were all skewed towards the Perry 'A' Position. This observation was interesting in 
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that this question was somewhat related in meaning, to Question 1, and yet the distributions 

were totally opposite. Question 1 sought to find out if the students felt that they needed only 

to study what the lecturers taught in order to pass their courses, or if they felt they need not 

rely entirely on lecturers, but have an input of their own. Question 10 on the other hand went 

a step further and asked students if they preferred question based only on what the lecturer 

taught or rather those demanding their own thinking. Both question are repeated below to get 

a feel of the phraseology: 

Question 1: 'A' In order to pass my course, I need to study just what the lecturer indicates or tells me. / 

'C' - I do not have to rely totally on the lecturer. Part of my learning is to work things out myself. 

Question 10: 'A' - In exams I prefer questions which are based on what the lecturer taught I 'C' In exams I prefer questions 

that demand thinking beyond what is taught in class. 

Table 6.1j: Question 10- Percentage Distributions of Students and Staff over the options on the Questionnaire 

Scale 

Position GULl GUL2-e GUL2-1 GUL3 GUL4 Staff 
1 (A) 22.9 23.47 38.89 26.32 12.96 3.33 
2(A) 36.63 34.69 33.33 50 33.33 11.67 
3(8) 25.11 29.59 20.37 13.16 25.93 23.33 
4(C) 11.52 9.18 7.41 7.89 16.67 41.67 
5(C) 2.36 2.55 0 2.63 5.56 15 

Figure 6.1j: Part 1 Question 10 - Distributions of Students 
over the Different Questionnaire Scale Options 
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What these results then indicate is that the students seemed to exhibit a typical 'double

standard' in their learning. While they did not believe that all they needed to pass their exams 

was to study just what the lecturer taught, they on the other hand seemed all too happy to 

accept questions based solely on what the lecturer taught. On a similar note, it can be assumed 

that while they believed that part of their learning was to work things out themselves, they 

were not happy to be asked questions demanding their own thinking. This 'double-standard' 

could be seen to spell out only one thing, the students wanted the easy way out, to pass 

without any struggle, even though they knew what could be beneficial to them in the long run. 

Another possibility could have been while they knew the benefits of being asked to 

demonstrate independent thought and work, they were not given much opportunity to do so, 

and so were not quite happy to be faced with such tasks in exams. This thinking goes in line 

with the findings of Question 9, which indicate that the students and the lecturers were, to 

some extent, uncomfortable with questions that did not take the short question format. 

The results also indicated much higher proportions for the Perry 'B' category in Question 10 

than in Question 1. This ties in well with what has already been discussed. If indeed the 

students do know and appreciate the fact that they should have an input in their own work, 

there should be a considerable number of them who would feel uncomfortable in expecting 

the exams to be based entirely on lectures (though they knew they could pass easily from 

that). On the other hand, one could also argue that these students might have been put in this 

predicament by the fact that what they expected in exams was not necessarily what they 

ended up getting. In other words, they might not have been given the challenges they 

expected, and ended up not knowing whether they were in the wrong to expect them or not. 

Question 11 

'A' - In exams, I expect to be rewarded for giving as much information as possible. / 'C' - I believe what should matter in 

exams is the quality of my answers, not how much I write. 
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Table 6.1 k: Question 11 - Percentage Distributions of SUldents and Staff over the options on the Questionnaire 

Scale 

Position GULl GUL2-e GUL2-1 GUL3 GUL4 Staff 
1(A) 2.36 2.04 3.7 0 0 0 
2(A) 6.35 7.65 3.7 5.26 7.41 1.67 
3(8) 16.1 16.33 22.22 7.89 9.26 3.33 
4(C) 38.55 41.84 35.19 36.84 38.89 36.67 
5(C) 34.86 31.63 35.19 50 38.89 53.33 

Figure 6.1k: Part 1 Question 11 - Distributions of Students 
over the Different Questionnaire Scale Options 
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The results for Question 11 surprisingly, almost exhibited the typical distribution observed 

with other questions that were not related to assessment. This questions however, did have 

reference to exams, as the students were asked whether they expected to be rewarded for 

quality or quantity in exams. It could be taken to take a similar tone as Question 1, as it deals 

with the students themselves 'receiving' marks or being rewarded for their answers. This 

could possibly be a reason why these two were different from Question 10, especially. One 

can almost 'feel ' that the students are comfortable dealing with issues relating to 'receiving 

marks' as opposed to those asking them questions, or put differently, asking them to ' give 

answers'. However, this is but, only a speculation. 

While there were still higher proportions of Perry 'C' responses compared to Perry 'A' and 

'B' ones at all levels, option 4 in the Perry 'C' category did not seem to be too dominant over 
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option 5. This was only the case in Level 1 and early Level 2. For late Level 2 and Level 4, 

the two options were equally distributed. At Level 3 however, option 5 was evidently too 

dominant at 50% against 36.84% for option 4. 

This difference could have come about as a result of the fact that the question deals with the 

quality/quantity of the material to be presented. Not many students would be happy to admit 

that they would very much like to produce huge quantities of mediocre work. These students 

would clearly without hesitation opt for the extreme option of the Perry 'C' statement. At the 

same time some students tend to believe that providing as many arguments to a question as 

possible would probably give them a better chance of passing, but still they understand that 

these arguments would have to be related to the issue in question. It is this last group who 

would probably not want to indicate a strong agreement with the PelTY 'C' statement. 

As with most of the other questions, the rank-orders for PelTY 'C' proportions ended with late 

Level 2 being the lowest and Level 3 being the highest. Level 3 also had the lowest 

proportions of Perry 'B' and' A' categories. These results seemed to corroborate the findings 

from most of the other questions. This proved that the questionnaire was very sensitive as 

picking out the differences between these levels, and therefore could be taken to be quite valid 

in measuring what it sought to measure. 

The above results are brought together below in summation to try and pick out trends that 

emerged from this section. 

6.2.2 General trends observed ill Part 1 results 

6.2.2.1 Dominance of Perry 'C' thinking at all levels in all aspects of students' learning apart 

from assessment issues 

There were three main types of distributions that seemed to emerge from the results. The 

distributions for all the questions, except for Questions 9 and 10, seemed to be skewed 

towards the Parry 'C' category. Those for Questions 9 and 10 however, took totally different 

shapes. Question 9 distributions all seemed to have a modal position 3 in the scale (Perry 'B' 
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category), whereas those for Question 10 were skewed towards the Perry 'A' category. The 

differences between these three main types of distributions observed from the 11 questions 

are illustrated in Figure 6.2 below. The results used for plotting these graphs were the early 

Level 2 results from Questions 3, 9 and 10 (Table 6.2), which were taken to represent the 

typical outlook. 

Table 6.2: Early Level 2 Results from Part 1 

Position Q.3 Q. 9 Q. 10 
1 ('A') 3.57 13.26 23.47 
2 ('A') 10.2 24.49 34.69 
3 ('B') 19.89 36.22 29.59 
4 ('C') 46.94 18.88 9.18 I 

5 ('C') 18.37 6.63 2.55 I 

Figure 6.2: Types of Distributions Observed in Part 1 
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The shape of the distributions in most of the questions (see Q. 3 graph in Figure 6.2) gave rise 

to the conclusion that, in general, students at all levels took a Perry 'C' type of outlook to 

most of the aspects of their learning. These aspects were those relating to their roles as 

students, roles of lecturers, roles of fellow students, and view of knowledge. The students 

seemed to be aware of the importance and benefits of their participation in their own learning. 

They were against full dependence on lecturers without exercising their own thoughts. They 
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also seemed to be aware that the lecturers did not possess ilTefutable knowledge, and that they 

as students had the right to question this. It was therefore no wonder that they saw their fellow 

students as legitimate sources of knowledge to be consulted as well, for a variety of opinions 

and self-evaluation. All these perceptions tied in well with their understanding of the fact that 

knowledge is not made of separate 'absolute truths'. They were also aware that in some cases 

there could be more than one way of looking at an issue and that they had to involve 

themselves in weighing up these options. 

Questions 9 and 10 had distributions that were totally different from the trend observed with 

other questions. The two questions stood out in that both dealt with assessment issues. 

Question 9 dealt with the issue of examination format while Question 10 addressed itself to 

exam content. Though they had the examination issue in common, their distributions were not 

at all similar. This must have obviously come about as a result of the fact that they dealt with 

two different aspects of examinations, format and content. 

Question 9 distributions, as already stated, had a modal position 3 in the scale, which was 

equivalent to PelTY Position 'B'. This meant that most students might have been confused as 

to whether short questions were either good or bad for assessing them. The implications of 

this were discussed in Section 6.2.1. This could have either meant that even though they 

might have known the benefits of not being asked short questions, they were not confident 

enough to express themselves in longer questions. This could be interpreted as meaning that 

there was something about exam structure or format that promoted this thinking. As argued in 

Section 6.2.1, the outlook might have been born out of practice. The fact that the shape of 

staff's distribution was similar to those of the students was taken to be a possible indicator of 

this. 

Question 10, which dealt with exam content produced results totally opposite from those in 

other questions. A prevalence of PelTY 'A' type of thinking was detected here. It was 

concluded that even though the students might have indicated that they believed they had the 

responsibility to do independent work and thinking, they were not happy to be asked 

questions demanding evidence of these operations. It was also noted that another possibility 
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could be they were not provided with this opportunity by the type of exams they were already 

being made to sit, which could explain the distribution in Question 9, for staff too. 

6.2.2.2 Dominance of Option 4 instead of 5 of the Perry 'e' category on the scale 

It was also observed that option 4 of the Perry 'C' category was more popular than option 5 in 

most of the questions. This could be taken to indicate that even though the students agreed 

with the Perry 'C' statements, the agreements were not necessarily very strong. This 

instrument could not adequately detect the exact extent of this agreement, however. It is 

possible that the students could have even been between options 3 and 4, but more towards 4. 

6.2.3 'Developmental trends' observed in Part 1 results 

An attempt was made to try and find out which group seemed to be more advanced than the 

others and in what direction the 'growth' might have occurred. The proportions of PelTY 'A', 

'B' and 'C' thinkers produced by each group for each question were then compared. These 

proportions were then ranked according to increasing order. 

The results are shown in Table 6.3. The Level with the lowest Perry 'A' or 'B' is given 

position 1 in the rank, while one with the highest proportion is given position 5 in the rank. 

For Perry 'C', the Level with the highest proportion is given position 1 in the rank, while one 

with the lowest proportion is given position 5. The ranks are based on values in Tables 6.1a to 

6.1k. 

The rank orders were observed to differ slightly in all of the 11 questions. The general trend 

in the positions of the groups in the ranks was however easily observable. Each of the PelTY 

categories was treated separately at first, and thereafter the general outlook in the direction of 

growth determined, based on results for each category. 
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Table 6.3: Rank-orders of the Different GU Groups over the Three Perry Categories for each Question (Part 1) 

Level of Study Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Qll 
Perry 'A' 

Levell 2 4 2 4 1 1 4 4 5 3 3 

Early Level 2 3 1 3 3 2 4 2 3 4 2 4 

Late Level 2 5 3 4 2 4 5 3 5 3 4 2 

Level 3 4 2 5 1 3 2 I 2 1 5 1 

Level 4 1 5 1 5 5 3 I 1 2 1 2 

Perry'B' 

Levell 4 5 3 4 4 2 5 5 1 3 3 

Early Level 2 3 2 4 5 3 5 3 3 2 5 4 

Late Level 2 5 4 5 2 2 1 4 4 5 2 5 

Level 3 1 1 1 3 5 3 1 1 4 1 1 

Level 4 2 3 2 1 1 4 2 2 3 4 2 

Perry'C' 

Levell 3 5 4 5 4 1 5 5 5 2 4 

Early Level 2 4 1 3 4 3 4 3 3 3 3 3 

Late level 2 5 3 5 2 2 2 4 4 4 5 5 

Level 3 2 2 2 1 5 3 1 1 1 4 1 

Level 4 1 4 1 3 1 5 2 2 2 1 2 

The numbers in Italics in Table 6.3 above indicate instances where the rank was shared 

between levels. 

The level(s) with the highest number of questions for each position in the rank-order was 

determined from the table above and highlighted in bold and Italics. It has to be remembered 

that position 1 means the group had the highest proportion of Perry 'C's and lowest 

proportion of Perry 'A' or 'B', and was therefore regarded as the most advanced. From these 

results the rankings, only a rough estimate or bird's eye view of which levels appeared most 

or least advanced can be determined, with a limited amount of accuracy. The rank-orders can 

only be more accurately determined using a statistical analysis, which follows in Section 

6.2.4. 

Perry 'A' Rankings: 

A quick browse at Table 6.3 reveals that Levels 3 and 4 were more advanced than other 

levels, as they had the highest number of questions in which they appeared first in the ranks. 
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Late Level 2 appears to be the least advanced as it registered at position 5 in the ranks in more 

questions than other levels. 

Perry 'B'Rankings: 

The same observation as in Perry 'A' rankings was made here, with Level 3 appearing to 

produce lower Perry 'B' proportions than Level 4 (more questions at which Level 3 occupied 

position 1 than Level 4). Late Level 2 again seemed to be least advanced, with more questions 

than any other level in which it registered position 5. 

Perry 'C'Rankings: 

The observations made for this category were found not to be different from those made for 

Perry 'A' and 'B'. From these results the following general conclusions could be drawn. 

6.2.3.1 No smooth intellectual growth in students as they progress from year to year 

The results suggest that there was obviously no smooth advancement in perceptions of 

students as they progressed to upper levels of their studies. The ranks in the three Perry 

categories were similar showing Late level 2 was the least advanced, instead of Level 1. 

These results indicate that there were some obstacles met by the students as they progressed 

from year to year. 

6.2.3.2 Differences between Level 3 and Level 4 

Level 3 had the lowest proportion of Perry' A's and 'B' s, and highest proportion Perry 'C's in 

most of the questions than any other level, followed by Level 4. This made it appear to be the 

most advanced in as far as students' perceptions are concerned. Though the frequencies for 

the different Perry categories seemed to suggest that Level 3 was more advanced than Level 

4, in most of its distributions option 4 on the questionnaire scale seemed to be much more 

popular than option 5. For Level 4 however, in most of the distributions this difference was 

not as distinct as it was in Level 3 distributions, as can be seen from Figures 6.3a-k. This 

seemed to indicate that though registering higher proportions of Perry 'C's, the Level 3 
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students were mostly at the very beginning of this category, while generally higher 

proportions of the Level 4 students showed much stronger Perry 'C' perceptions. 
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Figure 6.3: Comparisons of the Part 1 distributions for Levels 3 and 4 
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Figure 6.3c: GUL3 VS. GUIA (Part l-Q3) 
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Figure 6.3e: GUL3 VS. GUIA (Partl-Q5) 
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Figure 6.3b: GUL3 VS. GUIA (Part l-Q2) 
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Figure 6.3d: GUL3 VS. GUIA (Part l-Q4) 
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Figure 6.3/: GUL3 VS. GUIA (Part l-Q6) 
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Figure 6.3g: GUL3 vs. GUIA (Part l-Q7) 
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Figure 6.3i: GUL3 vs. GUIA (Part l-Q9) 
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Figure 6.3k: GUL3 vs. GUIA (Part l-QIl) 
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Figure 6.311: GUL3 vs. GUIA (Part l-Q8) 
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Figure 6.3j: GUL3 vs. GUIA (Part l-QIO) 
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6.2.3.3 The case of problems experienced at late Level 2 

Another observation that came out even more clearly from the Rank-orders was that early 

Level 2 occupied a higher position in the ranks than late Level 2. In this respect, it can be said 

that late Level 2 proved to be definitely less advanced than early Level 2. It could therefore be 

safely concluded that there might have been something happening at late Level 2 that might 

have caused this. Since the questionnaire was administered in April, it could be speculated 
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that this could have had something to do with preparation for the end-of-year exams. It could 

then be argued that the students might have felt more anxious around that time. This would 

therefore explain why they would express preference for being provided with more by 

lecturers than working independently. 

On the other hand, one could argue that preparation for the modular exams taken at the end of 

the first term, around December and January, should have produced the same effect at early 

Level 2. In this case, the administration of the questionnaire was done in November. One 

could then be led to assume that whatever might have caused this 'back-drop' in the 

perceptions of students at late Level 2 could have therefore been a result of what was 

experienced before the administration of the questionnaire. This would then rule out anxiety 

due to preparation for the coming end-of-year exams. 

The issue of exams could however not be totally ruled out, but this time, not as in the coming 

exams, but exams already set in December or January. One could think that having set exams 

at the end of the first term, the students might have been possibly demoralised by the 

experience. While this could or would possibly offer an explanation as to the difference 

between early and late Level 2, it does not quite explain why Level 1 perceptions were 

generally better than those of late Level 2. The questionnaire was administered to the Level 1 

group in March, after the end-of-term exams too. 

It would therefore appear that there is more to this issue than just the timing of exams. It 

appears this Level 2 problem is not confined to the biology students of the University of 

Glasgow only. Grinnell (1987), who dealt with students' attitudes to science, in the United 

States of America, documented a similar kind of observation. He appeared to attribute this 

problem to the challenge associated with struggling with independent work when he wrote: 

".Once engaged in independent work, many students find themselves committed to an 

intellectual challenge with no sure-to-work methods or guarantees of success. As a consequence, 

many students go through a depressing period, often in their 2nd year of graduate school - that 

has been called the 'sophomore slump'. The fact that students may be probationary during this 

time increases the sense of uncertainty. Eventually students either accept the uncertainty of 

science or drop out of graduate school. .. (Grinnell (1987); pg. 56.) 
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.~~.~--------------------------------------------------------------------------------------------------------------~ 

This quotation is loaded with what can be clearly identified as Perry 'B' type of thinking. The 

depression Grinnell states students feel when faced with uncertainty in science is tantamount 

to the frustration that Perry states students feel when faced with uncertainty in multiplicity. It 

would make sense that this should be felt at 2nd but not 1st year, since 1 st year students might 

still be excited at the prospect of finding and asserting themselves in a new world where they 

should show their competence and responsibility as independent workers. After all, the 1st 

year students could be said not have had the experience of (tertiary) science as yet. Grinnell 

also states that, viewed from outside science, the search for new knowledge has a mystique 

that makes that search appear very attractive. However, after some experience with a few 

tasks and exams, the students might start feel uncomfortable within such huge 

responsibilities. 

The 'acceptance of uncertainty in science' that Grinnell talks about in the final sentence of the 

quotation could be equated to Perry's transition from a Perry 'B' kind of perspective, to a 

much higher level that would be symbolic of progress. This the ties in well with the results, as 

it was observed that after this 'slump' at late Level 2, the students' perspectives seemed to 

pick up at Level 3. This, could be due to the realisation of the true nature of science, that it is 

not entirely certain and made of absolutes. Students could possibly be now aware, at that 

stage that their engagement in search for their own knowledge and ways of looking at things 

could be a worthwhile experience. 

Grinnell (1987) also alludes to the alternative option of students dropping out of school in 

despair. One can only hope that this did not happen to most students in this case. However, 

what was observed at late Level 2 could be associated with one of the 'alternatives to growth' 

outlined by Perry. This process, which Perry calls 'Retreat', is defined as a regression to a 

lower level of the scheme as a result of finding difficulties in the level they are currently 

operating at. If one finds difficulty in Relativism for instance, PelTY states that they would 

regress back to Multiplicity, where they would insist on 'everyone having a right to their own 

opinion'. Retreat from Multiplicity would therefore take one back to Dualism, where they 

would prefer the earlier, easier way out of things, more common at school. 
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Perry states that students might be forced into Retreat by anxiety, where they might feel they 

are left to cope too much on their own. The students might then end up feeling that lecturers 

hold on to information and they, the students, do not receive enough help. They would 

therefore express preference for being taught more by lecturers, as they would have lost 

confidence in themselves. 

The results have indeed shown that there is no smooth progress from Level 1 to 4 as might 

have been hoped. However, there was some indication of the fact that some element of 

progress took place as the upper levels, Levels 3 and 4, did hold higher perceptions according 

to the Perry scheme, than the lower levels. 

The reliability of the questionnaire can be said to have been shown by the reproducibility of 

results when it was administered to the same students at Levels 1 and 2. The fact that the 

distributions or graphs almost had similar shapes for all the different levels in the different 

questions could be taken to be an indication of its validity in measuring what it purports to 

measure. 

6.2.4 Chi-square treatment of Glasgow University Part 1 results 

So far, the results have shown how the students' perceptions differ in the five levels without 

actually showing how significant the differences were. A chi-square treatment of the results 

gave a measure of how these levels differed, and to what extent. The chi-square test showed 

how the different student distributions over the five options of the questionnaire scale 

compared. These comparisons were made between the distributions of each group and those 

of each one of the other four groups, for all of the eleven questions. The computations were 

made using the raw frequencies instead of the percentage distributions. Table 6.4 below 

shows the results of these comparisons. 
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Table 6.4: Chi-square values/or the comparison a/the different Glasgow University Levels (Part 1) 

Levels Ql Q2 

Ll vs 3.44 24.3 

L2e df=3 df=3 

Ll vs. 7.45 3.96 

L21 df=3 df=2 

Ll vs. 0.15 4.75 

L3 df=2 df=2 

Ll vs. 3.97 12.2 

L4 df=2 df=4 

L2e 3.35 1.32 

vs. L21 df=3 df=2 

L2e 1.52 0.08 

vs.L3 df=2 df=2 

L2e 3.46 2.29 

vs. L4 df=2 df=2 

L21 2.73 0.40 

vs.L3 df=2 df=2 

L21 vs 8.28 3.47 

.L4 df=2 df=2 

L3vs 1.16 1.55 

.L4 df=2 df=2 

• Degrees of freedom (dO = 1 

• Degrees of freedom (dO = 2 

• Degrees of freedom (dO = 3 

• Degrees of freedom (dO = 4 

(Values from Lewis (1967)) 

Q3 

2.67 

df=3 

9.72 

df=3 

0.51 

df=2 

6.80 

df=3 

3.46 

df=3 

0.15 

df=2 

8.59 

df=3 

1.47 

df=2 

9.40 

df=3 

2.72 

df=2 

0.05 

3.84 

5.99 

7.82 

9.49 

Q4 

1.68 

df=3 

15.1 

df=2 

3.95 

df=2 

8.62 

df=2 

7.98 

df=2 

3.82 

df=2 

3.83 

df=2 

4.21 

df=2 

0.66 

df=2 

3.82 

df=2 

Q5 Q6 

0.86 27.7 

df=3 df=2 

1.34 0.68 

df=2 df=2 

6.13 1.99 

df=2 df=l 

4.82 13.1 

df=2 df=2 

1.31 5.83 

df=2 df=2 

3.97 5.62 

df=2 df=2 

3.06 7.03 

df=2 df=2 

5.27 3.91 

df=2 df=2 

1.62 9.24 

df=2 df=2 

3.23 1.15 

df=2 df=2 

Critical Values 

0.01 

6.64 

9.21 

11.34 

13.28 

Q7 

65.5 

df=3 

9.79 

df=2 

38.0 

df=l 

30.0 

df=l 

2.47 

df=2 

0.06 

df=l 

1.43 

df=l 

0.97 

df=l 

3.19 

df=l 

0.42 

df=l 

Q8 Q9 QI0 Qll 

6.07 6.76 1.85 1.02 

df=3 df=4 df=3 df=3 

1.50 1.59 7.01 0.59 

df=2 df=3 df=2 df=2 

10.7 7.19 4.05 4.28 

df=l df=l df=2 df=2 

10.8 6.03 4.88 1.58 

df=l df=3 df=3 df=2 

0.54 0.36 5.79 0.60 

df=2 df=3 df=2 df=2 

3.58 4.84 4.67 5.17 

df=l df=2 df=2 df=2 

3.04 2.23 5.81 2.26 

df=l df=3 df=3 df=2 

2.58 3.27 2.73 3.85 

df=l df=2 df=2 df=2 

1.85 1.13 12.2 2.08 

df=l df=3 df=2 df=2 

0.08 0.79 7.07 0.76 

df=l df=2 df=2 df=2 

The values in bold indicate instances where the differences were significant. The level of 

significance can be interpreted from the values given below the table, adopted from Lewis 

(1967). Some very interesting trends were observed from the results. 

6.2.4.1 Comparison of Levell with the upper levels (Levels 3 and 4) 

It was evident that there was an element of significance in the difference between Level 1 and 

Level 4, even though this was in only 5 out of 11 questions (Qs 2, 4, 6, 7, and 8). The 
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significance levels for these differences were 0.05 for Qs 2 and 4, and 0.01 for Qs 6, 7 and 8. 

In one of these questions (Q6), Level I produced a higher proportion of Perry 'C's (87.15%) 

than Level 4 (75.92%), a lower proportion of Perry 'B's (9.6 % vs. 20.37%) and a lower 

proportion of Perry 'A's (1.77% vs. 3.77%). This means that we can be 99% sure that Levell 

was better than Level 4 in their belief of the benefit of working with fellow students. 

The number of questions in which Level 4 students were significantly better than Level 1 in 

their perceptions was therefore brought down to 4. This means we could be 99% sure that the 

Level 4 group was more advanced than Level 1 group in all the aspects relating to these 

questions. The Null Hypotheses that there would be no significant difference between Levell 

and Level 4 groups can therefore be rejected for these questions. These were issues relating to 

the students' authority to question their lecturers' words (Q2); the lecturer's role in as far as 

presentation of different views is concerned (Q4); the students' role in as far as their approach 

to learning is concerned - whether to memorise or look for patterns (Q7); and the nature of 

science, in as far as representation of the 'truth' is concerned (Q8). 

There were also 4 questions (Qs 5, 7, 8 & 9) in which there was a significant difference 

between Levelland Level 3 groups. In three of these questions (Qs 7, 8 & 9), Level 3 had 

higher Perry 'C' proportions and lower Perry 'B' sand 'A's than Levell (except in Q9, 

where Level 3 had a slightly higher proportion of Perry 'B's). The significance level for these 

differences was 0.01 for all the three questions. We can therefore be 99% sure that the 

differences between the distributions of these two groups did not arise by chance. We can 

therefore be 99% certain that more Level 3 students preferred looking for relationships among 

facts instead of memorising them, did not believe that scientific facts represent the 'absolute 

truth', and found short questions more restrictive than Levell students did. 

There was one question (Q5), however, in which Level 1 students had a significantly more 

advanced perspective than level 3 students. Level 1 students were more prepared to face 

challenges than Level 3 students, but we could only be 95% sure of this. This brought the 

questions in which Level 3 students were significantly more advanced than Level 1 students 

to three, a number lower than that in which Level 4 students were significantly more 

advanced than this group. 
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Even though the differences between Level 1 and these two groups were in different questions 

in some cases, the fact that they were, observed in nearly the same number of questions had 

some significance. These groups seemed to be not too different from each other, especially 

that the results of their comparison yielded only one question (QlO) where level 4 was more 

advanced than Level 3. This was actually the only question in which there was any 

significance detected in their differences. 

6.2.4.2 Comparison of Levels 3 and 4 with early and late Level 2 

Even though they might have appeared to be not particularly different in this respect, 

comparison of Levels 3 and 4 with early and late Level 2 did prove that level 4 was a little 

more advanced. It was observed that no significant difference was observed between Level 3 

and either of early or late Level 2. Level 4 however, differed significantly from early Level 2 

in two question (Qs 3 and 6); and from late Level 2 in four questions (Qs 1, 3, 6 and 10). In 

all of these instances, level 4 proved to be more advanced, in respect of the proportions of 

Perry 'A', 'B' and 'C' thinkers found in these groups. This observation also served to support 

the assumption that early Level 2 was that little bit more advanced than late Level 2. 

The finding that Level 4 was significantly more advanced than Level 3 disagrees with the 

estimate rank-order suggested in Section 6.2.3, in which Level 3 appeared to be more 

advanced than Level 4. However, it can be concluded that in most of the questions where 

Level 3 seemed to be more advanced, this was not statistically significant. This then agrees 

with the observation made in Section 6.2.3.2, where it was found that in most questions 

higher proportions of Level 3 students seemed to have 'weaker' agreements with Perry 'C' 

statements. In contrast to this, there was not much difference between the proportions of 

Level 4 students who agreed strongly with these statements and those who agreed with them 

less so. This, as stated in Section 6.2.3.2, might be an indication of more confidence in the 

part of Level 4 students, suggesting a higher level of intellectual maturity. 
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6.2.4.3 Comparison of Levell with early and late Level 2 

Comparisons between Level 1 and early and late Level 2 also served to support the 

assumption above. When Level 1 was compared with early Level 2, significant differences 

appeared in three questions (Qs 2, 6 and 7). In two of these questions (Qs 2 and 7) early Level 

2 was more advanced than Level 1, as it produced a higher Perry 'C' proportion, and lower 

Perry 'A' and 'B' proportions. In the comparison between late Level 2 and Level 1, there 

were four questions where significant differences were observed (Qs 3,4, 7 and 10). In two of 

these questions (Qs 4 and 7), late Level 2 was more advanced than Level 1. What this means 

is that there was only one instance where Level 1 was more advanced than early Level 2, 

whereas there were two such instances in the case of late Level 2. 

Though this might seem insignificant, considering that in total there were 11 questions, this 

observation is worth a mention. It should however, not be ignored that the comparison of the 

two levels yielded only one question where they were significantly different. This was in Q4 

in which early Level 2 was more advanced, judging from the Proportions of Peny 'C' and 'A' 

proportions in the two groups. So what can be said now is that, although the rankings in 6.1.3 

might have shown that early Level 2 was more advanced than late Level 2, it has now become 

apparent that these differences were not significant. 

6.2.4.4 Comparison of Level 3 'with early and late Level 2 

The most startling of observations was that there seemed not to be any significant difference 

between Level 3 and either of early or late Level 2 despite that in the rankings Level 3 

appeared to have the highest proportion of Perry 'C's and lowest proportions of 'A's and 'B' s 

in most cases. This could only mean that the level of advancement that seemed to have 

occuned between Levels 2 and 3 in general, had been very minimal. This finding, coupled 

with the fact that in general there were few instances where the differences between the 

groups were significant, showed that, as Perry suggested, the movement from one level to 

another is quite gradual. 
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It would also appear that the 'sophomore slump' that Grinnell (1987) mentioned is not just a 

myth, but reality, which needs to be addressed by lecturers and students alike. A look at 

students' free responses to Part 2 of the questionnaire might shed a light into this problem. 

6.2.5 Conclusion on the issue of general Perry 'e' thinking in opposition of Perry 'A' and 

'B' attitudes in connection with exams 

The fact that PelTY 'C' thinking was observed to be popular in all other aspects of students' 

learning except assessment issues brings us to think that Perry 'C' type of behaviour could 

possibly be an acknowledgement of what the students think they should be saying rather than 

the reality observed when they are faced with exams. This could mean that either the exams 

are out of step with what the students believe they should be, or they are harsh reality. 

6.3 Part Two of Questionnaire - Results and Discussion 

Results in Section 6.2 gave an idea as to how the perceptions of students in the different 

levels of undergraduate biology courses compared. In this Section, students' free responses to 

the second part of the questionnaire were used to try and shed a light on why the trends in 

Section 6.2 were observed. The statements in this part of the questionnaire were more or less 

similar to the ones in the first part. It was also hoped that the responses would help explain 

some of the peculiarities in Part 1 results, such as the 'slump' observed at late Level 2. 

The analysis of the results was carried at three different levels. The first part of the analysis 

dealt with the questions individually. A brief explanation was given as to how the 

categorisation was done, i.e. why the statements were seen to qualify as the different PelTY 

categories. The results were recorded in Appendixes 7a-f. The different student levels were 

then compared on the basis of proportions of such categories, for each individual question. In 

the second part of the analysis, the overall outlook of the results was considered. The 

questions were therefore looked at collectively, to identify any trends. In the third part, a chi

square statistic was applied to the raw frequencies to find out if the trends observed bore any 

statistical significance. The results were then compared with those from Section 6.2 to find 
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out if the results could have been reproducible, and to check if further peculiarities could have 

also been unearthed by the responses. 

6.3.1 Item-by-item analysis 

As can be observed from the volume of Appendixes 7a-f, Part 2 gave a wealth of information. 

The students' and staff's responses to Part 2 questions were categorised according to the 

Perry categories they qualified as. The proportions of responses under the different Perry 

categories were determined and the results are summarised in Table 6.5 on the next page. 

Statements from the Appendices were, however, extracted to illustrate findings. It should be 

noted that summing up the proportions of the categories for each question in Appendix 7 

would not necessarily give 100% as might be expected. It would in most cases give a value 

above this. This is due to the fact that in some cases, a single student would give an answer 

consisting of more than one statement, which would then be appropriately broken up. 

However, such cases were taken into consideration when Table 6.5 was drawn. This made 

sure, for instance, that one student giving three Perry 'c' statements was not counted as three 

Perry 'c' students. 

It also has to be noted that in some cases some students gave statements belonging to more 

than one Perry category in an answer to one question. In such cases both categories were 

recorded in the relevant Appendix, with the dominant category highlighted in bold. It was this 

dominant category that was then used in Table 6.5. 

In some cases, the students gave responses that clearly indicated that they had misconstrued 

the questions. This was also indicated in both the Appendixes and Table 6.5. Possible reasons 

why such questions could have been misconstrued are discussed under the treatment of each 

question. In some cases, the students would just agree or disagree with a statement and not 

justify their decision. Such responses were then categorised accordingly, depending on 

whether the statement was Perry 'A' or 'C'. These proportions are shown in Italics in Table 

6.5. 
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TABLE 6.5: Proportions of Students in the Different Level s at GU giving Statements Falling Under the 
-. _. _ ... ~ _ .. 

--··-o~· ._- - ~ ... -

OTHER 
LEVEL POSITION 'A' POSITION 'B' POSITION 'C' CATEGORIES 

Ql 
Ll 19.50 + 3.69 = 23.19 17.28 + 0.00 = 17.28 58.05 + 0.30 = 58.35 1.18 (Q misconstrued) i 

L2e 9.18 + 4.59 = l3.77 22.96 + 4.08 = 27.04 55.10 + 4.08 = 59.18 
L21 12.96 + 5.56 = 18.52 31.48 + 3.70 = 35.18 44.44 + 0.00 = 44.44 1.85 (Q misconstrued) 
L3 7.89 + 2.63 = 10.52 52.63 + 0.00 = 52.63 34.21 + 0.00= 34.21 2.63 (Q misconstrued) 
L4 1.85 + 1.85 = 3.70 20.37 + 1.85 = 22.22 68.52 + 5.55= 74.07 

Staff 0.00 + 5.00 = 5.00 26.67 + 1.67 = 28.33 65.00 + 1.67 = 66.67 I 

i 

Q2 
L1 9.60 + 1.33 = 10.93 10.64 + 3.25 = 13.89 59.68 + 4.87 = 64.55 10.64 (Q misconstrued) 
L2e 7.65 + 0.51 = 8.16 15.82 = 2.55 = 18.57 67.35 + 6.12 = 73.47 
L21 5.56 + 0.00 = 5.56 20.37 + 3.70 = 24.07 66.67 + 3.70 = 70.37 

• 

L3 10.53 + 7.89 = 18.42 10.53 + 0.00 = 10.53 71.05 + 0.00 = 71.05 
L4 7.41 + 0.00 = 7.41 12.96 + 0.00 = 12.96 74.07 + 5.56 = 79.63 

Staff 5.00 + 1.67 = 6.67 20.00 + 0.00 = 20.00 71.66 + 1.67 = 73.33 

Q3 
L1 2.36 + 0.44 = 2.80 7.24 + 2.81= 10.05 80.80 + 5.32 = 86.12 1.03 (Q misconstrued) . 
L2e 1.02 + 0.00 = 1.02 3.06 + 3.06 = 6.12 78.06 + 13.76 = 90.82 2.04 (Q misconstrued) 
L21 3.70 + 0.00 = 3.70 7.41 + 3.70 = 11.11 75.93 + 9.26 = 85.19 
L3 2.63 + 0.00 = 2.63 7.89 + 0.00 = 7.89 78.95 + 10.52 = 89.47 
L4 0.00 1.85 + 0.00 = 1.85 87.04 + 7.41 = 94.45 3.70 (Q misconstrued) 

Staff 3.33 + 0.00 = 3.33 18.33 + 3.33 = 21.66 31.66 + 1.67 = 33.33 40(Q misconst.)11.67(?) 

Q4 
L1 6.94 + 0.59 = 7.53 13.44 + 2.66 = 16.10 69.57 + 6.65 = 76.22 0.15 (Q misconstrued) 
L2e 2.55 + 0.51 = 3.06 23.47 + 5.61 = 29.08 53.57 + 13.78 = 67.35 0.51 (Q misconstrued) 
L21 3.70 + 3.70 = 7.40 42.59 + 3.70 = 46.29 40.74 + 5.56 + 46.30 
L3 7.89 + 0.00 = 7.89 18.42 + 5.26 = 23.68 55.26 + 13.16 = 68.42 
L4 3.71 + 0.00 = 3.71 16.66 + 1.85 = 18.51 66.67 + 9.26 = 75.93 1.85 (Q misconstrued) 

Staff 0.00 + 3.33 = 3.33 11.67 + 0.00 = 11.67 81.67 + 3.33 = 85.00 

Q5 
L1 6.65 + 3.54 = 10.19 37.22 + 3.40 = 40.62 38.40 + 3.54 = 41.94 7.24 (Q misconstrued) 
L2e 7.14 + 5.10 = 12.24 36.73 + 9.18 = 45.91 28.57 + 6.12 = 34.69 7.14 (Q misconstrued) 
L21 5.56 + 7.41 = 12.96 48.15 + 5.56 = 53.70 24.07 + 3.70 = 27.78 5.56 (Q misconstrued) 
L3 2.63 + 7.89 = 10.52 47.37 + 2.63 = 50.00 31.58 + 0.00 = 31.58 7.89 (Q misconstrued) 
L4 0.00 + 7.41 = 7.41 20.37 + 1.85 = 22.22 59.25 + 1.85 = 61.11 9.26 (Q misconstrued) 

Staff 10.00 + 1.67 = 11.67 6.67 + 8.33 = 15.00 61.67 + 3.33 = 65.00 8.33 (?) 

Q6 
L1 3.84 + 1.03 = 4.87 11.67 + 5.32 = 16.99 36.34 + 4.58 = 40.92 37.22 (either A or C) 

L2e 16.84 + 11.22 = 28.06 34.18 + 7.65 = 41.84 24.49 + 5.10 = 29.59 0.51 (?) 
L21 11.11 +3.70= 14.81 48.15 + 7.41 = 55.56 20.37 + 7.41 = 27.78 1.85 (?) 
L3 15.79 + 5.26 = 21.05 31.58 + 0.00 = 31.58 39.47 + 7.89 = 47.37 
L4 20.37 + 7.41 = 27.78 25.93 + 5.56 = 31.48 35.18 + 5.56 = 40.74 

Staff Not for categorisation into Perry positions, but for giving info. about usual practice. 

127 



The numbers in bold are the highest proportions of Perry 'A' and 'B', and the lowest 

proportions of Perry 'c' in each question. Their significance will be discussed later. 

As already stated, the discussion of each question requires reference to both Appendix 7 and 

Table 6.5 above. Before any discussion on the distributions of Perry 'A', 'B', and 'c' 
statements is done, cases where the questions were seen to have been misconstrued are looked 

at. 

Question 1 

Students should be able to get a good grade by just absorbing the information they get from lectures and 

giving it back in tests and exams. 

Misinterpretation of Question 1 

Fortunately very low proportions of students misconstrued this question (see Table 6.5). The 

following statements bear evidence to this misinterpretation: 

• It would be boring, labs make it more interesting . 

• Do not need lectures only, practical work necessary to do as well. 

The students seemed not to conceive that the question intended to ask how much independent 

work they thought was necessary. They appeared to have thought that the statement referred 

only to classroom interaction, and not other forms of interactions with their instructors. On the 

other hand, one could argue that these students could genuinely not perceive that they were 

expected to work any further than what they did with instructors. As a result, they would only 

imagine that if exams and tests were not based solely on lectures, the other possibilities would 

be labs, and by no means work done independently. 

Brief discussion of the general outlook of distributions 

A browse through Appendix 7a shows that all the three main Perry categories, 'A', 'B', and 

'C', are represented at each level. A look at the proportions of the categories would therefore 

give an idea as to which level was more 'advanced' than the others in as far as this aspect is 
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concerned. The Perry 'C' category seemed to be the most dominant category at all levels, 

except Level 3, where Perry 'B' dominated. This inadvertently shows that all the groups did 

not believe in being rewarded for regurgitation without own input, a finding already made in 

Section 6.2. 

Before the actual rankings are looked at, reasons for categorisation of the statements are first 

offered. 

Perry 'A' statements in Question 1 

From appendix 7a, it can be seen that statements were categorised as Perry 'A' because the 

students: 

• regarded absorption of lecture material as diligence and therefore felt it deserved rewarding 

• felt lecturers' were there to hand over exam material to them, as it was their job. 

• regarded regurgitation as evidence of 'understanding' what lecturers taught 

• thought regurgitation showed 'knowing' one's stuff 

• thought that this was just the way things should be 

It was observed that this position was the least represented at all levels, except Level 1 (See 

Table 6.5). All the proportions, including that at Levell, were lower than 25% though. This 

was a rather positive observation in that it showed that as the students progress through their 

courses, they recognise the need to be more independent from their lecturers. For the Levell 

students to want to be more dependent on lecturers is not a surprise as they are as yet still 

learning to wean themselves off instructors. There were some statements however, made, 

mostly by Level 1 students, that alluded to the fact that students might have had been 

encouraged to be over-dependent on lecturers to pass their exams. These statements were 

marked in triple-asterisks (***) in Appendix 7a. Such statements included the following: 

• All or most of what one needs for exams and tests is said in lectures, this is what the system asks for, 

therefore one has to oblige. 

• Usually, not so much is required to pass, the basics are enough. 

• Exams are fact-based and in Multiple-choice format. 

• Biology tests memory. 
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Even though one could take comfort in the fact that relatively low proportions of students at 

Level 1 said these statements, it is still a worry that, if true, this is practised at university 

level. One would hope that students are encouraged, as early as possible, to take responsibility 

for their learning. It is quite evident that students read the exam format as indicating what is 

expected of them, and would therefore not be bothered to do any more than they think is 

necessary for them. Even though this could probably not have much significance, it leads one 

to think of the observation made in Q9 of Part 1, which dealt with exam format, where 

students and staff seemed not too sure of which format was best for assessment. 

It was also observed that there were very low Perry 'A' statements at Level 3 and Level 4. 

The rank-order of increasing Perry 'A' proportions is shown below: 

Level 4(3.70%) < LeveI3(l0.52%) < early Level 2 (13.77%) < late Level 2 (18.52%) < Levell (23.l9%) 

This could either mean that the students at Levels 3 and 4 were mature enough to want to 

have more input in their own studies, or that the exam system might have been different from 

that used at the lower levels. The rank-order also shows that the late Level 2 group was less 

'advanced' than the early Level 2 group as it registered a higher proportion of Perry 'A' 

thinkers. This supports the observation made in Part 1. 

Perry 'B' statements in Question 1 

More Perry 'B' statements were recorded than Perry 'A's, especially for Level 3. Though this 

might have indicated that the students were above the Perry 'A' category, these results were a 

worry because they indicated that the students were not quite sure if relying heavily on 

lecturers to pass exams was good or bad. Some of the reasons why the statements were 

categorised as Perry 'B' are given below. From the statements, it was apparent that the 

students thought: 

• they had to be given clear indications of what to read so that they could read if they wanted to pass. 

• there was too much work to be covered in little time. 

• biology was too diverse for them to know where to look and what to look for 

• further reading might be difficult because it is hard to get hold of books in the library. 

• examining on material not taught would be unfair. 
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These reasons give an impression that the students have not yet assumed full independence 

and still want to rely on the lectures for information. It is apparent that the students do not yet 

know the 'right process' for looking for information on their own. The students seem to be 

unable to select relevant information properly on their own. As a result, they end up feeling 

either that there is too much information to cope with in little time, too much information 'out 

there' to know where to start and what to look for, or that the relevant literature is simply not 

available. These are typical Perry 'B' types of thoughts, that seem to echo a sense of despair. 

As Perry states, it is also normal for Perry 'B' thinkers to be most concerned about fairness in 

assessments. For students to move from Perry 'A' to Perry 'C' thinking, it is inevitable that 

they pass through this Perry 'B' phase. 

Once again, one could argue that some of the students might have been 'forced' into Perry 'B' 

type of thinking by the way things are done. The statements below serve to illustrate this 

assumption: 

• Though some questions might require reading or lectures are just the skeleton for study, lecture material is 

usually enough to guarantee success . 

• Required information is covered in lectures, learning is difficult as it is, so no need to bother with 

unnecessary bits. 

Obviously if students discover that they are presented with everything they need for exams, 

they are not going to push themselves any further. This kind of system can be said to lack in 

offering the necessary challenges that are essential for promoting intellectual growth in 

students. Perry 'B' students are happy to live without challenges, even though they might 

know they need to do their own work. 

The rank-order for Perry 'B' proportion for this question was as follows: 

Level 1(17.28%) < Level 4 (22.22%) < early Level 2(27.04) < late Level 2(35.18%) < Level 3 (52.63%) 

It was no surprise that Levell came out with the lowest proportion of Perry 'B' s. This could 

be attributed to the tendency for 'less mature' students to be quite confident of the choices 

they make. What came out as a surprise though was the finding that Level 3 students were the 
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most unsure of how much input they have to have in their learning. This was mostly 

surprising in that this trend was not detected in a similar question (Ql) in Part 1. The only 

question in Part 1 that had a slight indication of dominance of Perry 'B' s in Level 3 was Q5. 

In this question, the students seemed to be unsure of how much challenge the lecturers should 

introduce in class. It would appear that the one thing that these two questions have in common 

is the 'challenge' issue. 

One could think that the reason why the Level 3 students were not happy about challenges 

could have something to do with the fact that they had experienced a lot of it in their studies. 

As such, they would prefer not to have too much of it, just for the sake of making life easier 

for them. However, one would probably then expect the Level 4 students, with the most 

experience, to be worse than the Level 3 students, which was not the case. On the other hand, 

one could argue that the Level 4 students had come to value the challenges more with 

practice. 

The results in Appendix 7a were further scrutinised to try and find answers to this puzzle. 

There seemed to be an obvious trend in the results. Level 3 Perry 'B' proportions seemed to 

be higher mostly in statements to the effect that passing should be possible with lecture 

material, whereas one would need to do more work to excel. The statements below serve to 

illustrate this: 

• Lecturers should provide all knowledge necessary for passing. Excelling should be up to the student ( Perry 

'B'). 

• They should pass easily, but excelling needs more (Perry 'B/C'). 

• Although some extra reading is required, the majority of the information should come from lectures so that 

those who do extra get 'A's while those who do lectures only get 'B's (Perry 'll/C') 

• Exams are based on lectures, so passing possible, but excelling could be ensured by further work, 

understanding, application, etc. (Perry 'll/C') 

This seemed to indicate that, indeed, the students knew that they had to do more work to pass 

excellently, but seemed not to have the impetus or motivation to want to do so. This could be 

due to the reason given above, that these students are still struggling to find their place in the 

highly challenging university atmosphere. On the other hand, one could argue that the 
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students might have been disillusioned by the lack of challenges, as the last statements seems 

to indicate. 

The rank-order once again shows that the late Level 2 students were not better than the early 

Level group. There seemed to be an element of certainty in this trend. However, the statistical 

treatment would help clarify the extent of this difference. 

Perry 'C' statements in Question 1 

There were, as already indicated, more Perry 'C' statements at each level than the other 

categories, except for Level 3. This prevalence gave the impression that the spirit of 

independent work had been instilled in most of the students. This gives hope as one could 

think that it would be easier for Perry 'C' thinking to propagate within each level as students 

interact with each other. 

The proportions of Perry 'C' were lower than 50% for late Level 2 and Level 3. This indicates 

that these levels found it hard to embrace Perry 'C' thinking. One wonders why this was the 

case. One could speculate that they might have had been disillusioned by experience, as 

discussed before. Whether this was the case cannot be ascertained absolutely without talking 

to the students themselves. An attempt at this was made through discussions with some 

students, and the outcomes will be discussed later. 

The Perry 'C' statements in Appendix 7a were thoroughly studied. It was observed that the 

most popular statement was: 

• Further independent research/study is needed to broaden one's knowledge beyond lectures and improve 

understanding. 

Only Level 3 registered a very low percentage of students giving this kind of statement. One 

could then be led to believe that Level 3 students were not too keen to do independent 

research, as compared to the others. These students might possibly have had high workloads. 

This, however, was not possible to confirm since the students did not give this as one of the 

reasons why they agreed with the statement in the question. 
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The next popular Perry 'C' statement was: 

• Understanding, interpretation, critical analysis, application, problem-solving skills, etc. have to be 

demonstrated. 

This indicated that students from all the four levels valued application of intellectual skills. 

This statement was the most popular at Level 3, though the proportion of students who wrote it 

was less than 10%. This issue was worth looking into further, and a closer look revealed that 

there were two other statements with reference to intellectual skills where Level 3 recorded the 

highest proportion compared to other levels. These statements were: 

• Exams are based on lectures, so passing is possible, but excelling could be ensured by further work, 

understanding, application, etc. 

• Giving back information doesn't show understanding or intelligence. 

The first of the above statements implies that though further work was appreciated for its 

contribution in the development of intellectual skills, it was not necessary to ensure a pass. As 

a result, one can be led to believe that the Level 3 students appreciated intellectual skills, but 

were not too keen on doing further work on their own. Another finding served to support this. 

It was observed that a lower percentage of these students agreed with the following statement, 

compared to other groups: 

• Lecturers should, and only do give skeletal information in class, students need to beef it up. 

In addition, though they seemed to appreciate development and exhibition of intellectual skills, 

none of them wrote the following statement, which other groups did: 

• Students should provide their own views and opinions, independent thought and conclusions, to show 

understanding. 

These findings could only serve to cOlToborate further the assumption that Level 3 students 

were only aware of their responsibilities and appreciated the need to develop intellectual skills, 

but did not seem to have the capacity or willingness to engage in independent work. The 

appearance of Level 3 at the top of the rank-orders in Section 6.2 could therefore be seen to 
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have been a result of these students merely stating what they thought was expected of them in 

most cases, rather than what they really thought. 

Exposure of transitional stages 

As expected, this part of the questionnaire did expose evidence that some students were in 

transitional stages between the Perry categories. Examples are given below, together with the 

explanations: 

• Exam questions refer to lecture material but might be tricky, so understanding of lecture material is crucial. 

In this example, the emphasis on 'lecture material' gives an impression that the student is 

either not willing to look beyond the lecture, or is unaware that they have to do so., rendering 

them a Perry 'A' type of thinker. At the same time, reference to the 'questions being tricky' 

gives the impression that the student believes the lecturers are trying to present the questions 

in a confusing manner, which is the last thing either a Perry 'A' or 'B' thinker wants. Since 

the students seem to be aware that they need not only absorb information but also understand 

it, they can be said to be beyond Perry 'A'. However, since the understanding is reserved for 

lecture material and not more, it could be assumed they are not yet at Perry 'C' level. This 

therefore places the students between Perry' A' and 'B'. The Perry 'A' thinking seems to be 

more dominant than Perry 'B'. 

Another example follows: 

• Students need to do further reading and add this to their answers, but this would be limited because there is 

too much to do. 

In this case, the fact that further reading is appreciated indicates that the student has an 

element of Perry 'C' thinking. However, this is immediately countered by a Perry 'B' retort, 

that not much would be done as there is far too much to do. Though this places the student 

between Perry 'B' and 'C', Perry 'B' is taken to be the most dominant as it appears the 

student is not prepared to take up much independent work. 
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As far as this question is concerned, it can be concluded that, in general, the students had more 

of a Perry 'C' type of thinking than PelTY 'A' or 'B'. 

Question 2 

Students could improve their learning if they worked more with their fellow students and not just confine 

themselves to lecture notes: 

While the first question was aimed at finding out how independent the students were prepared 

to be, this question was directed more into finding out how much they valued working with 

others as opposed to working in isolation. 

Misinterpretation of Question 2 

It was observed that a number of Level 1 students were thrown off-course. The way the 

question was phrased might have caused this. The inclusion of the clause' ... and not just 

confine themselves to lecture notes', might have led the students to believe that absolute 

independence from lecturers, and/or perhaps cancellation of lectures was being advocated. The 

following statements from Appendix 7b show this: 

• If the question means that lectures are not necessary, then I disagree, because they are vital in providing 

knowledge, structure and idea of exam content. 

• No matter how good you are, there are still questions you can ask the lecturer. 

• Though working with other students is good, too much freedom is not necessary. 

• Deadlines and assessment remove the fun in learning, therefore freedom is good. 

• This gives them the opportunity to work on what appeals to them, but this would mean no proper classes. 

It was found that over 10% (10.64% to be precise), fell for this distraction in the question. 

However, this finding was useful in the sense that the need to re-phrase the question for future 

purposes was recognised. It was decided that in the final questionnaire this question would be 

changed to: 

• Students could improve their learning if they worked more with their fellow students. 
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This would hopefully carry the main essence of the question without any distractions. 

Fortunately, most of the students did get the meaning of the question, and their responses were 

enough to get the general feeling of what they thought about working with their peers. 

Brief discussion of the general trends in the distributions of Perry Categories in Question 2 

As in the previous question, Perry 'C' thinking was predominant, and this time, at all levels. 

Of the three categories Perry 'A' thinking was the least popular, except at Level 3, where it 

was observed to be more dominant than Perry 'B' thinking. Though the Level 3 Perry 'A' 

proportion was highest at 18.42%, it was still lower than the critical 25% value established in 

Part 1. 

It was important to try to understand why Level 3 might have dominated the Perry 'A' 

category. A further look at Table 6.5 revealed that this level registered highest proportions 

where the students just disagreed with the statement without justifying their decisions. This 

meant one could not even guess why they disagreed. However, the Perry' A' statements given 

by this group all seemed to have something to do with what they might have experienced. The 

students could have been discouraged by what might have transpired in the past, as the 

statements below, especially the first one, seem to indicate: 

• I don't think any of the group projects we did helped with studying. 

• When students work/talk with others, there can be too much debate that can cloud the issue. 

• Some students cannot be relied upon. 

• Some students work better alone. 

Perry 'A' statements in Question 2 

In general, the proportions of students giving the different Perry 'A' statements were very low. 

This means that there was not anyone statement in particular that could be said to show what 

might have influenced the students into not liking group-work. However, it did appear that 

most of the statements made reference to potential failure due to lack of discipline in students. 

Examples are given below: 

• Not all students participate willingly in groups. 
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• Generally students are lazy and need coercion to work, they would not do much work under these 

circumstances. 

• This requires too much discipline. 

• Some students cannot be relied upon. 

• Students are so loud it is impossible to work with them. 

• Group-work is not ideal as not everyone pulls his/her weight. 

• Working together does not necessarily mean students work any harder, in fact, they might end up doing 

nothing. 

What these statements might be seen to show is that these students had not had the opportunity 

to be engaged in productive group-work scenarios. Since at the end of the day they are being 

trained to join a society where they would be expected to work with others, it is unfortunate 

that they had not learnt the skills of working together, dealing with distractions and motivating 

themselves and each other. These students need not only be trained in their own self-discipline, 

they also need to be trained in achieving effective self-discipline within their groups. The issue 

of self-discipline in well covered in literature. Here are a few ways by which some writers 

define and describe it: 

• Self-discipline is the training of oneself to control one's habits, actions and desires, in other words self

control. Self-discipline is the quality that makes resist the urge to do wrong for self-benefits, control your 

laziness, suppress your emotions, etc. Self-discipline is to be able to sit down and revise your work rather 

than watch television. (http://home3.pacific.net.sg/-revere/quaities.html) 

• Discipline is a protective force in our lives. Through developing self-discipline we are able to take charge of 

our lives as opposed to being led astray by uncontrollable drives and emotions. Self-discipline can become as 

automatic as getting up at a certain time to get to school or to work, doing the laundry on a regular schedule, 

getting meals ready on time, or setting aside a certain time for doing homework .. .If we don't develop these 

habits to help meet our obligations, there can be negative consequences. 

(http://pages. hotbot.com/edu/orlandilnov .html) 

What these writings show is that self-discipline does not only help us keep our lives at 

equilibrium, but it also helps us achieve our goals. For many people self-discipline is a very 

hard thing to achieve, but all it needs is patience. Without effective self-discipline within the 

team or group, poor norms and behaviours not only arise, but flourish 

(www.bizcenter.com/effective.htm). 
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There were other students who seemed to have been more worried about the type of content 

that might come out of group discussions. For these students, it was quite clear that they did 

not trust their own and their fellows' knowledge. The statements below serve to illustrate this: 

• Students can mislead and confuse each other as they might not have the right knowledge. 

• Unsupervised study could lead to misconceptions. 

• Lecturers are the first people you look to for information. 

• Students might not be able to collect all the correct information. 

• It is more beneficial to have someone who knows a lot about the subject to inform you about correct 

information. 

The statements also have an implication that lecturers are highly trusted as 'fountains of 

knowledge', a typical Perry' A' characteristic. Lecturers might be seen as such because of the 

way the education system works. If the students notice that the exam system always asks them 

to give what are already determined 'right answers' they would automatically not want to have 

to do with anything that might prove detrimental to their pursuit of these answers. In the 

statements above, other students are seen as these potential barriers. Multiple-choice tests for 

instance, though often criticised, continue to be used world-wide. They continue to be used 

mainly for the purpose of convenience, as they are faster and easier to mark. What they do in 

essence is to mislead the students. This is what one writer on the Web says about them: 

· .. The convenience of the multiple-choice tests (and other tests which have simple right answers) is 

incontrovertible. But these tests perpetuate the myth that is the crux of what is wrong with today's education 

system: The Myth of the Right Answer. In a multiple-choice test, there is a right answer. This is rarely true in 

life, however. In real life, there are nearly right answers, answers that are missing a step, and most important, 

situations in which there is no right answer at all. .. (http://movietone.ils.nwu.edu/-e for e/nodes/NODE-66-

pg.html) 

The last two of the students' statements above agree with the idea of the Right Answer System. 

The writer above continues by stating that: 

... The Right Answer System insists that there is a single correct answer to every question. Students do not 

have any control over what the Right Answer is. Answers are doled out by the 

teacher. .. (http://movietone.ils.nwu.edu/-e for e/nodes/NODE-66pg.html) 
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The search for 'correct' knowledge might have had something to do with some students' 

worries about the dynamics of group work. The following statements show that these students 

seemed to have the idea that there was a certain line of thought to be followed, which could be 

easily lost in discussions: 

• Students easily go off-track during discussions. 

• When students work/talk with others, there can be too much debate that can cloud the issue. 

• Discussions can be difficult, as students might have had communication problems. 

The Perry 'A' ranking of proportions was as follows (see Table 6.5): 

Q2 Part 2: Late Level 2 (5.56%) < Level 4 (7.41 %) < Early Level 2 (8.16%) < Level 1(10.93%) < Level 3 (18.42%) 

It was interesting to observe that the late Level 2 group had the lowest Perry 'A' proportion, a 

very positive observation since this level seemed to be the least developed according to Part 1 

results. However this was countered by the observation that this group had the highest Perry 

'B' proportion: 

Q2 Part 2: Level 3 (10.53%) < Level 4 (12.96%) <Levell (l3.89%) <Early Level 2 (18.57%) <Late Level 2 (24.07%) 

One would have expected the rank-order to be somewhat similar to those in Question 6 of Part 

1, which also dealt with students working together. 

Perry 'A': (Q6 Paltl: Levell (1.77%) < Level 3 (2.63%) < Level 4 (3.7%) < Early Level 2 (4.59%) < Late Level 2 (5.55%) 

Perry 'B': (Q6 Part 1: Late Level 2 (5.56%) < Ll (9.6%) < Level 3 (13.16%) < Level 4 (20.37%) < Early Level 2 (21.94%) 

This was not the case, however. The proportions of either Perry 'A' or 'B' were different for 

each level. This was attributed to the fact that the two parts of the questionnaire could not 

possibly have had the same level of sensitivity in detecting the students' perceptions due to 

their different formats. A look at the above rank-orders, for both questions 2 and 6, would 

reveal that late Level 2 completely switched positions, in each of the Perry 'A' and 'B' rank

orders. This observation made it obvious that there was a difference in what the two questions 

measured. To give a reminder of the phraseology of the questions, both questions are repeated 

below: 
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Q2 Part 1: Students could improve their learning if they worked more with their fellow students and not just confine 

themselves to lecture notes. 

Q6 Part 1: It is good to work with students because, by listening to their points of view, I can evaluate my own. I I prefer not to 

work with other students because then I stand less chance of picking up wrong ideas. 

The late Level 2 students registered the lowest proportion of Perry 'A's in Q2 Part 2, and the 

highest in Q6 Part 1. This means that this group had the highest proportion of students having 

very little trust in their peers' knowledge, while at the same time they had the lowest 

proportion of students who thought working with others would have no value in improving 

one's learning. This could imply that the students were simply not comfortable with working 

with their peers for reasons beyond lack of trust in their knowledge. The switch observed for 

Perry 'B' proportions in the rank-orders corroborated this. This level registered the highest 

proportion of Perry 'B' s for Q2 Part 2 and the lowest for Q6 Part 1. This can be taken to imply 

that these students were more unsure of the benefits of working together as far as improvement 

of learning is concerned, than they were about the reliability of their peers' knowledge. 

Perry 'B' statements in Question 2 

Dealing with Perry 'A' thinkers would not be much of a problem if they were to be exposed to 

situations that could show them the benefits that could come out of group work. Trying to 

influence positively some of the Perry 'B' thinkers who might already have been disgruntled 

by their experiences at attempting to embrace the multiplicity faced when working with others 

could be a little more difficult. Some of these students seemed to see benefiting from group 

work as something that could not possibly happen in reality. It would be harder, therefore, to 

deal with this kind of cynicism. Such thoughts came out in statements like: 

• It is up to the student to make this choice, but it would not work in reality. 

• Theoretically this is a good thing to do, but it would not work in reality. 

• Ideally this is helpful, but it is impossible to do. 

Some of the Perry 'B' statements however seemed to acknowledge the importance of working 

together, though they saw many problems that could result in its failure: 

• Though this could help students discuss ideas and problems, it could be time consuming. 
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• Although discussions are important, if they are on the wrong track and don't know the answer within the 

group, it's easier to get misled. 

• People study in different ways, but working with others could still help in developing others' skills. 

Most of the statements that qualified as Perry 'B' carried in them an element of Perry 'C' 

thinking, since they acknowledged the benefits of working together. These statements were as 

such given a Perry 'B/C' identity in Appendix 7b. There were quite a number of these 

statements, which showed that the students did have a potential for accepting group work as a 

very beneficial means to their learning. This also meant that one could foresee a situation 

where the dominant Perry 'C' thinking could spread throughout the student groups as students 

do influence each other a lot. 

Perry 'e' statements in Question 2 

The most popular Perry 'C' statement was: 

• Discussions improve understanding and knowledge attainment by sharing of knowledge, ideas, opinions, 

views, etc. not availed by lecturers. 

More than just showing that the students appreciated working together, this showed that they 

generally saw each other as legitimate information sources. This would tend to support the 

assumption made in the discussion of the positioning of late Level 2 in the Perry 'A' and 'B' 

rank-orders. This seems to further proof that most of these students had faith in their peers, but 

might not have been too keen on working together for other reasons. One of the possible 

reasons, as already discussed, learnt from experience, is that some students did not put in the 

necessary effort. Another reason could have been lack of time caused by rather busy schedules. 

The Perry 'C' rank-order was also looked at: 

Level 4(79.63%) > Early Level 2(73.47%) > Level 3(71.05%) > Late Level 2(70.37%) > Level 1(64.55%) 

The fact that late Level 2 produced a lower proportion of Perry 'C' statements than early Level 

2 was noted. 
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Question 3 

o Learning by seeing connections between ideas is more effective than absorbing isolated facts. 

Misinterpretation of Question 3 

This was a fairly straightforward statement that one would expect to make sense to almost 

everyone one at university level. There were some students however, who seemed to have had 

misconstrued this question. The following statements emerged: 

o What one sees or hears sticks better in the mind than hearsay. 

o Lectures involving seeing things, e.g. slide shows, are more interesting . 

• Having done something in practice makes it easier to work on. 

o Labs are good because one gets to see things for themselves. 

The distracter appeared to have been the word 'seeing' in the statement. Though very low 

proportions of students were misled in this question, it was necessary to consider re-phrasing 

the question for future use. It was hoped that the question suggested below would be a suitable 

replacement: 

o One would learn better by finding out how ideas connect together than by trying to learn them separately. 

General feel of the results 

Though some students might have misconstrued the question, the majority of the students gave 

a wealth of statements that were analysed. The highest proportions of Perry 'C' and the lowest 

of both Perry 'A' and 'B' statements were recorded here than in any other question. This 

meant that the question stated something with which most of the students, in all these levels, 

agreed. The results were similar to those for Q7 of Part 1, which had the following opposing 

statements: 

o All one has to do in biology is to memorise things. versus 

o Instead of memorising things it is interesting to look for patterns and relationships among facts. 
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Table 6.Ig (Section 6.2) and Table 6.5 (Section 6.3) show that Q7 Part 1 registered higher 

Perry 'A' proportions than Q3 Part 2 (LI: 16.4% vs. 2.80%; L2e: 3.06% vs. 1.02%; L21: 

7.41 % vs. 5.56%), except for Levels 3 and 4. At these levels, no Perry 'A' statements were 

registered for Q7 Part 1. The same situation was observed for Perry 'B', with the exception of 

Level 3 only. It would make sense for the lower levels to be more in agreement with 

memorisation, because of the type of exams they might have been made to sit (multiple

choice), as this statement from QI Part 2 revealed: 

• Many exams are based on memorisation, so one has to do it. 

The lower percentages of Perry 'A' statements for Q3 Part 2 compared to Q7 Part 1 could have 

had something to do with the way the question was phrased, and what the students might have 

thought it meant. The former asked the students whether they practised memorisation in 

learning biology, while the latter questioned whether this practice would be effective if 

employed. If the exams were indeed in multiple-choice format, it then makes sense that a 

higher percentage of students would have stated that all they had to do in biology was to 

memorise things. Lower percentages would agree to this method being effective, if they did 

not see much benefit in it. 

Even though the Perry 'A' and 'B' proportions for Q3 were so low that the rankings would 

seem too trivial to mention, the fact that late Level 2 had the highest for both was worth 

mentioning. The Perry 'B' proportions were also seen to be higher than Perry' A' proportions 

at all levels. 

Perry 'B' statements in Question 3 

The most popular Perry 'B' statements, according to Appendix 7 c, were those alluding to the 

benefit of using both methods, as the following statements seem to imply: 

• Both methods are equally effective, depends on topic or assessment format. 

• One need to employ both methods. 

• Connections are good, but one needs to know the facts before connecting ideas. 

• Memorising isolated facts is fine, but one has to know what they mean by making connections. 
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The fact that some students make reference to assessment format is crucial evidence to the 

effect that students read the assessment format as spelling out what they should be doing in 

their learning. The last two statements also represented cases where the students felt that both 

methods were necessary, but felt that one took precedence over the other, as it was a 

prerequisite to the implementation of the other. 

Perry 'C' statements in Question 3 

Amongst the many different types of PelTY 'C' statements given the most popular was: 

• It is easier to remember, and not easy to forget ideas that are logically connected since there are less things 

to remember. 

This was a fairly obvious statement from the information processing point of view. Many 

students might have picked this up from experience or through psychological studies. The 

other common statements were: 

• Logical connections between ideas ensure and demonstrate more effective understanding. Learning and 

knowledge attainment than simple memorisation. 

• One can easily get confused when memorising, while understanding makes learning easier and better. 

• One can be able to build the entire picture and relate things to one another, or relate things that are known to 

those unknown. 

• Connecting ideas makes learning much more interesting, while isolated facts are boring. 

While these statements might have appeared as common sense, they actually carry a 

psychological perspective to them. The important issue here, however, is that most students 

were aware of the benefits of linking information, and so all they needed to be asked was to 

apply themselves in tasks demanding this operation. Giving them Multiple-choice questions 

does not quite present this opportunity, and as such deprives them of the necessary challenges 

they seem ready to meet. 

It was observed that the levels that have shown signs of being more advanced so far (Levels 4, 

3 and early Level 2), seemed to be more prepared to take up tasks requiring the application of 
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advanced intellectual skills than the less advanced late Level 2 and Level 1 groups. The 

statement below, with its accompanying rank-order, proved this: 

• Making connections allows demonstration of creative thinking, critical analysis, interpretation, reasoning, 

application, etc. 

Level 3 (7.89%) > Level 4 (7.41 %) > early Level 2 (4.08%) > Levell (2.52%) > late Level 2 (1.85%) 

The 'sophomore slump' was once again, detected. 

Question 4 

• Lecturers are not there to give students all the information they need, they are there to guide them in their 

learning. 

General outlook of Question 4 results 

It has already been established that the students at all four levels generally had predominantly 

Perry 'C' thinking in relation to the extent to which they would like to depend on their 

lectures, meaning, they prefer not to be too dependent on the lecturers. This was therefore the 

expected outcome in this question, and it was observed. Perry 'C' proportions came out higher 

than either of Perry 'A' or Perry 'B' ones. 

Misinterpretation of Question 4 

As with all the other questions, there were some students who seemed to have misconstrued 

the question. Their statements were as follows: 

• This is tlUe, lecturers are the only people to guide students. 

• If a student approaches a lecturer and asks specifically for certain information, it would be lUde for the 

lecturer to refuse. 

• Students can choose what subjects they are interested in to explore then further. 

• Students need the lecture notes, once you have lecture notes, they can expand on them. 
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While the statements might sound sensible at first glance, they are not particularly in line with 

the theme of the question. For the first two statements, it was almost impossible to determine 

what might have made the students think about these statements. When one pays closer 

attention though, the meaning of the statements can almost be 'felt'. In both cases, it sounds as 

if the students might have felt that they were not getting enough of the guidance they felt they 

deserved. In the first statement, this might have even made the student overlook the first part 

of the question, which carried its whole essence. The second statement appeared to have come 

from a student who was not too keen to be left to fend for him/herself, and felt he/she needed 

and deserved help from the lecturers. 

In the third statement, it was clear that the student might have imagined a scenario totally 

devoid of lectures, which was not what the question implied. The statement carried a Perry 'C' 

sound to it, as the student thought of 'exploring subjects further', but at the end of the day, it 

seemed to imply that the student would be happy in an environment free from lecturers and 

lectures. In the last statement, the student might have interpreted the question as meaning that 

the lecturers were not going to do any lecturing at all. Though the statement might have also 

carried a Perry 'C' connotation to it, it was noted that the student misread or misinterpreted the 

question. 

Considering that some students did misconstrue the question, it was advisable to think of an 

alternative statement for the next questionnaire, and this is what was suggested: 

• Lecturers are not supposed to supply students with all the information they need. 

Perry 'A' statements in Question 4 

As in the other questions, the cases of misinterpretation were minute, compared to the 

proportion of students who provided relevant responses. Some very interesting statements 

were gathered, especially in the Perry 'A' category. This category was not the most popular, 

but the responses were worth paying attention to. Some typically Perry 'A' statements 

emerged here, for instance: 

• Lecturers should supply students with all the necessary material and help. 
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• Lecturers are the ones with the greatest depth of knowledge and are there to teach us. 

• Lecturers must supply students with material on which they will be tested or examined. 

• Lecturers have a responsibility to teach effectively. 

• It is helpful to be taught and inspired by someone else. 

• It is their job to tell us what to learn and what is needed to pass with an • A' grade, and they are paid for it, so 

they should do it. 

• Lecturers should be very specific on the curriculum and tell you what you need to know exactly. 

• Lecturers should not be lazy. 

Though these statements did come out quite strongly, the fact that they were written by a very 

low proportion of students, mainly at Levell, should be considered. One should also bear in 

mind Perry's assertion that students who have recently entered university are usually quickly 

encouraged away Perry' A' thinking by interacting with others. The students might have also 

been made to feel this way by the frustration of not being able to deal with multiplicity in their 

attempts at independent study. Some of the students voiced this in their statements: 

• If course content is not detailed, students can be misled in discussion or personal study. 

• Students would waste time learning ilTelevant facts if they didn't know exactly what they are meant to learn. 

• It is easier to learn when supplied with all the material. One would otherwise learn the wrong things. 

• As well as providing facts, they could also help them to learn in better ways. 

• Some teaching is essential because you must identify the truth from what isn't. 

• Students may have conflicting views. 

These statements were given a partial Perry 'B' identification as they showed that the students 

were somewhat worried with the process of information gathering, and were not quite sure of 

how to conduct this. The fact that in the end the students preferred to be given detailed 

information by lectures rendered them Perry 'A' thinkers. 

Perry 'B' statements in Question 4 

The tone of the statements above differed somewhat from those identified as Perry 'B' ones in 

that in the latter, the students seemed to be aware that they were not necessarily supposed to be 

supplied with everything. In most of these cases, other sources were acknowledged as possibly 

holding the necessary information. The students seemed to need to be shown the right 

processes of selecting relevant information, as some of the statements below show: 
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• Lecturers should not only inform students what to take from lectures, but also where to get own extra 

information. 

• Lecturers should guide students, but they should also make students aware if what they are telling is only a 

side of the story. 

• Lecturers should give the majority of the information and guide the students to extra. 

• Lecturers should tell students where information could be found. Sometimes there is just so much that 

students don't know where to start. 

• They have to tell you what to learn, otherwise you either learn too much or too little, depending on sources 

used. 

While the students who wrote the above statements might have hinted at their inability to look 

for relevant information on their own, others gave some reasons like high work loads, time 

constraints and lack of sources as being detrimental to their learning: 

• Lecturers should be aware of students' other courses. Even though they shouldn't spoon-feed them, they 

should tell them what's required of them. 

• Lecturers should supply all the information, students have too much to do to find time to do further studying 

on their own. 

• This penalises students who lack access to the resources (internet, etc.) in private. 

• Exams would be unfair as some people might not have had the privilege to find the information while others 

might have. 

• Even though students should be guided instead of being given all the information, it would be unfair for 

other students to get marks for having read a specific paper that others might not have seen. 

Another common feature to the statements above, and some of the other Perry 'B' statements 

in Appendix 7d, is the issue of fairness in assessment, which as stated before, Perry identified 

as being common in Perry 'B' thinkers. 

There were also some statements that implied that students were not encouraged, in one or the 

other, to learn how to find the relevant information on their own. 

• It's always useful to get extra information yourself, but usually, lecturers provide all the information needed. 

• This is true, but often tests (at Level 2 anyway) only need knowledge of lecture material to get an 'A' grade. 

• They give page numbers to study, etc., so they do in a way help guide to learn. 

• Lecturers give students limited information, but also page references to textbooks to guide students. 

The first two statements, if true, show that the students were not presented with any challenges 

at all. This would inevitably force the students to stay at a level below what they know they 
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could possibly achieve on their own, as they do not find the need to work harder. The last two 

statements imply that even though the students might have been asked to read further, the 

challenge of having to look for their own material was removed by giving 'specific page 

references'. Though the lecturers in this case, might have done all this with good intentions, it 

could end up being more destructive than beneficial to the students in the long run. After 

university, there would be no one to tell them exactly where to look for information. 

The Perry 'B' proportions were found to be quite high compared to Perry 'A' ones (see Table 

6.5), almost as in Ql, but in this case late Level 2 had the highest proportion instead of Level 

3. 

Peny 'e' statements in Question 4 

Late Level 2 continued to occupy the same position as the least advanced by registering the 

lowest Perry 'C' proportion, below 50%. The other groups however, registered fairly high 

proportions over 65%. Level 4 still registered the highest proportion. 

There were different reasons why the statements were categorised as Perry 'C'. It was 

surprising to find out that the most popular of these had some consideration of the fact that 

lecturers did not have enough time at their disposal to teach everything: 

• It is impossible to provide all the information during lectures. 

Though this might not say whether the students were happy with this or not, the second most 

popular statement, and all the others relating to it, gave an impression of the general feeling 

that they found this acceptable: 

• Lecturers should, and only just provide the skeleton and leave students to beef it up. 

• Lecturers should indicate what should be looked at, but not necessarily go into detail. 

• Some points are not covered in enough detail in lectures, so they need to be supplemented by other 

knowledge. 

• Lecturers should give the main/important points with reference material for students to do further research 

on the topic. 

• Lecturers should highlight important issues and current research, leaving facts to be learnt from textbooks. 

• The textbook is where most of the course information should be found. 
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The students were clearly aware that they had to assume the responsibility of looking for their 

own information after lectures. These students indicated that they wanted to know more and 

were ready to discover knowledge themselves, factors characteristic of 'High Quality 

Learning', according to Nightingale and O'Neil (1994). This also characterises them as typical 

Perry 'C' students. 

In the last three statements, however, it can be seen that the students had a limited scope as to 

what comprised further reading. Though textbooks and references given by lecturers could be 

taken to be sources of further reading, the students should be prepared to venture beyond that 

into sources they could identify on their own with their knowledge of the course outlines. This 

would define 'research' better. It is the ability to do independent searches that makes a good 

researcher. This knowledge would be even more beneficial to them in the future. Courses in 

higher education should be aiming to teach skills that students will need later in their careers. 

By inviting them to think as independently as possible and to reach their own conclusions, they 

are being prepared for what they will need to do in their future careers, according to Grinnell 

(1987). Some students seemed to support this thinking by stating that: 

• After graduation, one would have to know how to learn and think, not how to recite facts. 

• Independent learners make better researchers in the future. 

• Students need to learn skills needed after university. 

• Students should be encouraged to do outside reading because understanding more will give them an 

advantage in the future. 

• This prepares students for the future (decision-making, etc.) 

Science as a career is not only about how intelligent you are. It requires thought and ability to learn outwith 

acquired knowledge. 

Other statements qualified as Perry 'C' for a plethora of reasons. Appendix 7d shows that the 

students thought of the following: 

• Students should show initiative themselves. 

• Finding information independently expands knowledge. 

• students should be encouraged to think of wider issues. 

• Students should be able to develop their own learning and study techniques. 

• Independent work makes the work more interesting and motivating. 

• A good lecturer is one who stimulates desire for greater knowledge and enthusiasm in students. 
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• Information sought independently is easier to remember and not easy to forget. 

Most of the above statements fall under characteristics of 'High Quality Learning suggested by 

Nightingale and O'Neil (1994). They outlined these as (i) being able to discover knowledge for 

oneself, (ii) long-term retention of knowledge, (iii) being able to perceive relations between 

old knowledge and new, (iv) being able to apply one's knowledge to solving problems, (v) 

being able to communicate one's knowledge, and (vi) one's wanting to know more. 

There were other statements that indicated that the students were aware that there had to be a 

difference between their responsibilities and those of school children: 

• It is not school, so students have to think for themselves. 

• Unlike at school, students at university are able to look some things up themselves. 

• This is what university is all about. 

• University students are old enough to do independent research. 

• Lecturers lecture, teachers teach. 

One student even thought about the nature of scientific knowledge, and the need for students to 

keep abreast with this: 

• Information is continuously changing, so students need to keep themselves informed all the time and be able 

to learn to think critically on their own. 

All these statements indicate that the students were ready to function at high levels of the Perry 

scheme. All they needed were the appropriate challenges from lecturers, in the form of suitable 

assessments and activities. 

Question 5 

• Examinations should be confined only to what was taught. 

General outlook of the distributions of Perry categories in Question 5 

The volume of Appendix 7e gives an idea of how the students felt about this statement. Since 

this question dealt with the issue of exam content, it was expected that a change in the 

distributions of Perry categories would change, as observed in Part 1. It was expected that the 
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distributions would be somewhat similar to those observed in QI0 of Part 1, which bore the 

following statements: 

Perry 'A': In exams I prefer questions which are based on what the lecturer taught. 

Perry 'C': In exams, I prefer questions that demand thinking beyond what is taught in class. 

QI0 Part 1 gave distributions that were predominantly Perry 'A' (see Table 6.1j & Figure 

6.1j). In this question however, Perry 'B' came out dominant at all levels, except for Levell, 

where it was almost equally dominant as Perry 'C'. A closer look at these questions indicates 

that this question dealt with what the students think should be in exams. On the other hand, 

QI0 Part 1 asked students what they would prefer to find in exams. The latter asked the 

students to state their ideal situation, and being students who would like to pass with as little 

hassle as possible, it is understandable that they opted for the easier route to passing. What this 

shows is that the students were aware that exams should not be based entirely on what is 

taught, even though they preferred that as it would make life easier for them. One can the 

understand why a Perry 'B' standpoint would dominate, they knew what should be the case, 

but were sure if this would not make life easier for them. 

Misinterpretation of Question 5 

Before the individual categories are discussed, one has to note that this question seemed to be 

the most misconstrued by students at all levels, according to Table 6.5. What was eve stranger 

was that the levels that would have been thought to be the most advanced, according to Perry 

'C' proportions recorded, were the ones that had the highest proportions that misconstrued the 

question. The 'usually' least advanced late Level 2 registered the lowest proportion of such 

instances of misinterpretation. 

The statements in Appendix 7e indicated that the problem might have lied with what the 

students thought the questions implied. Some students seemed to think that the statement 

implied that it was possible to include material not in the syllabus or taught subject: 

• There is enough for students to learn in the course without being examined on extra material they may not 

even know about. 

• It would be easier if it were just subjects taught. 
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• I disagree, things should be broader, but I do wouldn't like to see a question in Quantum-Chromo-Dynamics 

popping in my ecology exam. 

• Throwing in questions not in the course is a bit unfair, 

• Exams are to test in certain areas of study (syllabus), and this should be stuck to, otherwise it would be 

unfair. 

• Not all students have time to study things that were not in the course. 

Some students even thought that the question implied that students should be examined on 

general knowledge, as these statements show: 

• Exams are not meant to be testing students on general knowledge. 

• If not, this would be more of a general knowledge quiz. 

• Students spend time studying what they believe they have to know, not on general extra material. 

Though the proportions of students misinterpreting the question were all lower than 10%, it 

was important to try and find a way round the problem. An alternative statement was 

suggested: 

• Examinations should contain only the material taught by lecturers in class. 

Perry 'A' statements in Question 5 

Apart from the fact that there were those students who misconstrued the question, it was 

pleasing to find out that Perry 'A' statements were least popular. The following typically Perry 

'A' statements were extracted from Appendix 7e: 

• In practice, students study, understand and have knowledge only on what they are taught told to study. 

• Students cannot be expected to learn things they haven't been told. 

• Students should know exactly what they are expected to reproduce in exams. 

• Students only learn basics, and would not search for extra. 

• The definition of exam is a test of what someone has been taught. 

• There is no point in teaching students if what is taught is not detailed enough to use in exams. 

Some students seemed, once again, might have been victims of an unchallenging system, as 

the following statements indicated: 
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• There are set marking schemes that do not include any extra knowledge, so learning this would be a 

complete waste of time. 

• when marking exams, lecturers love to read what they have taught, so this is important. 

• There is no point in having a textbook if all you need is in your notes. 

One should not forget, however, that these might have been what the students thought, but not 

necessarily what the lecturers themselves wanted. The only consolation is that not all students 

felt this way, and they showed that they knew not to restrict themselves to lecture material. 

Late Level 2, once again showed that it was probably the least advanced of all the levels by 

registering the highest Perry 'A' proportion: 

Level 4(7.41 %) < Levell (1O.l9%) < Level 3 (10.52%) < early Level 2 (12.24%) < late Level 2 (12.96%) 

Perry 'B' statements in Question 5 

Perry 'B' statements qualified as such for reasons already discussed in the other questions. The 

reasons included quest for fairness in assessment, complaints about time constraints, and lack 

of resources. This, once again, indicated an overall lack of knowledge of how to look for and 

select the relevant information. The issue of fairness was mostly intriguing, especially where 

the students felt even those who did not do work deserved fairness, and where equal 

opportunities seemed to be sought: 

• All students should stand a fair chance, even those who do not have extra knowledge. 

• This gives everyone a fair chance of passing. 

• All students should have a fair chance to pass. 

• All students should learn the same material. 

• A fair medium is necessary. 

The above statements had an element of Perry 'A' thinking in them, hence they were given a 

Perry 'AlB' identity. The students sounded almost 'innocent', as if they did not know that was 

not supposed to be the case, an almost child-like stand-point. Such a character is usually 

observed in Perry 'A' thinkers, according to Perry. 

Examples of purely Perry 'B' statements from Appendix 7e are given below: 

155 



o This would allow students to know what they would be tested on, otherwise they would overburden 

themselves withjrrelevant material and fail. 

o There is too much material in lectures as it is, but not enough time. 

o There are too many subjects and too much to learn in 2nd Year to spend time learning more. 

o There is too much information 'out there' for students to know what to learn. 

o Not everyone can get hold of books in time. 

Recognising their inability to look for their own information, some students suggested that 

they be 'directed' to certain sources: 

o Exams should cover what was taught and what students were referred to. 

o Basing exams on taught material is okay as long as 'taught' includes prescribed reading. 

o Exams should be based only on what was taught. If further knowledge is going to be examined however, I 

believe reference should be made to where it can be found. 

Though this might sound quite strict, if students are to do further reading only if given 

prescribed reading, then this does not amount to much independence. Giving references is 

acceptable, but it should not be the only basis for further research. References should be given 

only if there is specific material that the lecturer thinks the students should really consult, 

because there are many other sources that can be consulted. Depending too much on the 

prescribed reading results in complaints of 'shortage of books' 'not being able to get hold 

books on time', that were quoted before. 

Some students pleaded that they be given for low amounts of work to do independently: 

o As long as the extra material is not vast, it should be studied, as an interest in the subject helps. 

o Background and extra knowledge should be examined, but to a small degree. 

o It can also include the reading or extra concepts which lecturers indicate, but not in excessive amounts. 

o A little extra knowledge questions in exams are challenging, as long as these are not too many. 

o There should be a relative amount of extra-cUlTicular material, but not an overpowering amount. 

These statements indicate that the students feel 'swamped' with an overwhelming amount of 

work to deal with, which, as indicated, lends itself to the issue of not knowing how to select 

relevant information. The last statement also made reference to 'extra-curricular' material. It 

appeared like this term was used to denote any work done outside lectures, which in essence is 
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cunicular material. This seemed to be common usage of this term, as seen from the statement 

below: 

• Though extra-curricular \earning should be merited, it would be unfair to question students on something 

unfamiliar. A course should encompass all the relevant issues on a topic. Extra curricular work will benefit 

them on the taught subject by increasing understanding. 

Some of the statements above were given a Perry 'B/C' identity as they contained issues 

pertaining to time constraints and volume of work, yet the students seemed to appreciate the 

need to read further. 

There were also some statements categorised as either Peny 'B' or Peny 'B/C' that could have 

as easily been cases of misinterpretation. Their positions are shown in bold-type Italics in 

Appendix 7e: 

• This would be unfair because not every student can afford to spend time on extra biology study. 

• Students should be assessed on their coursework, otherwise it would unfair on those without access to 

further reading or motivation. 

• It would be unfair to ask about something never mentioned before, unless it was closely related to a topic. 

• Students should only answer relatively to the answer, and not extend the facts too much. 

Late Level 2 students, once again, had the highest Peny 'B' proportions: 

Level 4 (22.22%) < Levell (40.62%) < early level 2 (45.91 %) < Level 3 (50.00%) < late Level 2 (53.70%) 

Perry 'C' statements in Question 5 

Peny 'C' statements given centred around the issues of advanced intellectual tasks; expansion 

of knowledge; use of own initiative, ingenuity and original thought; assumption of 

responsibility and independence; need for challenges; use of own opinions and views; 

acknowledgement of preparation for future, etc. Examples are given below: 

• Exams should include other things closely related to what was taught to test skills of reasoning, evaluation, 

deduction, problem-solving, application, scientific thinking, etc. 

• Students should display initiative and evidence of further learning. 

• There should be questions to examine any wider knowledge. 
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• Exams should allow a student to be creative, to exhibit talent and initiative, and this should be rewarded. 

• Exams should be challenging. 

• They should be marking on understanding and valid opinion as well. 

• Exams are a representation of the work you do. In the work place, you have to have a much broader 

knowledge. 

• Showing initiative is good practice for job situations. 

Question 5 differed from the other questions already discussed because it was the only 

question where Perry 'C' thinking did not dominate. This, as already discussed at the 

beginning of the treatment of this question, obviously had some thing to do with the fact that it 

talked about examination issues. 

Question 6 

It has already been stated that the Level I students answered the question that was in the 

original questionnaire while the other levels answered the question in the modified version. In 

Appendix 7f, the Level 1 results are written first, and the results of the other groups follow 

immediately after. In Table 6.5, the Level 1 results are written in bold to help remind the 

reader of this issue. 

The Level 1 results will therefore be discussed first. This discussion will not go into too much 

detail, as Level 1 cannot be compared with the other levels. The research was mainly aimed at 

finding out how the perceptions change through the years, therefore the Level 1 results for this 

question do not have too much bearing on the research. 

Levell Results for Question 6 

Original question (Levell): I am very confident I can pass this course. 

Grounds for changing the question 

Question 6 was intended to find out how confident the students were. This was supposed to 

give a feel of how much the students believed in themselves. It was expected that intellectually 

mature students would be more confident in themselves, while the less advanced students 
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would be more confident in the system but less so in themselves as holders of legitimate 

knowledge. The intention was to find out how confident one could be in operating in a 

scientific community, for instance. Belief in oneself as a holder of relatively authentic 

knowledge, readiness to give and face constructive criticism, good communication skills and 

attitude, could all be good measures for this. 

The Level I results revealed that the original question did not adequately address this issue, 

but might have even measured a different context of confidence. Asking someone whether they 

are confident they can pass a course does not necessarily question their inner feelings about the 

extent of their knowledge. One could be very confident about passing just because they had 

observed that they had passed in the past without too much effort, as the following statement 

from Appendix 7f shows: 

• I passed my last two modules well, and I'm doing well so far. If I keep up or work harder I should pass well. 

This does not necessarily mean that this person could be confident in their knowledge of the 

material they give out in tests or exams. All they could be possibly confident about could be 

the fact that the system accepts such knowledge, and, as such the person could be sure to pass 

every time they gave the system what it calls for. 

Another reason why the question had to be changed was that there were some statements given 

by students that could easily qualify as either Perry 'A' or 'C', depending on the context at 

which they were looked at. The classic example is that of equating 'working hard' to 'diligence 

that deserves rewarding'. A Perry 'A' student would regard spending a lot of time on 

memorising notes as diligence while a Perry 'C' students would regard diligence as doing 

more independent work and research. Both students would expect to be rewarded for their 

efforts. The following is a list of statements that fell under this category: 

• Hard work produces good results. 

• If I work hard enough I know that I could pass the course, but so far I haven't been working and it's 

reflecting in my results. 

• Even if I take a course I don't like, I work hard enough to pass. 

• I know that if I work hard I could pass. It's just a matter of will power. 

• I am confident I will pass because I have been and will be working hard on the course. 
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• Even someone with no real talent for biology can pass with hard work. 

It would be erroneous to categorise these statements as either Perry 'A' or 'C' as the question 

of what comprises hard work cannot be easily addressed by such statements. The last statement 

however, could be said to have a 'hint' of what the student could be meaning, though it is 

rather vague. It appears like this student feels one does not necessarily need to have good 

knowledge of biology to pass, but they only need to 'work hard'. While this statement does not 

explain what is meant by hard work, it carries the implication that not much knowledge is 

needed. The only way one could work hard to pass, and yet not need to know much about a 

subject is by employment of sheer memorisation. This however does not clearly qualify this 

statement as clear Perry 'A', because this is only but an assumption of its meaning. 

There were some other statements that could easily be identified as Perry 'A' at first glance. If 

one thought more about them, however, they would find out that they could also possibly 

qualify as Perry 'C'. One example of such cases is where the issue of obedience seems to be 

the theme of the statement: 

• I should be able to pass because I am doing everything that is asked of me. 

• If I turn up and I study, I should pass quite easily. At the moment I am doing what I should. 

• I complete all the work that is required. 

• If I do the required work, I should be able to pass this course. 

• If I do the homework, passing shouldn't be a problem. 

Though they sound quite like Perry 'A' statements, it cannot be confidently concluded they are 

unless it is established what the 'required work' or 'homework' is. It is possible that the 

instructors might have announced the need for independent research, and in that case 'required 

work' could include this. The possibility that these could be Perry 'C' statements cannot be 

denied. 

Some of the statements seemed to have a combination of the above issues of hard work and 

obedience. Examples are as follows: 

• If I study hard, learn the facts, and complete the assignments on time there is no reason why I shouldn't 

pass. 

• If! study hard and hand in work on time then I know I can pass, but I'm not sure by how much. 
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• I am confident, as I will try my best to do all the work and hand it on time. 

• I have done all the work to date, and intend to continue studying for the exams. 

• I can meet all the deadlines and gain sufficient knowledge to pass the exams. 

• I have worked quite hard, met all deadlines and understand the course. 

It is possible that the 'meeting of the deadlines' might be being done to show good studentship 

and obedience. This however does not clarify what type of 'hard work' is actually being done. 

Still under this Perry 'A/C' category, there were statements that implied that the students might 

not have been presented with the challenges necessary for promoting growth: 

• Nothing seems to be conceptually difficult, and a fair field of work has been covered already. 

• I need to do a bit more study, but work in 1st Year isn't actually difficult. 

• I will pass because it's all Multiple-Choice questions. 

As already discussed before, this if true, could only be 'good' for the students in the short 

term, as this would make them pass exams, but in the future, they are bound to meet much 

more challenging situations that they might not be able to deal with. 

It was observed that a lot of students gave statements that fitted this Perry 'A or C' category, 

registering a good 37.22% (see Table 6.5). 

General ovenJiew of the results 

Even though the question did not measure what it was intended to measure, a brief look at the 

distribution of what could be classified as Perry 'A', 'B' and 'C' statements was worth taking. 

Table 6.6 shows that the usual trend of the dominance of Perry 'C' thinking (40.92%), 

followed by Perry 'B' (16.99%) and least Perry 'A' (4.87%), was observed. This however 

could not be taken to be a true representation of the results since the Perry 'A or C' category 

could easily upset this, if the issues discussed above could be clarified. 

The important thing is that the question managed to expose some issues that need attention, 

especially the issue of lack of challenges. The percentage of students who voiced lack of 

challenges might be low, and instead of being a consolation, this is worrying in that it is 
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possible that most of the students are happy to go on without being challenged. However low 

the proportion of the unhappy students are, the statements below need to be taken seriously: 

• The course seems to be assessed on what we are taught and requires simple ability to recall facts, as opposed 

to forming them into essays and reports and the likes of such. 

·1 have to work on Multiple-Choice questions. (Since I'm not used to them, 1 could have spent more time 

testing myself on them instead of also trying to improve my essay writing - I failed!!!) 

• My progress so far has shown that I am coping with the course, although I do believe 1 am underachieving. 

• At the moment 1 am not working at the best of my ability, but 1 am still passing, so 1 can still do better. 

Students also need to be properly informed of the requirements of the courses, so that they can 

make the right choices. This would avoid the frustration that was voiced by one of the students 

who wrote: 

• I do not know if 1 will pass or not. I feel that although it is stated, no previous knowledge in the subject is a 

severe disadvantage, considering the pace and amount of material taught. 

Proper communication with the students would also ensure that the students know that they are 

expected to do independent work, and situations like the one below can be avoided: 

• I am not confident in the lecturers. 1 don't feel we are informed enough in what we need to know. Some 

lecturers are very poor, so it is hard to take notes. 

While this statement could possibly mean that the student felt they were not given as much 

information as they wanted, the fact that they made reference to 'not being informed enough in 

what they need to know' makes it a matter worth considering seriously by the instructors. 

Question 6 for the other Levels 

Final questions (Other levels): I am very confident in myself and like expressing my opinions and views 

during lectures, discussions, labs, etc. 

Possible cases of misinterpretation of Question 6 

Though it might have appeared that the question was fairly straightforward to most of the 

students, considering that there were no obvious cases of misinterpretation, there were students 
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who wrote statements that were difficult to categorise. Fortunately only two students from the 

whole of the four groups did this. The statements were: 

• I too can memorise things. 

• I am very bossy and everyone else in my family is too, so I learnt to shout at an early age. 

One can only speculate as to why these statements were given. It is possible that in the first 

case, the students might have thought that they did not need to offer their opinions and views, 

but just to memorise what they were given. Even though it was not included in the 

computation of the Perry 'A' proportion, it was given a partial Perry 'A' identity in Appendix 

7f, for this reason. The statement did not provide enough information to give it a full Perry 'A' 

identity in the context of the question. 

The second statement did not have much relevance to the question either. Though lack of 

inhibition could be taken to be a possible indicator of confidence sometimes, if it escalates to 

an extent where one becomes bossy, then it does not qualify as confidence anymore. A bossy 

individual would not communicate well with others, and is most selfish and uncompromising. 

As such, they cannot possibly qualify as a Perry 'C' type of individual. This character does not 

even place them in the 'innocent' and trusting stage that is usually characteristic of Perry 'A' 

thinkers. It was also definitely a character that can be found in the always 'unsure and 

uncertain' Perry 'B' thinkers. As a result, it was difficult to categorise this statement. 

Perry 'A' statements in Question 6 

This question produced relatively large proportions of Perry 'A' statements compared to 

others. This did not come as a surprise because in some cases, human beings are modest, and 

would not admit confidence in themselves. This might have a lot to do with the fact that people 

do not want to appear to 'know too much'. Some people however might even believe that 

expressing oneself is typical behaviour of a poseur, and would never do it, as this statement 

reveals: 

• If I was that smart I wouldn't be a 33-year-old 2nd Year student. I am here to learn, not to listen to my own 

voice. 
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In some cases however, people genuinely lack confidence in themselves, for reasons that are 

not easy to explain. Some researchers have concluded that no matter what kind of reasons 

might be given for not wanting to participate in public speaking, it all boils down to fear. 

Ashley Simmons (www.cybernetik.com.au/chp2excpt.html) suggests that fear related to public 

speaking can be analysed and overcome. She suggests that people might just be afraid of 

making fools of themselves; that they might dry up during the speech; that they might not be 

able to speak for all the time allocated; that they might leave out something they wanted to say; 

or just feel that it's not in their nature to speak in pUblic. Janet Esposito 

(www.performanceanxiety.com/about.htm) gives a much more detailed analysis of this in here 

writings about stage fright and performance anxiety: 

... Because many adults have and intense fear and anxiety about public speaking, they often try to avoid 

situations in which they will be called upon to speak in public ... While a mild level of anxiety is perfectly 

normal when one is called upon to speak or perform in pUblic, many people suffer from a much higher level 

of fear and dread ... This fear also takes a big toll on the person's self-confidence and self-esteem, as many 

people feel embarrassed and ashamed to have such a fear. They may look at others who seem comfortable 

speaking or performing in public and feel bad about the level of fear and discomfort they have, relative to 

what they perceive others experience. A very deep fear associated with public speaking is the fear of 

humiliation and negative evaluation by others. Many people feel terrified of making a fool of themselves in 

front of others, and for people to judge them as inadequate in some way. People with this fear also suffer from 

a great deal of self-consciousness and embarrassment being the centre of attention when speaking or 

performing in front of others ... (page 1) 

Most of the Perry 'A' statements seem to have been captured by the above quotation. 

The different Perry 'A' statements from Appendix 7f are discussed below. All of them echo 

what was said by Janet Esposito. The first selection of statements seems to sound like this 

situation is brought about by a character one is born with: 

• I am not confident. 

• I'm too self-conscious. 

• I am not particularly confident, and would be uncomfortable doing so, so I generally prefer to keep quiet. 

• It is not in my character to speak out. 

• It is my character not to express myself, I prefer to keep my opinions to myself. 

• I am a shy guy. 

• I have such little confidence I can't bring myself to justify this decision. 

• I don't because speaking in public is a bit of a daunting task! 

• I am a severe introvert and have self-confidence problems. 
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The last statement just about sums the issue up. These students do sound as if they are 

naturally inhibited, and need a lot of encouragement to come out of their shells. In some of the 

students however, lack of confidence might have been a direct product of the environment in 

which they live, as the following statement indicates: 

• I am an introvert. My parents keep me locked up in the cellar when I'm not at university, but I love my 

mother. 

To what extent that statement is true can only be anyone's guess. However, it serves to 

demonstrate how our environment shapes us. This issue will be discussed again when dealing 

with the Perry 'B' statements. It is not only home environment that can result in lack of 

confidence, classroom environment also matters: 

• It's sometimes too intimidating an atmosphere to speak out. It dents the confidence to answer or express an 

unpopular opinion. 

The above statement shows that some students might have seen the classroom environment as 

intimidating because they themselves were afraid of losing face in front of other students. 

These students might have felt so because of simple lack of belief that they could know 

anything correct: 

• Sometimes my I think my ideas will be wrong. 

• I am not always confident about my opinion, worry about being wrong. 

• I would be embarrassed if I was wrong. 

• My opinions always have faults, so I don't bother airing them. 

• I'm usually nervous, plus my ideas may be wrong. 

• I feel I as if I do not know enough to express opinions. 

These statements are representative of typical Perry 'A' thinking, and agree with the quotation 

above, from Janet Esposito. What the students need to be made aware of is that they would 

probably learn better by making these mistakes, as they would tend to remember the 

encounter. Keeping quiet on the other hand would result in their keeping those views with 

errors for a long time, if they do not brainstorm with others. 
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In some cases, the students expressed behaviour that Perry suggested is common in Perry 'A' 

students. Since they do not believe in their own knowledge, they tend to always want to make 

sure they had either lots of or 'correct' type of knowledge, possibly as indicated by lecturers, 

before saying anything in class. : 

• I won't express myself till I'm sure what I'm saying is absolutely correct. 

• I express myself only if I am pretty sure I am correct, or that it might direct my thinking to a correct answer. 

• I speak out only when I am sure of my facts, if not, then I will not speak out. 

• I only express myself if I know the subject well enough, and feel I know what I'm talking about. 

• I don't want to look 'daft' in front of others. 

What these students fail to realise is that one does not need to have a lot of knowledge to voice 

an opinion. In most cases actually, one's opinion is born out of listening to, and then thinking 

about other people's deliberations. Students should be made aware that they are not alone in 

having fear of speaking in public. They should be made aware that they need to face their 

anxiety lest it grows into a serious case of fear. 

Whatever the reason might be that the students might have for not wanting to take part in class 

discussions, they need to be informed that learning requires this interaction. They also need to 

know that, at one point in their lives, they are going to have to face the public to speak out, so 

the sooner they learn these skills the better. Janet Esposito 

(www.performanceanxiety.com/about.htm). states that this fear strongly affects an individual's 

professional life and possibility for career advancement, with some people even quitting school 

or a job, or passing up on advancement if it calls for more public speaking or public 

performance. Students therefore, need to be made aware of the dangers of postponing dealing 

with their fears as it could only end up being detrimental to their own futures. 

Janet Esposito further states that while a person can often successfully avoid speaking in 

public, the avoidance behaviour actually worsens the fearful response as the individual does 

not learn more effective coping strategies to help him or her overcome the fear. She concludes 

that while the avoidance initially provides a feeling of great relief, it takes a big toll on the 

person's confidence and self-esteem and greatly limits and constricts the person's life choices. 
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Transition from Perry 'A' to 'B' in Question 6 

There were some statements that suggested that the students were aware of the fact that they 

needed to be more confident in themselves. These included the following examples: 

• I prefer to fade in the background. Terrible, I know, but that's just me. 

• I am not very confident, and this causes problems. 

• I should be more confident. 

• Personally I don't because I always think I am wrong, but I should be more willing to speak out because it's 

a pessimistic view. 

Such statements were identified as Perry 'AlB' to show that the students were capable of 

moving away from the Perry 'A' position, but were possibly not sure of how to achieve that. 

All that these students need is proper motivation, challenge and encouragement to help them 

take the courage to deal with their inhibitions. Some of the Perry' AlB' statements showed that 

though the students might have indicated their lack of confidence, sometimes they would 

contribute something in class. Examples of such statements are: 

• I ask questions if I'm stuck on something, but that's it. 

• I like to participate in discussions, etc. but only when I feel comfortable in the group. 

• If I know what I'm talking about then I will, but since starting university my confidence has gone down the 

proverbial 'pan'. 

In such cases, there is hope that the students can be encouraged to participate more given the 

optimum conditions. 

Perry 'B' statements in Question 6 

It was evident from some of the Perry 'B' statements that some of the students had actually 

begun to have more trust in their peers' opinions. The students giving such statements were 

however, still uncomfortable with participating, themselves: 

• I do not express myself but absorb more what others say and think about this, and mull over my own 

opinions. 

• I am not confident in myself and although I have my opinions and views I prefer to hear others' before 

expressing myself. 
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• I am very happy to hear others' opinions and views but I'm not confident in expressing my own. 

In such cases, what needs to be done would be to try and make students feel that if they can 

trust in others, they should be able to trust themselves. 

There were some statements that were categorised as Perry 'B' because the students gave Perry 

'A' statements together with either Perry 'B/C' or Perry 'C' ones. This was a case of striking a 

balance between the statements. Examples of such cases are: 

• To an extent I am confident in speaking ('B/C'), but sometimes feel intimidated if I don't know much on the 

subject ('A'). 

• I am only confident when I know what I'm talking about ('A'). If you speak you can learn from your 

mistakes ('C'). 

• It can be intimidating to talk, especially if you think you may be wrong CA') - but I believe you learn best 

from other people ('C'). 

These statements offer a lot of comfort in knowing that the students know about the benefits of 

expressing their views and listening to others. With that knowledge, it wouldn't be difficult to 

help them deal with their insecurities. There were some students however, who, as already 

discussed before, might have felt disillusioned by the negative responses they got from their 

classes. The statements below show that this might have come not only from other students, 

but from instructors as well: 

• There is no point in expressing opinions because it is not appreciated. 

• I know that a lot of people in lectures, discussions, labs etc. are not interested in my opinions so I keep them 

to myself. 

• Not everyone is supportive of a person who likes to express his or her views, fear of being mocked. 

• The tutors can be patronising it's hard to speak. 

• Too often own opinions are poo-hoed by members of staff. Once I was told I was wrong and made a fool 

and a freak in front of the class. On being proved right no attempt was made to reassure my fractured ego and 

I was left feeling disillusioned in the whole zoology subject. 

• Some members of staff are condescending when the wrong answer is given. I fear if this is the state of 

modern higher education, there needs to be a major revision of teaching standards. 

It is one thing for students to 'boo' each other, but once this is done by members of staff, it can 

be very discouraging to students. In the worst scenario, the students might even end up 

intimidated for the rest of their lives. Members of staff are supposed to be there to see to the 
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proper intellectual, moral and ethical development of the students. For them to achieve this, 

they have to lead by example, and even act in loco parentis, taking a parental standpoint. They 

should be aware of the dangers of ridiculing students. Students should be given more 

opportunity to express themselves and be respected for doing it, if they are to grow into 

respectful adults themselves. 'Shooting their ideas down in flames', as one student put it, 

would not teach them the skills of proper communication with others. 

According to Table 6.5, the proportions of Perry 'B' statements were higher than those for 

Perry 'A' statements only in cases of early and late Level 2. The latter, as expected, recorded 

the highest proportion. With these values exceeding 25% for all the groups, one would feel that 

this deserves attention. A look at Appendix 7f would reveal that these values were probably 

made higher by the dominance of Perry 'B' in Perry 'AlB' and even more so in Perry 'B/C' 

statements. In the latter case, most of the students expressed fear of facing large groups, 

preferring smaller groups. As a result, lecture forums were found to be more intimidating than 

labs, discussions or tutorials: 

• I only express my opinions during labs and discussions, and not in large groups because I have limited self

confidence. 

• In lectures and large groups it can be difficult to speak out, but labs/PBLs/tutorials it is easier and can be 

helpful. 

• I find it difficult to put my opinions towards big groups but not in smaller groups where there is more 

chance to speak out. 

The results indicated that this was a serious problem. It appears as if these students need to be 

trained more in the art of addressing large groups. Communication skills need be taught at very 

early stages, perhaps at the beginning of the courses. Though teaching students how to speak in 

public might not be the number one priority for a biology lecturer with a busy schedule, it 

would surely benefit the students a lot if individual lecturers could try and make this possible 

once in a while. This does not necessarily mean offering full-time courses on speech making, 

but offering opportunities for students to be involved in talking to others. Class seminars or 

peer-teaching opportunities could help achieve this, if incorporated in the normal teaching 

schedules. A few tips on how to deliver information to others would go a long way in building 

student confidence. After all, this is a characteristic of High Quality Learning, according to 

Nightingale and O'Neil (1994). 
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Some students indicated that they felt especially uncomfortable where they did not know 

members of their groups. Such interactions as group work followed by presentations and 

seminars would not only help them in practising the skills of team-work, but also in getting to 

know each other more. The following cases could be easily got rid of: 

• If I know people I can talk easily, but not if I don't know them. 

• I find it difficult in environments where I don't know people around me, but I do it in front of my friends. 

Other students seemed to have the feeling that participating during lecture time was either a 

waste of time or sheer rudeness: 

• I like discussing opinions with fellow students instead of wasting lecture time. 

• I don't express myself in lectures because that is rude. But sometimes you miss something that someone else 

hasn't, and by discussing it you get everything right or close to it. 

• I express myself but I don't intelTupt the lecturer. 

• I would ask questions at the end of lectures, but wouldn't shout in the middle of lectures. 

It would be most helpful to these students if lectures were made more interactive, and the 

students dissuaded from being passive in class. So far it has become apparent that a lot of 

students needed encouragement from lecturers and other members of staff. 

Perry 'C' statements in Question 6 

A lot of students expressed interest in wanting to be heard, and to hear others' views. Sharing 

views seemed to be appreciated for giving the students alternative ways of looking at things; 

promoting further thought about issues; increasing understanding and effectiveness of 

learning; widening students' knowledge scope; providing opportunity for self-evaluation 

through comparison with others and providing a useful check on whether one is on the right 

track or not. Examples of Perry 'C' statements follow: 

• It is important to express your thoughts and hear others' as well. 

• Discussions make the topic more interesting, different views are heard. 

• Discussions encourage you to think on the spot about subject, I find this very useful. 

• If you don't participate and ask questions you can't learn effectively. 

• I express myself because I need to know if I'm on the right path or if I'm totally wrong. 

• I like to discuss things as it helps me understand if I talk problems through with others. 
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The fact that some of the students found discussing problems with peers a worthwhile exercise 

was quite encouraging. Ashley Simmons (www.cybernetik.com.au/nerves.html) wrote: 

... Shakespeare said: " All difficulties are easy when they are known." ... (pg. 1) 

All this gets to show that there is a lot that can be achieved from speaking out and interacting 

with others. It was also interesting to find out that some students enjoyed keeping themselves 

abreast of scientific developments and felt that they had the right to question some of the 

scientific practices: 

• I enjoy discussing new and interesting science developments. 

• It is important to question the ethics of science. 

Some students even went as far as offering ideas as to what they would like to see happen in 

their own education: 

• I think more should be done to make the course more interactive. 

• I would like more PBLs. 

• I don't get embarrassed or too nervous. I think it's necessary for practice talks, seminars, etc, to be included 

in courses. 

• Self-confidence is vital, and also a skill that needs to be developed. 

Members of staff should pay attention to such comments and listen to the needs of students in 

order to help them develop. 

6.3.2 The 'Sophomore Slump' at late Level 2 

It has been proven so far that the late Level 2 group did have problems compared to the other 

groups. The fact that the above results indicate that the Level 3 perceptions were not too far 

way from the late Level 2 group's indicates that Level 3 might have been just recovering from 

the effect of what happened to them at late Level 2. The late Level 2 results seemed 

conclusively to corroborate the finding that this level was actually at a very disillusioning 

phase in their university education. The cause of this effect could only be assumed to be what 

causes the infamous 'sophomore slump' observed in colleges in the United States of America, 
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and probably many other countries. An analysis of the University of Botswana results should 

help find out if this occurred there too. One can only speculate about the causes of 'slumping', 

but an excerpt from the internet written by Michael Murphy in October 1997 

(www.oakland.edu/~mtmurphy/column108.html), probably about his own college experience, 

might help shed a light on this: 

Sophomore Slumping 

October 8, 1997 

It wasn't going to happen to you. The Sophomore Slump? The famed grade-sagging malady affecting second-year college 

students? Only for the weak-minded. But it's late October, one-third of the semester is down and that frown on your face 

tells me something. Does this sound familiar? 

Pre-Week One: 

You're excited - it's year two! You finished strong at the end of your freshman year, worked over the summer in a greasy 

job and now it's time to \earn again. You have four classes and a lab - 17 credits. No problem. Sure, it sounds like more 

than last year, but how bad could it be? You buy your books in Mid-August, and pick up some of the recommended books 

- just in case. 

Week Oneffwo: 

Wow! Classes look tough, huh? But that's only syllabus shock, right? You get to class 20 minutes early. 

Week Three: 

You're a little upset. Your free time is decreasing. The syllabus shock isn't receding. Could this be for real? You show up 

to your classes 10 minutes early now, and you leave class tired. You're starting to skim the "useless" parts of reading. You 

have a vague uneasy feeling. 

Week Four: 

You're upset. You have no free time. You've lost the syllabus for one class, but that's fine - you'll just read at your own 

pace. You're starting to skim the reading for two of your classes, because you've decided they're basically useless. You're 

getting to class on time - usually. The uneasy feeling is growing. Is it going to be like this all semester? 

Week Five: 

Yes, it is. You're getting really upset. You've lost the syllabus for two classes, and since you don't know what to read you 

haven't done the reading. You're skimming the rest of your reading, because right about now, all college classes seem 

useless. You really have no free time. You're late to class, and when you do show up, you fall asleep. The uneasy feeling is 

growing quickly and strong. 

Week Six: 

You're in trouble. It's almost time for the first round of tests, and you're not ready. You've lost your math book, but you 

weren't reading it anyway. You don't remember the notion of free time. You find yourself growing severely tired just 

walking towards class. The uneasy feeling reaches a peak as you "take" the first of many tests. 

Week Seven: 

You get your tests back. You're really in trouble. You dramatically failed one of your useless classes, and you've now lost 

the syllabus, the book and the drop slip for your other class. Someone asks you to do something "in your spare time" and 
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that's _really_ funny. One of your parents asks you, "How's school going?" You scream and lock yourself in the bathroom. 

You find yourself growing sleepy on the way to class, which is particularly dangerous if you commute. 

Week Eight: 

You spend most of week eight in bed, trying to convince yourself that this isn't happening. 

Week Nine: 

This is happening. You're not upset, though. You've dropped your useless class - 17 credits is way too much. You have a 

little spare time now, most of which you spend sleeping. You haven't been to class on time since week three, but you 

figure that your professors should count at least some your disruptive tardiness as an artistic form of class participation. 

You find the syllabus and book for the class you dropped, and gleefully set them on fire. 

With a bitter smile on your lips and a pained expression on your face, you look in the mirror and realize that your Freshman 

year is officially over, and you're mired in the Sophomore Slump. 

Welcome to college. 

Michael Murphy 

"You can lead a boy to college but you can't make him think." 

-Elbert Hubbard 

Reading between the lines of the above excerpt can provide useful clues as to what might have 

been happening. What is referred to as a 'syllabus shock' might be increased loads of work and 

increased complexity of material in the syllabus. This could be explained by feelings of 

'decreasing free time'. As time goes on, the student realises that there are some aspects that are 

not the main issues in the course. This ability to determine this on their own could be 

indicative of their perception of multiplicity in certain aspects of their courses. The 'vague 

uneasy feeling' could be said to be equivalent to uncertainty in this multiplicity, which grows 

as the weeks go by. 

Throwing away the rest of the syllabus and not knowing what to read as a result might be 

taken to be manifestations of a Perry 'B' feeling. The student's attempt at selecting relevant 

material has failed, so he gives in just goes with the flow. 'Skimming the rest of the syllabus' 

is significant of giving up. As time progresses, this uneasy feeling affects the student, not only 

mentally but physically as well. The final straw comes in the form of 'tests', which the 

students obviously fails. This inevitably leads to surrendering, which the student does by 

avoiding contact with those who might want to know about his 'progress'. By the end of the 

year, all that is left is a numb feeling of hopelessness that is expressed by 'a bitter smile and a 

pained expression on their face'. 
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Though Michael Murphy defines the sophomore slump as a 'grade-sagging malady affecting 

second-year college students', the truth of the matter is, it goes beyond that and affects the 

students mentally and physically as well. The fact that this research managed to detect it 

without looking at students' grades but just their attitudes is perfect proof for this. It is also 

further proof that this questionnaire is a valid measure of what is happening to the students at 

different levels of their study. 

Identifying the main cause of the slump is the main thing to do, if one was to try and find ways 

of dealing with it. From the excerpt above, this comes across as 'syllabus shock'. It is 

important for lecturers to find out what it is about Second Year syllabuses that shocks students. 

As already proposed before, this could probably have something to do with workloads or the 

type of material the students are asked to face. Michael Murphy did mention that 'classes look 

tough!'. This could possibly mean that there might have been a huge discrepancy between 

Level 1 and Level 2 content. This could be true as even in this research, it was uncovered that 

Level 1 students felt unchallenged by Multiple-choice, and being given all that they needed by 

lecturers. Presenting the challenges at Level 2 could only shock them. What instructors need to 

do is make sure that students are introduced, in a gradual and subtle manner, to the multiplicity 

that is characteristic of university and college syllabuses. 

That the 'slump' shows up at late Level 2 is not a wonder since Michael Murphy's writing 

shows that the giving up happens towards the end of the year. 

The Null-Hypothesis that there would be no differences in the perceptions of the students at 

different levels of undergraduate biology courses can therefore be rejected on the basis of the 

results above. The question of whether progress increases with increasing university levels can 

be answered in the negative, since the growth was not observed to be linear. The most 

important finding was that the students manage to recover from the pitfalls and advance to 

levels higher than those they were at when they first entered university. 
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6.3.3 Chi-square analysis of Glasgow University Part 2 results 

The results above have shown that there were differences between the perceptions of students 

at different levels of undergraduate biology study. What these results did not show was how 

significant the differences were. As in Part 1, a chi-square treatment of the results was 

conducted to find this out. Table 6.6 below shows the results of this operation. The 

distributions of the students among the three Perry categories are being compared. Each 

group's distribution is compared with each one of the other groups'. The calculations were 

done using the raw frequencies. 

Instances where the differences were significant are indicated in bold-type. The chi-square 

values were gauged against the critical values below the table, which are from Lewis (1967). 

The extent of the difference between any two levels was judged by the number if 'bold boxes' . 

The asterisks near some chi-values indicate the number of cells in the computation of chi

square where the expected frequencies were less than 5%. This would therefore mean that the 

chi-square value could possibly be in accurate. 

The results seem to indicate that the differences were mostly significant between late Level 2 

and Level 4. This made sense since it was observed that Level 4 was the most advanced while 

late Level 2 was the least so. The fact that in Question 3 there were 2 cells with expected 

frequencies less than 5% did not affect the results, as even if this question was dropped off, 

there were still more significant differences between these two levels than in any other 

comparison. The results could therefore be taken to indicate that, in terms of advancement: 

Level 4 > Late Level 2. 
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Table 6.6: Chi-square results for the comparison 0 the different Glasgow Ul1iversi~ Levels 
Question 1 

L1 11.895 
vs. df=2 
L2e (0.01) 
L1 8.840 
vs. df=2 
L21 (0.05) 
L1 26.184 
vs. df=2 
L3 (0.01) 
L1 11.187 
vs. df=2 
L4 (0.01) 
L2e 2.865 
vs. 
L21 df=2 
L2e 9.795 
vs. df=2 
L3 (0.01) 
L2e 5.585 
vs. 
L4 df=2 
L21 3.008 
vs. 
L3 df=2 
L21 10.376 
vs. df=2 
L4 (0.01) 
L3 12.753 
vs. df=1 
L4 (0.01) 

• Degrees of freedom (dt) = 1 

• Degrees of freedom (dt) = 2 

(Valuesjrom Lewis (1967)) 

Question 2 
2.942 

df=2 
4.140 

df=2 
0.025 

df=l 
1.562 

df=2 
0.205 

df=} 
0.094 

df=} 
0.852 

df=] 
0.005 

{(f=) 
1.235 

df=] 
0.902 

df=} 

Question 3 
4.677 
df=1 
(0.05) 
0.147 

elf=} 
0.194* 

df=l 
5.517 
df=1 

(0.05) 
2.929* 

df=} 
0.460* 

df=} 
2.044* 

df=] 
0.362* 

df=} 
5.666** 

df=1 
(0.05) 

3.097** 

elf=} 

Critical Values 

0.05 

3.84 

5.99 

Question 4 
19.775 
df=2 
(0.01) 
23.510 
df=1 

(0.01) 
1.231 

df=l 
0.029 

df=} 
8.310 
df=1 
(0.01) 
0.008 

df=} 
1.846 

df=} 
4.419 
df=1 

(0.05) 
10.919 

0.01 

6.64 

9.21 

df=1 
(0.01) 
0.910 

df=] 

QuestionS Question 6 
3.604 NIA 

elf=2 
4.794 NIA 

df=2 
1.605 NIA 

df=l 
9.081 NIA 
df=2 

(0.05) 
1.144 4.803 

df=2 elf=2 
0.119 4.495 

elf=} df=2 
14.190 2.783 
df=2 
(0.01) df=2 
0.229 5.669 

df=} df=2 
14.583 7.042 
df=2 df=2 

(0.01) (0.05) 
8.972 0.629 
df=1 
(0.01) elf=2 

Level 4 was also found to be quite significantly different from Levell (Qs 1, 3 & 5). In all 

these, Level 4 had higher proportions of Perry 'C' statements. Since there were fewer instances 

where Level 4 and Levell were significantly different than in the case of late Level 2, it could 

be assumed that Level 1 was slightly more advanced than late Level 2. The rank order then 

becomes: Level 4 > Levell> Late Level 2. 

When Level 1 was compared with early Level 2, there three questions where the differences 

were significant (Qs 1,3 & 4). Levell had a higher Perry 'C' proportion in only one of these 

(Q1), while early Level 2 was more dominant in the other 2. This placed early Level 2 above 

LevelL The result then becomes: Level 4> early Level 2 > Levell> late Level 2. 
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To try and find a place for Level 3 in the above rank, it has to be compared to Levell, early 

Level 2 and late Level 2. There was one question only where late Level 2 was significantly 

different from level 3. In this case, Level 3 had a higher Perry 'C' proportion, placing it above 

late Level 2. On comparing Level 3 with early Level 2, there was also one question where the 

difference was significant. This was in Question 1, and in this question early Level 2 had a 

higher Perry 'C' proportion, thus placing it above Level 3. So it was found that Level 3 was 

above late Level 2, but below early Level 2. To find out exactly where, Level 3 was compared 

with Level 1. The only significant difference was observed in Question1, where Levell had a 

higher Perry 'C' proportion. It was therefore suggested that differences were significant in the 

following order of decreasing level of intellectual maturity: 

Level 4 > early Level 2 > Levell> Level 3 > late Level 2 

Compared with the rank-order obtained in Part 1 (L3 > L4 > L2e > L1 > L2l), this rank-order 

seems to make more sense because if students have problems at late Level 2, they are bound to 

be just recovering at Level 3. The mismatch between the results from Part 1 and Part 2 for 

Level 3 therefore seem to suggest that these students might have just provided views that they 

thought were expected of them in Part 1. 

The position of late Level 2 in the order of development is however supported by results from 

both Parts of the questionnaire. This therefore means the staff need to revise their ways of 

instruction and assessment at Level 2 if intellectual growth in students is to be achieved. 
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CHAPTER 7 

COMPARISON OF THE PERCEPTIONS OF GLASGOW UNIVERSITY 

STUDENTS WITH THOSE OF THE UNIVERSITY OF BOTSWANA 

STUDENTS AND GLASGOW UNIVERSITY STAFF 

7.1 Introduction 

This chapter will be focused on finding out how the University of Olasgow (OU) students' 

perceptions compare with those of their staff and those of the University of Botswana (UB) 

students. The aim is to make a parallel comparison between the general trends of both sets of 

results. It can then be seen whether the students in the two universities went through similar 

lines of development. It would be interesting to find out how the distributions of the Perry 

categories compare, and if the students might have experienced similar kinds of obstacles in 

their developments. The nature of the obstacles may not be easy to identify, but at least it can 

uncover the levels at which such obstacles might have been met. If the distributions prove to 

be somewhat similar, it could be concluded that Perry's scheme of intellectual development 

could probably be applicable to different universities, irrespective of their country of origin. 

The discussion of the results in this chapter will not go into as much detail as that in Chapter 

6, but where certain peculiarities are observed, an attempt will be made to discuss them. This 

chapter will be divided into two sections. Section 7.1 will focus on the results from Part 1 of 

the questionnaire while Section 7.2 will focus on the results from Part 2 of the questionnaire. 

7.2 Comparison of the Results from Part 1 of the Questionnaire 

As it is already known, the questions in this part of the questionnaire were based on the 

different aspects of students' learning, and as such, it is important to look at these questions 

individually before giving a general discussion of the results. This section will therefore be 

divided into three sections: Section 7.2.1 will be an Item-by-Item analysis of the results, 
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Section 7.2.2 a general discussion of the results, while Section 7.2.3 will deal with a chi

square comparison of the two universities. 

7.2.1 An Item-by-item analysis of Part 1 results 

The questions will be dealt with systematically from Question 1 to Question 11. The relevant 

Tables and line graphs are given side-by-side to make the comparison easier. The line graphs 

have been reduced in size for this purpose. 

There are some points of notation that need to be clarified here. What is referred to as a Level 

in the University of Glasgow is equivalent to a Year in the University of Botswana, i.e. both 

Level 1 and Year 1 mean that the students are in the 1 st Year of their course. The two 

universities will be referred to as GU and UB during the rest of the discussion. Another 

important thing to consider is that the two universities start and end their academic years at 

the same times. Since the results in this research have been seen to be related to when in the 

year they were collected, it is important to recapitulate the data collection dates below: 

Table 7.0: SlIIlll1lQlY of Dates of data Collection 

High rtYear Early 2nd Late 2nd 3rd Year 4th Year Staff 

School Year Year 

March '98 Nov. '98 Apr. '99 Oct. '99 Dec. '99 Nov. 99 

GU (Late Ll) (Early L2) (Late L2) (Early L3) (Early L4) 

Nov. '99 Nov. '99 Nov. '99 Nov. '99 

UB (Early Yrl) (Early Yr2) (Early Yr3) (Early Yr4) 

The periods in brackets just serve as a reminder of how far in the level or year of study the 

students were. GU Level 1 students would have had more university experience than their UB 

Level 1 counterparts. The same advantage would have been enjoyed by the GU late Level 2 

group, as compared to the UB Year 2 group. These differences will be taken into 

consideration when comparisons are made. 
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Question 1 

Statements: In order to pass my course, I need to study just what the lecturer indicates or tells me. / I do not 

have to rely totally on the lecturer. Part of my learning is to work things out myself. 

Tables 7.1a (i & ii): Percellt(lge Distributions of Studellts among the Questioll1laire Scale OptiollS for Ql 

Table 7.1a(/): GV -Part 1 Q1 Table 7.1a(ii): VB - Part Q1 

Levell Early Late Level 3 Level 4 Staff Year I Year 2 Year 3 Year 4 

Pos. Level 2 Level 2 Pos. 

t 'A' 1.48 1.02 5.56 5.26 0.00 1.67 t 'A' 1.46 1.32 1.41 4.17 

2'A' 6.94 11.73 12.96 10.53 5.56 5.00 2'A' 3.41 6.62 15.49 2.08 

3'B' 10.66 10.20 ILl 1 2.63 9.26 1.67 3'B' 11.22 10.60 19.72 2.08 

4'C' 49.93 46.43 51.85 50.00 42.59 20.00 4'C' 24.88 21.85 30.99 25.00 

S'C' 29.10 30.10 18.52 31.58 42.59 71.67 S'C' 59.02 58.94 32.39 66.70 

Figures 7.1a (i & ii): Percelltage Distributiolls ofShuients amOllg the Questiollllaire Scale Optiollsfor Q 1 

Figure 7.1a(i):GV - Part 1 Q1 Figure 7.1a(ii): VB - Part 1 Q1 
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Tables 7.1 a(i) and (ii), and Figures 7.1a(i) and (ii) above show that there was a prevalence of 

Perry 'C' thinking at all levels in the two universities. The distributions show that higher 

proportions of GU students went for position 4 than 5 of the Perry 'C' category (except for 

Level 4, who were equally distributed between the two), while the reverse was true for UB 

students. This could probably mean that the latter were more confident about working things 
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out themselves than the former. The former might have felt a bit insecure about doing so, 

even though they knew that they had to be engaged in independent work. 

In general, both universities produced low proportions of both Perry 'A' and "B' thinkers at 

all levels, in this question (all below 20%). However, it was observed that the UB Year 3 

group did not only have higher Perry 'A' and 'B' proportions (though still below 20%), but it 

also had the lowest Perry 'C' proportions in both groups put together. Its values were almost 

comparable to those of the late Level 2 in Gu. A look at the rank-orders of the three Perry 

categories in both universities would be worth taking. This will be done in the next section, 

where the general overview of the results will be discussed. 

Comparison of GU staff results with student results 

The GU Staff distribution was a little different from the GU student distributions. Much lower 

proportions of both Perry 'A' and 'B' categories were recorded, and the Perry 'c' category 

was dominated by position 5. This could be seen as a normal expected difference, as 

obviously, the staff should be at a higher level of development than their students. On the 

other hand, one could see this as an indication of the fact that the staff might have had much 

higher expectations of their students. This is not surprising, as there have been studies 

conducted before that showed that there is always that gap between the expectations of 

students and those of staff. The quotation below comes from Wilson (1981), who refers to one 

such study: 

." Percy and Salter (1976) found that staff regarded higher education as providing students with the 

opportunity to acquire 'excellence'. By 'excellence' they meant the general ability to think critically and 

independently, and also the specialist competences of the subject. At the same time they acknowledged that 

few students would in fact achieve such excellence, and doubted whether it could be taught. ... (pg. 44-45) 

It is necessary for members of staff to make sure that students understand what is expected of 

them, so that they can put in as much effort in their work as they possibly can. The fact that 

most of them did agree with the Perry 'c' end of the question, though not too strongly, 

indicates that they have the potential to grow further than that. 
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In any normal situation, it would not be problem if older people were found to have much 

more advanced perceptions of life than younger ones. In an educational setting however, 

especially at tertiary level, these differences could amount to differences in expectations of 

the staff and the students. Students could get more from their studies if they knew what was 

expected from them. A mismatch between the expectations of the staff and those of students 

could be seen as an element of lack of proper communication between the two groups. 

Students should not only be informed of the levels at which they are expected to function, but 

they should also be assessed in ways that can reflect these expectations. 

Question 2 

Statements: I cannot be wrong if I accept what the lecturer says. If I question anything, I might end up 

failing. Vs. I do not believe in just cramming what the lecturer says without question 

Tables 7.1 b (i & ii): Percelltage Distributiolls of Studellts amo1lg the Qu.esti01l1utire Scale Options for Q2 

Table 7.1 b (i): GV - Part 1 Q2 Table 7.1 b(ii): VB - Partl Q2 

Pos. Level Early Late Level Level Staff Pos. Year Year Year Year 

1 Level Level 3 4 1 2 3 4 

2 2 

lOA' 0.15 0.51 0.00 0.00 0.00 1.67 I 'A' 1.95 1.99 5.63 0.00 

2 'A' 7.24 3.37 5.56 5.26 7.41 5.00 2'A' 2.93 4.64 2.82 0.00 

3 'B' 29.69 15.82 18.52 15.79 16.67 1.67 3'B' 16.10 12.58 11.27 18.75 

4'C' 46.23 53.47 57.41 55.26 42.59 20.00 4'C' 35.12 28.48 42.25 22.29 

SoC' 15.21 25.51 18.52 23.68 33.33 71.67 SoC' 43.90 52.32 38.03 58.33 

Figures 7.1b (i & ii): Percentage Distributions ofStude1lts amo1lg the Questiollnaire Scale Optio1lsfor Q 2 

Figure 7.1 b(i): GU - Part 1 Q2 
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Figure 7.1b(ii): UB-Part 1 Q2 
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Comparison of university distributions for Question 2 

Figures 7.1 b (i and ii) show that the Q2 distributions took shapes almost similar to those in 

Ql. While the GU distributions were dominated by option 4 on the scale, the UB ones were 

dominated by option 5. The UB students seemed to have been more aware that lecturers are 

not infallible and that they should feel free to voice their disagreements where and when they 

occur. 

The UB Year 3 group was the only one which had a distribution dominated by option 4 on 

the scale, once again giving an impression that they might have been less confident than the 

other groups where this issue was concerned. This makes one wonder if the 'sophomore 

slump' that seemed to be experienced at late Level 2 at GU might be experienced at 3rd Year 

atUB. 

Comparison of GU staff results with student results 

As in Q1, the staff distribution was clearly dominated by option 5. It is apparent that the Staff 

need to communicate more with students to make it clear what is expected of them. The 

results can be taken to imply that the staff took it for granted that the students should know 

about the fact that they had the right to question them, while the students might have felt 

uncomfortable doing so. Though the students' distributions are also skewed towards the 

Perry 'C' side, a lot of encouragement is obviously needed to bring them to the level 

expected by the staff. 

Question 3 

Statements: I believe it is the job of the lecturer to supply me with all the knowledge I need. Vs. The duty of 

the lecturer is not to teach me everything, but to help me think for myself. 

Tables 7.1c (i and ii) and Figures 7.1c(I and ii) show the distributions of the results for Q3. 

183 



Tables 7.1 c (i & ii): Percentage DistriblltiOIlS of Shuients among the Question1laire Scale OptiollS for Q3 

Table 7.1c(J): GV - Part 1 Q3 Table 7.1c(ii): VB - Partl Q3 

Pos. Level Early Late Level Level Staff Pos. Year Year Year Year 

1 Level Level 3 4 1 2 3 4 

2 2 

1 'A' 2.22 3.57 3.70 2.63 1.85 0.00 1 'A' 3.41 7.95 2.82 4.17 

2'A' 10.78 10.20 11.11 26.32 11.11 1.67 2'A' 5.85 5.% 8.45 10.42 

3'B' 15.51 19.89 31.48 5.26 12.96 1.67 3'B' 15.12 18.54 14.08 8.33 

4'C' 48.60 46.94 38.89 44.74 37.04 26.67 4 'C' 36.58 23.84 43.66 37.5 

S'C' 21.57 18.37 14.81 21.05 37.07 68.33 S'C' 39.02 43.71 30.99 39.58 

Figures 7.1c (i & ii): Percentage DistribuJiollS ofShuients amo1lg the Qllestio1l1Ulire Scale OptiollSfor Q 3 

Figure 7.1c(i): GU - Part 1 Q3 
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Figure 7.1c(ii): UB - Part 1 Q3 
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Comparison of the university distributions for Question 3 

The GU distributions were once again dominated by option 4 of the Perry 'C' category. 

Unlike in the previous two questions (Ql & Q2), option 5 of the Perry 'C' category was not 

too dominant over option 4 in the DB distributions. The results might have shown that the 

students had Perry 'C' perceptions, but the fact that the extent of agreement was generally not 

as strong as it was in the other 2 questions could not be ignored. This might imply that 

though the students agreed that lecturers were not supposed to supply them with all the 

knowledge they needed, they were not strongly in agreement with this. It can therefore be 

speculated that the students might have been indirectly indicating that they would rather have 

lecturers doing so, despite the fact that they knew it would not be the right thing to do. The 
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problem with the UB Year 3 was observed here again, with a higher proportion going for 

option 4 while fewer students went for option 5. This, though noted, is however still not seen 

as too much of a problem as both options are within the Perry 'C' category. 

Comparison of GU staff results with student results 

The staff distribution was the same as in Q I and Q2. Option 5 of the Perry 'C' category 

dominated, meaning that the staff felt more strongly about the issues than the students. The 

difference in this case might be taken to mean that the students did not know the extent to 

which they could rely on lectures, even though they knew it was not supposed to be too 

much. It could also mean that even though they knew they were not supposed to rely too 

much on the lecturers, they would have liked that to happen. Since the views of the staff were 

so strong, it means they should let students know about their expectations. 

Question 4 

Statements: A good lecturer is one who points out to students which is the one accepted view of an issue. Vs. 

I think a good lecturer should give all views on an issue and give students a chance to evaluate them. 

Comparison of the university distributions for Question 4 

Tables 7.1d(i & ii) and Figures 7.1d(i & ii) below show the results obtained from the two 

universities for Q4. 

The shape of the GU distributions was not too different from the one observed in the previous 

questions. These distributions were typically skewed towards Perry 'C', with option 4 of this 

category dominating. The UB distributions were however quite different from those in the 

previous questions. There was an obvious increase in both Perry' A' and 'B' thinking, and a 

marked decrease in Perry 'C' thinking, as compared to other questions. Though both the 

Perry 'A' and 'B' proportions did not reach 25%, they were still higher than it had been 

observed before. 
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Tables 7.1 d (i & ii): Perce1ltage Distriblltiom of Stude1lts amollg the Questiollllaire Scale Optiom for Q4 

Table 7.1 del): GV Part 1 Q4 Table 7.1d(ii): VB Part 1 Q4 

Pos. Level Early Late Level Level Staff Pos. Year Year Year Year 

I Level Level 3 4 I 2 3 4 

2 2 

1 'A' 1.18 2.04 1.82 0.00 3.70 0.00 1 'A' 8.78 9.93 8.45 14.58 

2'A' 8.42 6.63 0.00 0.00 9.26 6.67 2'A' 4.88 8.61 4.23 14.58 

3'B' 17.87 18.37 12.96 13.16 7.41 15.00 ! 3'B' 21.95 23.18 19.72 22.92 

4'C' 46.97 43.88 37.04 57.89 37.04 51.67 4'C' 24.39 21.19 39.44 25.00 

SoC' 24.08 28.57 48.15 28.95 42.59 25.00 SoC' 40.00 37.09 26.76 22.92 

Figures 7.1d (i & ii): Percelltage Distributiom ofShulellts allLOllg the Questiollnaire Scale Optiomfor Q 4 

Figure 7.1d(i): GU - Part 1 Q4 Figure 7.1d(ii): UB - Part 1 Q4 
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The differences could be taken to indicate that UB students were much more uncomfortable 

in Multiplicity than their GU counterparts. Perry 'C' thinking still dominated in the UB 

groups, but the fact that it was not in the same strength as in other questions gave an 

impression of discomfort in MUltiplicity. One wonders if this might have been a result of the 

way the students were taught. This could either mean that the students were used to being 

presented with definitive views from lecturers, or they might have been exposed to multiple 

views, only to their discomfort. Whatever the reason for this discomfort, it is clear that these 

students need to be encouraged to deal with multiplicity by being exposed to it as much as 

possible, and by being encouraged to make their own decisions on issues. 
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Comparison of GU staff results with student results 

Unlike with the previous three questions, the staff distribution here was found to be almost 

the same as those of students in that there was a clear domination of option 4 over option 5 of 

the Perry 'C' category. Late Level 2 and Level 4 were the only groups with option 5 

dominating option 4. It was quite peculiar that there was an indication to the effect that the 

staff were not strongly in agreement with the presentation of multiple perspectives to 

students. It was clear that they agreed with this, but only did so 'mildly'. The reasons why 

this could have been so could not be told from these data. One could only think that if they 

felt this way, it might have been possible that they did not present the students with enough 

opportunity to deal with multiplicity, or that even if they did, they might have been 

uncomfortable doing so. It is obvious though that if not given the opportunity to face and deal 

with multiplicity in their education, the students might leave university lacking in the power 

to face it in their careers and in normal life. 

Question 5 

Statements: I think lecturers should avoid teaching material that they know students will find difficult. Vs. 

Lecturers should aim to provide challenges to their students by introducing difficult topics. 

The results for this question are shown in Tables 7.le(i & ii) and Figures 7.1e(i & ii) on the 

next page. 

Comparison of university distributions 

There was, once again, a marked difference between the GU and UB distributions. The 

typical outlook of the dominance of option 4 on the scale in the GU distributions was 

maintained. The UB distributions were, however, observed to have changed a lot. Option 3 

came out clearly dominant over any of the other four options on the scale, indicating that 

Perry 'B' thinking dominated. 

UB students were therefore seen to have been more uncomfortable in dealing with challenges 

in the form of increased difficulty of the taught material, than their GU counterparts. This 
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finding was in line with the observation made in Q4, where it was clear that these students 

were uncomfortable with challenges brought in by multiplicity. 

Tables 7.1e (i & ii): PerCe1lillge Distributiolls ofStude1lts amollg the Questio1l1laire Scale OptiollSfor Q5 

Table 7.1e(i): GV - Part 1 Q5 Table 7.1e(ii): VB - Part 1 Q5 

Pos. Level Early Late Level Level Staff Pos. Year Year Year Year 

I Level Level 3 4 I 2 3 4 

2 2 
I 

1 'A' 0.00 1.02 1.85 0.00 1.85 0.00 : 1 'A' 7.80 14.57 7.04 14.58 

2'A' 3.99 4.08 3.70 5.26 5.56 0.00 i 2'A' 8.78 8.61 18.31 12.50 : 

3'B' 26.88 25.51 18.52 28.95 12.96 3.33 I 3'B' 42.44 44.37 50.70 31.25 
I 

4'C' 54.80 54.08 62.96 39.47 57.41 66.67 I 4'C' 27.80 21.85 21.13 14.58 I 

S'C' 13.15 14.80 12.96 26.32 22.22 30.00 1 
S'C' 13.17 10.60 2.82 27.08

1 

Figures 7.1 e (i & ii): Percelltage DistributiollS of Shuiellts amollg the Questiollllaire Scale OptiollS for Q 5 

Figure 7.1e(i): GU - Part 1 Q5 Figure 7.1e(ii): UB - PartI Ql 
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It was found that these same students who had indicated in Ql that they knew they had to 

exercise a lot of independence in their studies could turn out to be uncomfortable in facing 

challenges. This might indicate that the students wanted the easy way out. One wonders why 

this feeling was detected at all four levels. The students might either have been used to 

dealing with material that did not present too many challenges, or they might have been made 

to face challenges, but were not too happy about it. 
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Comparison ofGU staffresults with student results 

The staff distribution was similar in shape to those of students, with option 4 being more 

dominant than option 5, though the staff recorded the highest proportions in both. This might 

indicate that though the staff appreciated the importance of challenging the students, they did 

not strongly agree with doing this. The results might also imply that the staff believed in 

presenting only 'mild levels' of challenges. If the latter were true, this would be no good to 

those students already performing at high levels, as there would be nothing to prompt further 

growth in them. 

Question 6 

Statements: I prefer not to work with other students because then I stand less chance of picking up wrong 

ideas. Vs. It is good to work with other students because by listening to their points of view, I can evaluate 

my own. 

Tables 7.1f(i & ii): Percelltage Distributions ofShuumts amollg the Questionnaire Scale Options for Q6 

Table 7.1f(i): GU - Part 1 Q6 Table 7.1f(ii): UB - Part 1 Q6 

Level Early Late Level Level Staff Year Year Year Year 

1 Level Level 3 4 1 2 3 4 

Pos. 2 2 Pos. 

1 'A' 0.00 1.53 1.85 0.00 3.70 0.00 1 'A' 0.98 5.96 1.41 4.17 

2'A' 1.77 3.06 3.70 2.63 0.00 1.67 2'A' 1.46 2.65 2.82 4.17 

3'B' 9.60 21.94 5.56 13.16 20.37 16.67 3'B' 9.76 9.27 4.23 10.42 

4'C' 54.06 46.43 59.26 39.47 31.48 43.33 4'C' 27.32 24.50 32.39 31.25 
, 

SOC' 33.09 26.02 27.78 44.74 44.44 36.67
1 

SoC' 60.49 57.62 59.15 50.00 

Figures 7. If (i & ii): Percelltage Distribulinm of Shuumts among tlU! Queslimmaire Scale Oplimls for Q 6 

Figure 7.f( 0: GU - Part 1 Q6 
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Figure 7.1f(ii): UB - Part 1 Q6 
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Comparison of the university distributions 

As in the other questions, the GU distributions seemed to be dominated by option 4 while 

option 5 was more popular at UB. This can be taken to indicate that the UB students were 

more appreciative of their peers and probably even had more faith in them as possible 

sources of information. 

Comparison of GU staff results with student results 

The staff distribution had a similar shape as those of the students. It was, however, observed 

that the staff recorded a lower proportion of Perry 'C' responses than the Levell, late Level 

2 and the Level 3 group, and a higher proportion of the same than early level 2 and Level 4. 

This might mean that the staff group was not as keen on students working together than Level 

1, late Level 2 and Level 3. This might be an indication that the staff did not see group-work 

as a worthwhile mode of learning for students, while the students themselves valued it more. 

It was interesting to find that the groups which were thought to have been more advanced in 

their perceptions, according to the discussion in Chapter 6, i.e. early level 2 and Level 4, had 

lower Perry 'c' proportions. One could speculate that these two groups might have realised 

that, though potentially useful, group-work may not be the best forum for students to engage 

in self-evaluation (which is suggested by the question). 

Question 7 

Statements: All one has to do in biology is to memorise things. Vs. Instead of just memorising things, it is 

interesting to look for patterns and relationships among facts. 

The results for this question are shown in Tables 7.1g(i & ii) and Figures 7.1g(i & ii). 
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Tables 7.1g (i & ii): Percelltage Distributi.ons of Studellts among tlte Questiollnaire Scale Options for Q7 

Table 7.1g(i): GV - Part 1 Q7 Table 7.1g(ii): VB - Partl Q7 

Pos. Level Early Late Level Level Staff Pos. Year Year Year Year 
i 

1 Level Level 3 4 1 2 3 4 

2 2 
I 

1 'A' 4.14 0.00 0.00 0.00 0.00 0.00 1 'A' 4.39 1.99 4.23 2.08 I 

2'A' 12.26 3.06 7.41 0.00 0.00 0.00 2'A' 3.41 3 .31 1.41 0.00 

3'B' 25.70 12.24 16.67 5.26 7.41 1.67 3'B' 11.71 9.27 2.82 4.17 ' 

4'C' 40.32 46.43 46.30 55.26 46.30 23.33 4'C' 29.76 17.22 33.80 22.92 

SoC' 15.95 36.73 29.63 39.47 46.30 75.00 
i 

SOC' 50.73 66.89 57.75 70.83 
- - - L-____ ._- --_. __ ._-

Figures 7.1g (i & ii): Percelltage Distributions of Shuiellts among tlte Questio1lllaire Scale Options for Q 7 

Figure 7.1g(i): GU - Part 1 Q7 
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Figure 7.1g(ii): UB - Part 1 Q7 
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While UB distributions were, once again, dominated by the extreme option 5 of the Perry 'C' 

category, the GU distributions were mostly dominated by option 4. GU Level 4 was the only 

exception, it registered equal proportions of option 4 and 5. The GU students were not as 

strongly opposed to memorisation as the UB students. The nature of the exams GU students 

were made to sit might have been a contributing factor to this attitude to learning. 
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Comparison of staff results with student results 

The staff distribution was different from those of students in that option 5 dominated. Though 

the perceptions of the two groups were not antagonistic, as both had predominantly Perry 'C' 

distributions, the staff felt more strongly than students about looking for patterns among facts 

instead of memorising. This could either mean that the students were not getting the message 

that they had to look for patterns clearly, or they simply found memorisation useful in their 

learning or for passing their exams. The most important thing however, is that though the 

agreement with linking information might not have been that strong, at the end of the day, it 

was there, and the students did not agree that all they had to do was memorise things. 

Question 8 

Statements: Science outlines a set of facts about what is happening in the world. A student needs to develop 

ways of memorising these facts. Vs. I do not believe that all scientific facts represent the ' Absolute Truth'. 

Students should try and understand arguments for and against existing knowledge. 

Tables 7.1 It (i & ii): Percentage Distributions of Students amollg the Questi01l1Ulire Scale OptiOllS for Q8 

Table 7.1ft (i): GV - Part 1 Q8 Table 7.1/Z(ii): VB - Part 1 Q8 

Pos. Level Early Late Level Level StatT ; Pos. Year Year Year Year 

1 Level Level 3 4 1 2 3 4 

2 2 
I 

1 'A' 0.44 0.00 1.85 0.00 0.00 0.00 1 'A' 3.90 0.00 0.00 2.08 

2'A' 5.76 5.10 5.56 2.63 1.85 0.00 2'A' 4.88 5.30 0.00 2.08 

3'B' 17.13 12.76 14.81 5.26 5.56 1.67 3'B' 21.95 18.54 9.86 8.33 

4'C' 49.48 47.96 44.44 42.11 42.59 23.33 4'C' 32.20 26.49 45.07 22.92 

S'C' 25.26 33.67 33.33 50.00 44.44 68.33 SoC' 37.07 49.67 45.07 64.58 

Figures 7.1h (i & ii): Percentage Distribllti.ollS ofShulents among the Questiollnaire Scale Optiomfor Q 8 

Figure 7.1h(i): GU - Part 1 Q8 Figure 7.1 h(ii): UB - Part 1 Q8 
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Comparison of the university distributions 

Question 8 also produced the familiar trend in the difference between the distributions of the 

two universities. For GU, option 4 was dominant in the lower levels, and not so much in the 

upper levels, Levels 3 and 4. The former had much higher proportions of option 5 (50.00% 

vs. 42.11 % for option 4), while with the latter, the difference was not that big (42.59% for 

option 4 and 44.44% for option 5). 

It has become apparent that UB students appeared to have stronger Perry 'C' perceptions in 

issues relating to responsibility and reliance on lecturers, as well as those issues pertaining to 

nature of knowledge of science, as the shapes of the distributions show. It was interesting to 

note that though this might have been the case, UB students were not comfortable at facing 

challenges in the form of difficult issues and multiplicity in knowledge. One could then be 

led to think that maybe UB students just expressed what they knew to be the case or what 

they thought they would be expected to say, but were not necessarily ready to act the part of 

meeting the challenges. 

Comparison of GU staff results with student results 

The staff distribution once again differed from the GU students' in that option 5 was more 

common in the staff's than option 4. It could not be disputed that the staff's perceptions were 

much higher than those of students. What one continues to wonder is if this meant the 

students' expectations were not at par with the staff's because they should be naturally less 

mature, or that the staff's expectations were simply higher. Though this difference did exist, 

it was clear that Peny 'C' thinking dominated the students' thinking in general. 

Question 9 

Statements: I prefer to learn facts and be tested on them in short questions. Vs. I find short questions 

restrictive, as they do not give me the opportunity to explain what I know and understand. 

The results are found in Tables 7.1h(i & ii) and Figures 7.1h (i & ii) below. 
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Tables 7.1i (i & ii): Percelltage Distributiolls of Shtdellts amollg the Questiollnaire Scale Options for Q9 

Table 7.1 i( I): GU - Part 1 Q9 Table 7.li(ii): UB Part 1 Q9 

Pos. Level Early Late Level Level Staff Pos. Year Year Year Year 

1 Level Level 3 4 1 2 3 4 

2 2 

lOA' 16.10 13.26 12.96 10.53 11.11 0.00 lOA' 15.61 9.27 4.23 12.50 

2'A' 27.33 24.49 22.22 10.53 14.81 6.67 2'A' 12.20 7.95 7.04 2.08 

3 'B' 34.56 36.22 40.74 39.47 38.89 45.00 3'B' 37.56 31.13 25.35 33.33 

4'C' 12.26 18.88 14.81 23.68 25.93 31.67 4'C' 19.51 25.83 33.80 29.17 

S"C' 8.42 6.63 9.26 15.79 3.70 13.33 S"C' 15.12 25.17 29.58 43.75 

Figures 7.1i (i & ii): Percentage Distributions of Shuiellts among the Questionnaire Scale Options for Q 9 

Figure 7.1i(i): GU - Part 1 Q9 
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Figure 7.1 i(ii): UB - Part 1 Q9 
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The difference between the distributions for the two universities was quite notable. The GU 

were clearly bell-shaped, with the Perry 'B' option 3 being modal at all levels. This 

suggested that the students were generally neither opposed to nor in support of the use of 

short questions in assessment. This could be taken to imply that though the GU students 

might have known that short questions were not particularly good for assessing their level of 

understanding, they still preferred to be assessed using them. The UB distributions had a 

different outlook altogether. Figure 7.1i(ii) shows that there appeared to have been a fair split 

of proportions of students among options 3, 4 and 5. 
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Perry 'C' thinking can be said to be dominant in the UB distributions, as both option 4 and 5 

are part of the Perry 'C' category. It was however clear that Perry 'B' proportions were 

higher than the separate options 4 and 5 proportions, at lower levels, Year 1 and Year 2, but 

lower than each of these two options at Year 3 and 4. The Perry 'C' values indicated that the 

perceptions of the students were better up the ladder than below. These Perry 'B' values were 

however still very high compared to those recorded in other questions, except Q5, where they 

were seen to be highest. It can be concluded though that the UB students were not as 

uncomfortable with offering their own opinions as the GU students were. 

Comparison of GU staff results with GU student results 

As already mentioned in Chapter 6, there appeared to have been more to the issue of 

assessment than the students just wanting the easy way out. The staff distribution assumed 

the same bell-shape as the students'. This suggested that the staff themselves were not too 

sure about the use of short questions in assessment. What this could mean is that the staff 

might have short questions for their convenience in marking and hence reduction of their 

workload, but at the same time knew these were not best for assessing students;' 

understanding. This obviously sends a wrong signal to the students, who might end up 

confused, as the results showed. Short questions are not the best tool for assessment, as they 

cannot help develop complex thinking in students. Perry (1999) argues that students who 

become more complex in their thinking in the classroom could apply that thinking to the 

complexities of citizenship in the real world. 

Question 10 

Statements: In exams I prefer questions which are based on what the lecturer taught. Vs. In exams I prefer 

questions that demand thinking beyond what is taught in class. 

The results are shown in Tables 7.1j (i & ii) and Figures 7.1j (i & ii). 
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Tables 7.1j (i & ii): Percentage Distributions of Students among the Question1laire Scale Options for QI0 

Table 7.1j(i): GV - Part 1 QlO Table 7.1j(ii): VB - Pari I QIO 

Pos. Level Early Late Level Level StatT Pos. Year Year Year Year 

1 Level Level 3 4 1 2 3 4 

2 2 

1 'A' 22.90 23.47 38.89 26.32 12.96 3.33 1 'A' 42.93 50.33 39.44 50.00 

2 'A' 36.63 34.69 33.33 50.00 33.33 11.67 2'A' 2 1.43 13.25 19.72 12.50 

3'B' 25.11 29.59 20.37 13.16 25.93 23.33 3'B' 21.95 21.85 23.94 14.58 

4'C' 11.52 9.18 7.41 7.89 16.67 41.67 4'C' 6.83 9.27 11.27 12.50 

S 'C' 2.36 2.55 0.00 2.63 5.56 15.00 S'C' 6.83 4.64 5.63 10.42 

Figures 7.1j (i & ii): Percentage Distributions o/Struie1lts alllong tlte Question1laire Scale Options for Q 10 

Figure 7.1j(i): GU - Part 1 Q10 
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Figure 7.1j(ii): UB - Part 1 Q10 
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Question 10 produced student distributions whose shapes appeared like mirror images of 

those observed in most of the other questions (see Figures 7.1j (i & ii)), for both universities. 

The student distributions were all skewed towards Perry' A' thinking. In the au distributions 

option 4 was replaced by option 2 the milder option of the Perry' A' category, in the dominant 

position that it occupied in the other questions. In the case of UB distributions, option 5 was 

replaced by the stronger option of the Perry 'A' category, option 1. This finding was 

important as it served to further clarify the fact that UB students tended to agree more with 

extremes of the categories than their au counterparts. Whether this could have been due to 

the convenience of picking the extreme position, which was next to the statement (and 
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therefore making the decision-making process less laborious) or whether they were indeed 

more intellectually advanced could not easily be told from this data alone. 

What this data has definitely confirmed is that the students tend to regress to lower levels of 

perceptions when confronted with assessment issues. Though the results from Q1 indicated 

that the students in both universities knew they had to work some things out themselves 

without relying too much on the lecturers, they still indicated they preferred not to be asked 

questions demanding thinking beyond what is taught in class. 

This finding all boils down to the students' knowledge of their responsibilities, and yet 

wanting to pass with as little effort as possible. Offering students no such opportunities, but 

making sure they get to exercise the responsibilities they only know too well about, can only 

discourage this kind of thinking. 

Comparison of GU staff results with GU student results 

Figure 7.1j(i) shows a clear case where the students' perceptions were totally opposed to 

those of staff. While the students' distributions were skewed towards Perry 'A' thinking. 

Those of staff were almost their mirror image, skewed towards Perry 'C' thinking. This 

finding agrees with Wilson's (1981) assertion that there is always a lack of synchrony 

between staff and students' views of assessment. He states that: 

... With regard to assessment. .. staff award grades to reflect their judgement of a student's ability and interest 

and effort he has put into doing the assignment. But their expectations are idealistic and unrealistic since they 

forget that for the majority of the students' social life, personal interest and vocational plans (which do not 

include a career in research or higher education) conflict with the simple dedication to academic stuff which 

staff imagine ... (pp. 44-45) 

It appears that all students are interested in making the pass mark, and achieving this through 

the easiest way possible. Wilson further states that ideas of excellence and scholarship, as 

defined by staff, are not among the constructs through which the majority of students 

interpret and evaluate the process of higher education, but their definition of excellence 

extends only to the quality of teaching. It is no wonder then that they would want to be 

assessed only on what staff have taught. This difference in expectations of staff and students 
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is what most systems should be aware of, so that it can be dealt with in ways that would be 

beneficial to the students. Students need to be informed that their 'near-sightedness ' would 

not be beneficial for them in the future, where more will be expected of them. 

Question 11 

Statements: In exams, I expect to be rewarded for giving as much information as possible. Vs. I believe what 

should matter in exams is the quality of my answers, not how much I write. 

Tables 7.1 k (i & ii): Perce1ltage Distributio1lS of Studellts am01lg the Questi01l1Ulire Scale Options for Q11 

Table 7.1 k(i): GU Part 1 Qll Table 7.1k(ii): UB Part 1 Qll 

Pos. Level Early Late Level Level Staff Pos. Year Year Year Year 

1 Level Level 3 4 1 2 3 4 

2 2 

1 'A' 2.36 2.04 3.70 0.00 0.00 0.00 1 'A' 5.85 9.27 2.82 6.25 

2'A' 6.35 7.65 3.70 5.26 7.41 1.67 2'A' 2.93 1.32 5.63 0.00 

3'B' 16.10 16.33 22.22 7.89 9.26 3.33 3'B' 17.07 11.92 14.08 4.17 

4'C' 38.55 41.84 35.19 36.84 38.89 36.67 4'C' 12.20 15.89 22.53 16.67 

SoC' 34.86 31.63 35.19 50.00 38.89 53.33 SoC' 61.95 60.93 54.93 72.92 

Figures 7.1 k (i & ii): Percentage Distributiolls of Studellts among the Questiollllaire Scale OptiOIlS for Q 11 

Figure 7.1 k(i): GU - Part 1 Q11 Figure 7.1 k(ii): UB - Part 1 Q11 
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Comparison of university distributions 

The difference between the two universities was evident again in this question. The VB 

distributions were, without doubt, dominated by option 5 of the Perry 'C' category. Option 4 

did not come out too dominant this time, in the GV distributions. It was slightly dominant 

only at Level 1 and early Level 2. For late Level 2 and Level 4, there were equal option 4 and 

5 proportions. Level 3 was the only one with Level 5 clearly dominating option 4. The 

general outlook though, from Figure 7.1k(i), was that neither of the two Perry 'C' options 

was too dominant over the other in the GV distributions. 

Comparison of staff results with GU student results 

The staff distribution was clearly skewed towards the extreme end of the Perry 'C' category, 

rendering option 5 more dominant over option 4. Though the difference did exist between the 

two groups, it is important to note that both the staff and the students did agree, to differing 

degrees, on quality taking precedence over quantity in assessment. 

7.2.2 Directions of intellectual growth in the two universities 

So far the results have shown how the students in the two universities and the staff were 

distributed amongst the different options along the scale of the Perry categories. This part of 

the discussion will focus on how the students in the different levels within each university 

were distributed in the different questions. This will give an idea if the students in the two 

universities followed a similar or different line of development. It is in this part of the 

discussion that issues like the 'sophomore slump' mentioned by Grinnell (1987) (see Chapter 

6, page 118) can be investigated. 

7.2.2.1 Determination of the direction of intellectual progression at UB 

In Chapter 6, it was observed that there might have been obstacles that GU students met at 

some points during their courses that negatively affected their attitudes to some aspects of 

their learning. The progress of VB students was also investigated. As in Chapter 6, the levels 
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were placed according to increasing values of Perry 'A' and 'B' proportions, and decreasing 

values of Perry 'C' proportions for each question. The most advanced level in each question 

would therefore have the lowest Perry 'A' and 'B' proportions, and the highest Perry 'C' 

proportion, and would come first in the rankings. The least advanced would have the highest 

Perry 'A' and 'B' proportions, and the lowest Perry 'C' proportion, and would therefore 

come last in the ranks. The level that came first in any rank was given a number 1 position, 

and the one coming last a number 4. The rank-orders were based on Tables 7.1a-k (ii) and are 

summarised in Table 7.2 below. 

Table 7.2: Rank-orders of the Different UE Levels over the Three Pen)' Categories for each Question in Part 1 

(1 =l17ost advanced: Lowest Perry 'A' and 'E' proportions 01' highest Perry 'C' proportion; 4=least advanced: 

Highest Pen), 'A' and 'E' proportions 01' lowest Pen), 'C' proportion) 

Level of Study Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Ql0 Qll 
Perry 'A' 

Year 1 1 2 1 2 1 1 4 4 4 4 3 

Year 2 3 3 3 3 2 4 2 3 3 3 4 

Year 3 4 4 2 1 3 2 3 1 1 1 2 

Year 4 2 1 4 4 4 3 1 2 2 2 1 

Perry'B' 

Year 1 3 3 3 2 2 3 4 4 4 3 4 

Year 2 2 2 4 4 3 2 3 3 2 2 2 

Year 3 4 1 2 1 4 1 1 2 1 4 3 

Year 4 1 4 1 3 1 4 2 1 3 1 1 

Perry'C' 

Year 1 2 4 2 2 2 2 4 4 4 4 4 

Year 2 3 1 2 3 3 3 3 3 3 3 3 

Year 3 4 3 3 1 4 1 2 1 2 2 2 

Year 4 1 2 1 4 1 4 1 2 1 1 1 

The level(s) with the highest number of questions for each position in the rank-order was 

determined from the table above and highlighted in bold and Italics. It has to be remembered 

that position 1 means the group had the highest proportion of Perry 'C' s and lowest 

proportion of Perry 'A' or 'B', and was therefore regarded as the most advanced. As in Part 

1, these results were only given a qualitative and not a statistical analysis. As a result, only an 

estimate of the positions of the levels in the three Perry categories can be determined from 

Table 7.2 above. Of most importance to the analysis is the determination of which levels tend 

to be either at the beginning (most advanced) or the end (least advanced) of the ranks. 
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Perry 'A' Rank-order: 

The allocation of the positions in the Perry 'A' ranks makes it difficult to determine which 

one generally produced the highest or lowest proportions of Perry 'A' thinkers. However, the 

conclusion that can be made on the basis of these rank-orders is that there was obviously no 

smooth progression from Year 1 to year 4. Even so, the proportions of Perry 'A' thinkers 

alone do not give enough ground for solidifying this conclusion. Perry 'B' and 'C' 

proportions also need to be looked at. 

Perry 'B'Rank-order: 

A bird's eye look at the Perry 'B' ranks suggests that Year four students might have been the 

most advanced, as they had the highest number of questions where they came first in the 

ranks or produced lowest Perry 'B' proportions. Year 3 students were the next in the list of 

lowest Perry 'B' proportions. The results also seem to suggest that Year 1 might have been 

the least advanced, as they registered the highest number of questions in which they came 

fourth in the ranks. This would therefore place Year 2 at position 3 in the rank. It has to be 

noted though that this is only an estimate of the rank-order, that might end up not necessarily 

being confirmed by the statistical analysis. 

Perry 'C'Rank-order: 

The generally Perry 'C' rank-order was less obscure than those of the other two categories. It 

was much clearer that Year 4 came first in the ranks most of the time, followed by Years 3, 2 

and 1 in that order. This confirms the estimate rank-order in the Perry 'B' category. Though 

these estimates give an idea of intellectual progression occurred at DB, this has to be 

investigated statistically. 

7.2.3 Chi-square comparisons of Part 1 results for the different UB groups 

A chi-square analysis of the results was carried out to find out if the different groups' 

distributions among the five options on the scale for each of the eleven questions were 
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significantly different. Raw frequencies were used for this purpose. Each group's distribution 

was compared to that of each of the other groups. The results from these comparisons are 

shown in Table 7.3 below. The highest degrees of freedom should be 4, as there were 5 

options. In some cases, when the chi-square value was calculated, there were some cells in 

which the expected frequencies turned out to be lower than 5%. This could not be accepted, 

and so some cells had to be pooled together to create cells with larger expected frequencies. 

This resulted in the degrees of freedom being reduced. A chi-square value less than the 

critical value for particular 'degrees of freedom' would mean that the two distributions 

compared were not significantly different at a particular significance level. 

Table 7.3: Chi-square Values for the Comparison of the Distributions of the Different UB Groups (Part 1) 

Question Year 1 vs. Year 1 vs. Year 1 vs. Year2vs. Year 2 vs. Year3vs. 

Year 2 Year 3 Year 4 Year 3 Year 4 Year 4 

1 1.61 df=3 20.32 df=3 1.98 df=2 14.89 df=3 2.87 df=2 16.73 df=2 

2 3.69 df=3 1.20 df=2 3.60 df=2 5.15 df=3 0.66 df=2 5.68 df=2 

3 8.96 df=4 1.86 df=3 0.13 df=2 9.08 df=3 5.02 df=3 0.95 df=2 

4 2.63 df=4 6.95 df=3 15.32 df=3 8.77 df=3 4.42 df=4 6.09 df=3 

5 5.50 df=4 9.29 df=3 3.52 df=2 7.23 df=3 9.85 df=4 7.64 df=3 

6 6.95 df=3 1.15 df=2 2.19 df=2 4.02 df=2 1.02 df=2 2.86 df=2 

7 10.84 df=3 4.65 df=2 7.55 df=2 7.92 df=2 2.70 df=2 2.12 df=2 
! 

8 6.13 df=3 12.38 df=2 12.80 df=2 10.23 df=2 3.92 df=2 6.13 df=2 , 

9 11.34 df=4 18.90 df=3 27.34 df=3 3.09 df=3 9.26 df=3 4.42 df=3 
I 

10 5.67 df=4 0.71 df=3 5.21 df=3 2.91 df=3 2.80 df=3 3.40 df=3 
I 

11 2.73 df=3 4.52 df=3 5.37 df=2 1.87 df=3 3.54 df=2 4.36 df=2 
I 

CHI-SQUARE CRITICAL VALUES 

Significance Level 0.05 0,01 

Degrees of freedom = 1 3.84 6.64 

Degrees of freedom = 2 5.99 9.21 

Degrees of freedom = 3 7.82 11.34 

Degrees of freedom = 4 9.49 13.28 

The values in bold show instances where the difference between the two levels compared was 

significant. The comparison starts between Year 4 and the other groups, as they were shown 

to have been the most advanced, from the rank-orders. The difference between Year 4 and 

Year 3 students was significant only in two instances, Ql and Q8. In Ql, Year 4 recorded a 

higher proportion of Perry 'C' and lower proportions of both Perry 'A' and 'B' proportions. 
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This means Year 4 was therefore more advanced in respect of Q1. In Q8, Year 4 had a higher 

proportion of Perry 'A', a lower proportion of Perry 'B', and a lower Perry 'C' proportion 

than Year 3. This puts Year 3 at a more advanced level. Putting the two questions together 

however, puts Year 4 at an advantage as it had a lower Perry 'B' proportion in Q8. SO, 

though the two levels might have appeared not to be significantly different, Year 4 was a 

little bit more advanced than Year 3. This agrees with the rank -order suggested in 7.2.2. The 

order could then be concluded to be Year 4> Year 3. 

When Year 4 was compared with Year 2, there were two questions CQs 5 & 9) in which the 

differences were significant. In both questions, Year 4 was more advanced than Year 2 

judging from the Perry 'A', 'B' and 'C' proportions. Comparing Year 4 with Year 1 showed 

that the differences were significant for Qs 4, 7, 8, & 9. In the last three of these questions, 

Year 4 was more advanced than Year 1, on the basis of the Perry' A', 'B' and 'C' proportions 

generated. It can be assumed that these results indicate that Year 4 was more advanced both 

Year 1 and Year 2. On the basis of the number of questions in which this level was more 

advanced than the others, it can also be assumed that Year 3 > Year 2 > Year 1 Cwith the '>' 

sign indicating 'more advanced'). However, further comparisons are made based on the 

results above. 

Comparing Year 3 with other levels showed that there were five instances CQs 1, 3, 4, 7 & 8) 

where it was significantly different from Year 2, and four CQs 1, 5, 8 & 9) in which it was 

significantly different from Year 1. In the case of Year 2, Q 1 was the only one in which Year 

3 was less advanced than Year 2 in that it had higher proportions of Perry 'A' and 'B', and a 

lower Perry 'C' proportion. In all the other questions, Year 3 was more advanced. That led to 

the conclusion that: Year 4> Year 3 > Year 2. 

In Qs 1 and 5, Year 3 was less advanced than Year 1 as it had higher proportions of Perry 'A' 

and 'B' and lower Perry 'C' proportions. In Qs 8 and 9, Year 3 was more advanced than Year 

1 as it had lower proportions of Perry 'A' and 'B', and higher Perry 'C' proportions. These 

results place Year 3 and Year 1 at a tie, and this can only be resolved by comparing these two 

groups with others. 
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Comparing Year 1 with Year 2 gave only two instances where the differences were 

significant, while there were five such instances when comparing it with Year 2. As already 

discussed above, Year 3 proved to be more advanced in four out of five of those instances. 

On comparing Year 1 with Year 2, it was found that the differences were significant in Qs 7 

and 9. In both cases Year 2 was more advanced than Year 1 in that it had lower Perry 'A' and 

'B' proportions and higher Perry 'C' proportions. These results led to the conclusion that 

Year 3 was more advanced than Year 2, and Year 2 more so than Year 1. The tie between 

Year 1 and Year 3 was therefore resolved, and the levels could be placed in the following 

order of advancement, with the most advanced first: 

Year 4 > Year 3 > Year 2 > Year 1 

This rank-order agrees with that suggested in Section 7.2.2. From these results, it can be 

concluded that intellectual growth in UB students increased linearly and gradually as the 

students progressed from year to year in their courses. If at all the students experienced any 

setbacks at any point in their courses, this was not quite significant, and therefore readily 

observable in these results, unlike with the GU results. 

It should be borne in mind however, that the problems observed at GU were observed at late 

Level 2, while data collection at UB occurred during the early part of the year. This can 

therefore not rule out the possibility that there might have been problems during the other 

times of the year. The evidence of more confusion at early Year 3 discussed in Section 7.2.2 

might be an indication that there might have been problems during the Year 2 period that 

might have led to students reaching early Year 3 in a confused state. 

7.2.4 A Chi-square comparison of Part 1 results of Universities of Botswana and Glasgow 

The main reason why the two universities were compared was not so much to find out which 

one produced more intellectually mature students, but more to find out whether the students 

in the two universities more or less went through similar routes of development. Comparing 

the perceptions of students at similar levels in the two universities might shed light on how 

they differed. It should, however, be borne in mind that it is possible that there may be a lot 
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of factors that might lead to the differences in speed of development in two different 

institutions. It is possible for instance, that a university with older students might appear like 

it is producing more intellectually mature students, whereas this could be a result of maturity 

brought about by their advanced chronological age. A university with more advanced syllabi 

and more challenging activities for students could also manage to produce students appearing 

to be more intellectually mature. It should be noted however, that in the case of these two 

universities, the students generally enter First Year at around the same age, about 18 years of 

age. 

Table 7.4 below shows the chi-square values calculated for these comparisons. The degrees 

of freedom (df) differ because in some cases, when the chi-square statistic was calculated, 

there were some cells in which the expected frequencies were less than 5%, so some cells had 

to be pooled together. The critical values, taken from Lewis (1967) are given below the table. 

Table 7.4: Chi-square Values for the Comparison of the Distributionsfor the Different Levels at University of 

Botswana and Glasgow University (Part 1) 

Question UBYearl 

1 versus 

GULevell 

1 63.4 df=3 

2 75.41 df=3 

3 28.33 df=4 

4 67.83 df=4 

5 71.74 df=3 

6 53.10 df=3 

7 108.65 df=4 

8 21.44 df=3 

9 28.34 df=4 

10 46.64 df=4 

11 70.50 df=4 

Significance Levels 

Degrees of freedom = 1 

Degrees of freedom = 2 

Degrees of freedom = 3 

Degrees of freedom = 4 

UB Year 2 UB Year 2 UBYear3 

versus GU versus versus 

earlyL2 GULateL2 GULevel3 

32.91 df=3 29.54 df=3 5.09 df=2 

30.71 df=3 20.15 df=2 2.46 df=2 

35.82 df=4 15.50 df=3 1.58 df=2 

22.12 df=3 13.47 df=2 5.42 df=2 

53.73 df=3 34.51 df=3 18.30 df=1 

42.96 df=3 22.71 df=2 2.52 df=2 

38.87 df=3 25.13 df=2 5.78 df=1 

17.41 df=3 6.49 df=2 0.24 df=l 

37.15 df=4 15.40 df=4 5.98 df=3 

36.00 df=4 8.76 df=2 11.65 df=2 

36.51 df=3 12.71 df=2 3.08 df=2 

CRITICAL VALUES (from Lewis (1967» 

0.05 0.01 

3.84 

5.99 

7.82 

9.49 

6.64 

9.21 

11.34 

13.28 
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UBYear4 
> " 

versus 

GULeve14 " 

5.93 df=2 

6.81 df=2 

0.14 df=2 

11.37 df=2 

22.33 df=2 

0.50 df=2 

6.27 df=1 

3.08 df=l 

17.67 df=2 

17.63 df=3 

10.39 df=2 



The values in bold signify instances where the differences between the groups were 

significant. The results indicate that for all questions, there were significant differences 

between UB Year 1 and GU Levell; UB Year 2 and GU early Level 2; and UB Year 2 and 

GU late Level 2. The appearance of instances where the differences were not significant at 3rd 

Year and 4th Year indicates that at upper levels, the differences were not as significant as 

during the earlier years. It was however evident that the extent of the differences was larger 

at 4th Year than it was at 3rd Year, as there were more questions in 4th Year where the 

differences were significant. 

It could be speculated that the observed huge difference between the students at lower levels 

could be due to their different backgrounds, as they come from different High School 

cultures. The differences could have been due to different syllabi as well as different cultures. 

It was observed, for example, that in most cases, the UB students showed stronger 

agreements with Perry 'C' statements than their GU counterparts, but in the case of Q4, 

which referred to adherence to already accepted views, their agreements were not as strong as 

those of GU students. In most African cultures, especially in Botswana, there is strong 

emphasis on respect for adults and adherence to pre-existing order. Children and youngsters 

are often forewarned against not listening to their elders and breaking cultural rules, and 

often told that something horrid might happen to them if they did so. It is possible then that 

the students might expect their lecturers to model pre-existing order for them to follow. 

Perry (1999) states that he and his colleagues conducted some studies in which they 

investigated cultural perspectives and values, in relation to the development of students. It is 

reported, for instance, that in their study of culture cues they observed that first generation 

Asian American students often indicated a complexity of thought consistent with relativism 

and at the same time used phrases of respect and adherence to learned authorities that have 

been associated with the more dualistic or early multiplistic forms of thinking. Perry asserts 

that in this case, such students are not dualistic, but are reflecting appropriate cultural 

perspectives. 

Most Botswana Secondary Schools are based in traditional rural villages, where a brush with 

western culture is a rarity. Most meet a much more relaxed western culture only when they 
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reach university level, as the only university in the country is placed in the capital city. The 

same culture that fosters respect for Authority and order fosters independence, as most 

African children do not grow up too dependent on parents. Most take up responsibility for 

looking after livestock and their younger siblings at earlier ages, which might explain why 

UB students went for more extreme options of Perry 'C' statements alluding to independence 

from lecturers. 

It is not surprising therefore to find that there were lots of differences between the lower 

levels, with the differences narrowing down at higher levels. One can then assume that the 

university culture, that should be present in all tertiary institutions, should be the cause of this 

bridging of the differences as students progress through their courses. The results could 

therefore be taken to support Perry's claim that university or college experience does 

promote intellectual and ethical development in students all over the world, regardless of 

their origin. 

It was also interesting to observe that the differences were less significant between the 3rd 

Year groups, and more so between the 4th Year groups. One could argue that the university 

culture could have been felt most at 3rd Year, resulting in the 3rd Year groups in the two 

universities being not so significantly different. At 4th Year, the students' responses to this 

culture could differ depending on their background, especially the type of curriculum they go 

through. This would then explain why the differences would seem more significant than they 

were at 3rd Year. 

Having looked at the differences between and within universities, a statistical analysis of the 

differences between staff and students, discussed earlier seems in order. 

7.2.5 Chi-square comparisons between the perspectives of GU staff and students 

The analysis in 7.2.2 showed that staff tended to show stronger agreements with Perry 'C' 

statements in most questions than students. There seemed not to be much of a difference 

where the issue of exam format was concerned. The staff and students' perspectives were 

totally opposed, however, when it came to the issue of exam content. In this section, not 
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much emphasis will be placed on the themes of the questions, but rather on the extent to 

which the different levels' perspectives differed from those of staff. This will be quantified 

on the basis of how many questions each level was significantly different from staff. Though 

very simplistic, the comparisons should also be able to give an idea as to how the different 

levels compare themselves. Table 7.5 below shows the different chi-square values and their 

degrees of freedom. 

Table 7.5: Chi-square Values for the comparison between GU Staff and Students' Distributions (Part 1) 

Question Staff vs. Levell 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Significance Level 

Degrees of freedom = 1 

Degrees of freedom = 2 

43.30 df=l 

120,43 df=l 

64.39 df=l 

0.97 df=2 

12.26 df=l 

3.65 df=2 

114.35 df=l 

56.00 df=l 

21.89 df=2 

80.04 df=2 

9.59 df=l 

Staff vs. L2e Staff vs. 

L21 

32.83 df=2 32.27 df=l 

47.43 df=l 36.31 df=l 

55.44 df=l 34.32 df=l 

1.34 df=2 6.31 df=2 

6.99 df=l 4.82 df=l 

3.19 df=2 3.10 df=2 

26.16 df=l 23.52 df=l 

27.57 df=l 17.58 df=l 

3.06 df=1 6.43 df=2 

61.53 df=2 35.98 df=l 

11.18 df=l 4.90 df=l 
-

CRITICAL VALVES (from Lewis (1967) 

0.05 0.01 

3.84 

5.99 

6.64 

9.21 

Staff vs. Level 3 Staffvs. 

Level 4 

15.18 df=l 9.92 df=2 

24.76 df=l 19.96 df=l 

20.85 df=l 11.96 df=l 

1.21 df=2 4.01 df=2 

0.16 df=1 0.89 df=1 

0.54 df=2 1.92 df=2 

12.37 df=l 9.88 df=l 

5.28 df=l 7.66 df=l 

0.92 df=2 2.62 df=1 

34.80 df=l 17.77 df=2 

0.35 df=l 2.41 df=1 
-'-- --

The degrees of freedom vary since in some cases when the chi-square value was calculated, 

there were cells that had expected frequencies lower than 5%, so these had to be pooled 

together because otherwise the statistic could prove enoneous. The critical values, taken from 

Lewis (1967), are shown below the table. 

The values in bold show instances where the differences between the staff and any of the 

groups differed significantly. The distributions in Section 7.2 showed that there were 

differences in the extent to which the staff and the students agreed with Peny 'C' statements, 

with the staff's perceptions being stronger or more advanced. From the number of questions 

in which the staff's results differed significantly from those of students, it can be judged 
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which level was not too significantly different from the staff, and which was more so. The 

students' distributions were significantly different from those of staff in the following 

number of questions: 

e Levell: 9 questions 

eLate Level 2: 10 Questions 

e Early Level 2: 8 questions 

e Level 3: 6 questions 

eLevel4: 6 questions. 

The results seemed not only to confirm that the staff population generally had perceptions 

that differed significantly from those of the students, but also seemed to confirm the findings 

in Chapter 6. These results show that Level 4 students were definitely more advanced than 

the other groups, and that the late Level 2 group was the least so. 

Table 7.4 shows that the staff's perceptions did not differ significantly from the students' in 

Q6. Both groups agreed to the fact that it is good for students to work with others to help 

evaluate their own points of view. Another question in which the staff's perceptions did not 

differ significantly from the students (except Late Level 2), is Q4, in which they all generally 

agreed that a good lecturer would give all views on an issue and give students a chance to 

evaluate them. In both these questions the staff did not differ significantly from the students 

because they all agreed mildly to these Perry 'C' statements, whereas in the other questions 

the staff's agreements were either stronger than the students' were or opposed to them. 

7.3 Comparison of the Results from Part 2 of the Questionnaire 

In this section, the differences observed between GU and UB students as well as staff will be 

investigated further. An attempt will be made to find out what might have caused the 

differences, through scrutiny of the statements given in Appendixes 7 (a-f), I I (a-f) and 12(a

f). The discussion will begin with an item-by-item analysis, comparing the GU students' 

perceptions firstly with those of the UB students, and then with those of GU staff. 
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The distributions derived from categorising the statements will also be used to try to suggest a 

possible direction of development students follow as they progress through their courses. The 

precision with which Part 1 and Part 2 can manage effectively to detect true perceptions is 

expected to differ to some extent, because of their different formats. The results from the two 

sections will therefore be merged to come up with a much more plausible line of 

development. 

7.3.1 All Item-by-item analysis of Part 2 results 

Table 7.6: A Summmy of the Proportions of UB Students Giving Statements under the Three Peny Categories in 

Part 2 

PERRY 'A' PERRY'B' PERRY'C' OTHER 
Q.l % % % 

Year 1 20.00 + (5.85) = 25.85 4.88 + (3.41) = 8.29 63.90 + (1.95) = 65.85 
Year 2 11.92 + (7.95) = 19.87 5.30 + (1.99) = 7.29 68.21 + (4.64) = 72.85 
Year 3 12.68 + (5.63)= 18. 31 11.27 + (7.04) = 18.31 57.75 + (4.22) = 61.97 1.41 (Q misconstrued) 
Year 4 10.42 + (0.00) = 10.42 8.33 + (0.00) = 8.33 79.17 + (2.08) = 81.25 

Q.2 
Year 1 1.95 + (0.49) = 2.44 4.39 + (0.98) = 5.37 86.82 + (5.37) = 92.19 
Year 2 2.65 + (0.07) = 2.65 6.62 + (1.32) = 7.95 83.44 + (5.96) = 89.40 
Year 3 5.63 + (0.00) = 5.63 5.63 + (2.82) = 8.45 76.06 + (9.86) = 85.92 
Year 4 2.08 + (2.08) = 4.16 4.17 + (4.17) = 8.34 87.50 + (0.00) = 87.50 

Q.3 
Year 1 1.95 + (0.49) = 2.44 1.46 + (1.46) = 2.92 70.73 + (13.17) = 83.90 10.74 (Q misconstrued) 
Year 2 0.00 + (0.66) = 0.66 0.66 + (0.00) = 0.66 79.48 + (13.90) = 93.38 5.30 (Q misconstrued) 
Year 3 1.41 + (0.00) = 1.41 2.82 + (1.41) = 4.23 61.97 + (12.68) = 74.65 19.72 (Q misconstrued) 
Year 4 4.17 + (0.00) = 4.17 0.00 + (0.00) = 0.00 75.00 + (6.25) = 81.25 14.58 (Q misconstrued) 

Q.4 
Year 1 16.12 + (0.00) = 16.12 11.24+(1.95)= l3.19 61.45 + (9.27) = 70.72 
Year 2 11.92 + (1.99) = l3.91 8.61 + (0.66) = 9.27 62.91 + (13.91) = 76.82 
Year 3 7.04 + (1.41) = 8.45 14.09 + (2.82) = 16.91 61.97 + (12.68) = 74.65 
Year 4 6.25 + (0.00) = 6.25 14.58 + (0.00) = 14.58 64.58 + (14.58) = 79.16 

Q. 5 
Year 1 28.78 + (9.76) = 38.54 29.76 + (2.44) = 32.20 28.29 + (0.98) = 29.27 
Year 2 30.46 + (9.93) = 40.39 35.77 + (0.66) = 36.43 21.19 + (1.99) = 23.18 
Year 3 40.85 + (7.04) = 47.89 32.39 + (2.82) = 35.21 16.90 + (0.00) = 16.90 
Year 4 50.00 + (4.16) = 54.16 37.50 + (0.00) = 37.50 8.33 + (0.00) = 8.33 

Q. 6 
Year 1 l3.17 + (6.34) = 19.51 27.81 + (7.80) = 35.61 38.05 + (6.83) = 44.88 
Year 2 16.56 + (5.96) =22.52 19.87 + (9.93) = 29.80 34.44 + (13.26) = 47.70 
Year 3 14.10 + (7.04) = 21.14 23.95 + (14.08) = 38.03 28.21 + (12.68) = 40.89 
Year 4 12.50 + (2.08) = 14.58 20.83 + (2.08) = 22.92 56.25 + (6.25) = 62.50 

The numbers in brackets indicate percentages of students who did not give comments, but 

either agreed or disagreed with the statements. In the case of the Perry 'B' column, it is the 
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percentage of students who did not even indicate whether they agreed or not. It is then 

assumed that the students were uncertain of their feelings about the statement, and they were 

therefore given a Perry 'B' status. 

These results will be compared with the GU results in Table 6.5 in Chapter 6. The same rules 

for reading the Appendixes and Tables in Chapter 6 are applied to Appendixes 11 and 12 and 

to Table 7.6 in this chapter. A brief recapitulation of these is given below. 

Recapitulation of the rules for reading both the Appendix and the Tables: 

• Where a student gave two statements belonging to different Perry categories in one question, 

both categories are written in the Appendix, with the stronger one highlighted in bold. It is 

this stronger category that is used in Table 7.6. 

• Where a student gives more than one statement belonging to a single Perry category in one 

question, the statements are appropriately split up in the Appendix. This is borne in mind in 

Table 7.6, to make sure the total proportions of students in the three Perry categories do not 

exceed 100% for each question. 

Question 1 

Students Question: Students should be able to get a good grade by just absorbing the information they get 

from lectures and giving it back in tests and exams. 

Staff Question: In tests and exams a good grade should reflect nothing but the students' ability to process in 

an effective way what was taught in class. 

Comparison of University distributions 

The distributions of the two universities showed prevalence of Perry 'C' thinking. In general, 

the UB students recorded higher Perry 'C' proportions and lower proportions of both Perry 

'A' and 'B' statements than their GU counterparts. These results support Part 1 results. The 

results of the two universities can therefore be said to be qualitatively similar but 

quantitatively different. Appendixes 7a and 12a showed that the most popular statements were 

similar in the two universities, except the UB groups gave these in higher proportions. It 

211 



appears that this was the main reason why the two were different. These Perry 'C' statements 

were, according to decreasing order of popularity: 

• Further independent readinglresearch/broad thinking needed to broaden one's knowledge beyond what the 

lecturer gives, improve understanding, or for the students' own good. 

• Understanding, interpretation, critical analysis, application, etc. need to be demonstrated and assessed. 

• Lecturers do, and should only give skeletal information in class, students need to beef it up. 

In GU, the Level 3 group seemed to have had problems with the issue in this question as they 

registered an extremely high Perry 'B' proportion of over 50% (see Table 6.5 in Chapter 6), 

which was much higher than the Perry 'C' proportion. This was not the case with the UB 

Year 3 group as they registered a Perry 'C' proportion (above 60%) higher than a Perry 'B' 

one (less than 20%), according to Table 7.6. It was however, peculiar to notice that within 

UB, the 3rd Year group had the highest Perry 'B' and lowest Perry 'C' proportions, as was the 

case with GU Level 3. This gives the impression that 3rd Year students in general find it 

comforting to have to rely to a higher extent, on lecturers' information to pass their exams. 

This was supported by the finding that in both groups, the 3rd Year students recorded the 

lowest proportions for the statement: 

• Lecturers do, and should only give skeletal information in class, students need to beef it up. 

The problem of Perry 'B' thinking observed at third year in the two universities implies that 

what happens during the course of second year in general confuses the students, as suggested 

before. The GU Level 3 group was found to have recorded a higher Perry 'B' proportion 

because of a number of statements they gave to the effect that students should be able to pass 

well with information from lectures, but would need to do more to excel. It was observed that 

no UB students gave such statements, and that would probably explain why their Perry 'B' 

proportion was much lower. One could conclude that the GU Level 3 group might have 

realised from experience that they managed to pass without doing extra work, otherwise one 

would wonder why such statements were popular with this group. 
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Misinterpretation of Question 1 

Tables 6.5 and 7.6 indicate that there were fewer cases of the question being misconstrued at 

UB than there were at Gu. Only the UB Year 3 group had one student who stated that they: 

• Do not need lectures only, practical work necessary to do as well. 

This student might have thought that 'information from lecturers' referred to that from lecture 

sessions only. Even though very low proportions of students in both universities misconstrued 

the question, it is worth re-wording it. An alternative question is given below, as it was not 

offered in Chapter 6: 

• Students should be able to get a good grade by just absorbing the information they get from their lecturers in 

lecture sessions, labs, etc. and giving it back in tests and exams. 

Transitional Stages 

Appendixes 7a and 12a show that there were not as many students at UB in transitional stages 

(AlB & B/C) as there were at Gu. This might explain the finding in Part 1, where more UB 

students seemed to go for extreme options while the GU students mildly agreed with the 

statements. This might indicate that UB students had progressed a little further than GU 

students in the developmental scheme. 

Comparison of GU staff and students 

Table 6.5 shows that the staff distribution was not too different from those of students. The 

proportion of Perry 'A', 'B' and 'C' statements given were comparable. It was interesting to 

note that the GU Level 4 group recorded higher Perry 'C' and lower Perry 'A; and 'B' 

proportions than the staff. This finding could indicate that the staff might have been prepared 

to 'mollycoddle' the students, while the Level 4 group wanted to be challenged. A staff Perry 

'B' proportion of 28.33%, well above the 25% cut-off point, served to support this. One could 

then assume that the perceptions of students in the lower groups might have been highly 

influenced by the staff perceptions. The staff would not necessarily need to inform students 
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directly not to read further, but students see practice as reflecting expectations, as the 

statements below show: 

• All or most of what one needs for exams and tests is said in lectures, this is what the system asks for, 

therefore one has to oblige. 

• Usually not so much is required to pass, the basics are enough. 

Some statements given by some of the staff also serve to support the assumption that the 

lower levels might have been influenced by what they saw as being expected of them: 

• At L3 and L4 students should be expected to draw on ideas and information they have discovered 

themselves, but Ll and L2 this is less expected. 

• In Ll and L2 only taught material should be assessed and good grades be awarded if it given. In L3 and L4 

lecture material should give good marks, excelling requiring more. 

• At L3 a good grade should be based on lectures only, while an excellent grade should require more. For L4 

even a good grade should require more. 

• There is a big difference between 'should' and what actually happens, especially at Ll we are very 

constrained by time and numbers, and it is easier to base most assessment on what has been taught. 

Assessment is based more on students' broader skills at higher levels. 

• At L2, it is impractical to expect a lot of extra work outside the lecture course. However, in an ideal 

situation, I disagree. 

The last two statements give an idea as to why staff prefer students not to do further work. 

Perhaps this would give too much work for the staff. It is not the students' ability to do work 

that the staff may doubt, instead they may not want to overwhelm themselves with too much 

work. While one could sympathise with the staff on this matter, one should also consider the 

effect this has on the students. Most of them come to university expecting things to be 

different from what is practised in schools, only to be treated like school pupils, and this 

obviously gives them the wrong impression. 

Though the UB students were not compared with the staff group, it is worthwhile to stress this 

point by giving examples from their responses, to show how students read the actions of staff: 

• This is what should be going on in schools, but they want that here as well, so one has to give them what 

they want. 

• This is what we are told should be the case, but exams show differently. 

• In theory, failure to expand on ideas does not show understanding. 
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What these statements illustrate is that students with Perry 'C' thinking can easily be led to 

regression and confusion by sending them these wrong and sometimes mixed signals. The 

potential danger in this is that if this continues, the students might even end up believing this 

is the way things should be, and totally give up any trace of Perry 'C' thinking in them. The 

staff should therefore be prepared to drive their students towards maturity by presenting them 

with challenges and giving them more scope for independent work, rather than being caught 

up in the fear of either failing the students, or creating excess work for themselves. 

It was found that there were some members of staff who were not prepared to 'handle the 

students with kid gloves': 

• There should even at Ll be some evidence of students' reading, this should increase as they progress to L2, 

L3 and L4. 

• At any level at university education a student should show independent thinking, assessment of knowledge 

and dogmas independently, and should be reading around course material. 

• Even at L2, there should be room for the students' own thought, and this should be essential at L3 and L4. 

• This is higher education - this question shouldn't even be asked. 

If this was the general feeling amongst all members of staff, students could be led to achieve 

greater things through independence. 

Question 2 

Students: Students could improve their learning if they worked more with their fellow students and not just 

confine themselves to lecture notes. 

Staff: Group-work is of limited educational value in the teaching of biology. 

Comparison of university distributions 

The distributions for the two universities were once again, skewed towards the Perry 'C' side. 

As in Ql, the GU students registered lower Perry 'C' and higher Perry 'A' and 'B' 

proportions than their UB counterparts. The UB students seemed to have more faith in their 

peers as sources of knowledge. There were not as many statements alluding to the uselessness 

of group-work in the UB group as there were in the GU group. 
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Most DB students come from secondary schools in rural areas with very limited resources. It 

is very common then for students to start working together at very early levels. While one 

might think that lack of resources could be a disadvantage, but it can also be seen as positive 

in this context as students are forced to learn to share and communicate with each other earlier 

in their educational life. Even at university level, group-work remains central to their learning 

as only one university caters for the whole country, and the resources of space and equipment 

still remain in shortage. 

It was noted that once again Level 3 seemed to have lower Perry 'C' and higher Perry 'A' and 

'B' proportions than the other groups. 

M isintelpretation of the Question 

It was observed that there were no cases of misinterpretation of the question in the DB group, 

whereas 10.64% of GD Levell students misinterpreted the question. This was an unexpected 

result as one would have thought that the second-language DB students would have a problem 

with the language than the GD students. 

Comparison of GU students with staff 

Question 2 produced a similar trend in the results as Q 1. The staff distribution was not too 

different from the student distributions. In fact, the staff group was observed to give higher 

Perry 'B' proportions than all the groups, except the late Level 2 group. It was also observed 

to record a lower Perry 'C' proportion than the Level 4 group. This, once again, can be 

interpreted as meaning that the staff were not too comfortable with, or did not have a lot of 

faith in, the students' ability to work on their own. The following statements serve to support 

this: 

• Our students are too stupid to gain benefit from group-work. 

• When 'working' in groups students tend not to participate, and weaker ones slope off leaving the group 

exposed. 

• Group-work usually results in a few individuals doing most of the work. 
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The fact that the Level 4 students showed more mature perceptions about working with their 

peers shows that this could be appreciated if practised. The lower level students could have 

been made to feel unenthusiastic about working together by seeing that not much emphasis 

was placed on this aspect of their learning. 

In the same manner as children can detect how their parents feel about certain things, students 

can detect how staff feel about certain practices, and probably adopt these ways. The 

statements below show how some members of staff questioned the extent of benefit the 

students can get from group-work: 

• The extent to which students can benefit from group-work, though limited, can be valuable. Students do 

have group-work, but it is unclear how much each student benefits from them. 

• Group-work is a valuable part of teaching biology, but I do think it's limited and doesn't allow for 

multiplicity of ways in which different people learn. I have seen examples of the 'bully syndrome' which 

inhibits quite nervous people from learning effectively. 

Discussing the possibility of students gaining from group-work on the basis of it being a 

possibly hostile forum for the 'nervous people' defeats or disregards the whole purpose of 

group-work. It is supposed to help students learn how to interact, work, and communicate 

with each other despite their varying characters. When they leave university there will be 

nobody there to protect the timid from the 'bullies'. This is not say that there should be 

disorder and students should be thrown into snake-pits, but they should be being trained in the 

skills of communication, which could only benefit them in the future. Some members of staff 

clearly agreed with this kind if thinking: 

• Ability to work together is vital these days, it is an important skill, irrespective of whether it teaches 

anything. 

• Group-work is important as teaches transferable skills and is a true reflection of the workplace. 

• We are not just teaching to create scientists, but to develop more general skills (co-operation, negotiation). 

• Students need to learn to work in teams and interact with each other in order to be successful in almost all 

careers and human activity. 

• Group-work is important in fostering interpersonal skills (communication -listening and discussing). 

The benefits of group-work are endless, and Appendix 12b gives a plethora of these. 
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Question 3 

Students: Learning by seeing connections between ideas is more effective than memorising isolated facts. 

This question was regarded as too 'trivial or obvious' to ask members of staff, therefore it was 

replaced with one with a totally different theme: 

• Students should carry out the majority of their work on their own and learn how to explore all resources 

available to them without dependence of lectures. 

There will therefore be no comparison, made between the staff and the students in this 

question. Their distributions will be discussed separately. 

Comparison of university distributions 

Table 6.5 and 7.6 show that the UB groups generally had lower Perry 'B' and Perry 'C' 

proportions for Q3 than their GU counterparts. This was the first time the GU group 

registered relatively larger Perry 'C' proportions than the UB groups. Since the Perry 'A' and 

'B' proportions for UB groups were not extra-ordinarily high, the reason for the drop in Perry 

'C' proportions may have been due to the high proportions of misinterpretations. Only the UB 

Year 2 group had a proportion less than 10% misconstruing the question, hence its much 

higher Perry 'C' proportion. All the students who misinterpreted the question said something 

to the effect that: 

• What one sees sticks better in the mind than hearsay. 

It is not understandable why the UB students should have written this statement in much 

higher proportions than the GU students, while they did not do so with the other questions. 

One could try and argue for the second-language issue, but this could be discounted by the 

fact that generally, these students did not have any problem with the others. It is difficult to 

understand why the word 'seeing' totally overshadowed 'connections between ideas' which 

came immediately after it. One could however speculate that this might have had something 

to do with the fact that most students come to UB from very under-resourced schools, where 
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they did more theory than practical work. On getting to UB, they would then have appreciated 

practical work a lot and realised how much of a disadvantage they were in at schools. This 

can be expected to be brought to the forefront the moment they see 'Learning by seeing ... '. 

That could explain why most parts of the statement could be overlooked. 

As with the GU results, there were some statements which indicated that some students felt 

the system required them to engage in rote learning: 

• Students forced to memorise by the way things are - required to do so by system. 

This proves that students do not feel challenged enough and are just playing along to please 

the system, a character that Perry states is exhibited by some Perry 'C' (Position 4 on the 

intellectual and ethical development scheme) students. This means the students deliberately 

keep their developmental process on hold as they see they can achieve good marks by 

functioning at lower levels. 

Discussion of Question 3 for staff 

Statement: Students should carry out the majority of their work on their own, and learn how to explore all 

resources available to them without dependence on lecturers. 

This question was aimed at finding out if staff agreed with independence of students. It was 

hoped that the inclusion of the word 'majority' would spell out the fact that 'total 

independence from staff' was not what was being advocated. The results however, show that 

the presence of the phrases 'on their own' and 'without dependence on lecturers' might have 

clouded the issue. Most of the statements showed that some of the staff thought the statement 

meant there should be no lectures at all: 

• Students should do a lot of work on their own, but I feel this statement underestimates the importance of 

lectures. 

• Lecturers are able to guide and advise students in ways that books/CDslWeb cannot. 

• Lecturers (or the staff) need to point out the areas of study (usually the lecture topics covered) - students 

can't choose what topics to study on their own. 

• Some direction is required. Biology is a complex and developing field and students often need initial 

guidance and redirection. 
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Some of the statements showed that some members of staff literally took 'on their own' to 

mean working solo without others: 

• As above, 'two heads are better than one' . 

• We should facilitate and enable and encourage them to talk to each other, etc. 

Since the question turned out not to be measuring what it was intended to measure, it is going 

to be excluded in the next questionnaire. The intention of the whole exercise was to compare 

students' and staff's perceptions, so it will probably be better to include the question that was 

in the student questionnaire, though it was left out on the basis of it being too trivial for 

lecturers. It would then have to be rephrased to: 

• Students would learn more effectively if they looked for connections between ideas than if they absorbed 

isolated facts. 

Question 4 

Students: Lecturers are not there to give students all the information they need, but they are there to guide 

them in their learning. 

This statement was also thought to be too obvious for the staff and so in the staff 

questionnaire, it was replaced with another one with a different theme. This means that for 

Q4, there will be no comparison between staff and students. 

Comparison of university distributions 

Though the GU distributions had lower Perry 'A' proportions than the UB ones, they had 

relatively higher Perry 'B' and lower Perry 'C' proportions, except for Levell. This once 

again, places UB students at a higher level of maturity. The high Perry 'B' proportions for 

GU students might indicate that these students were unsure of being provided with only 

guidance and not more. A look at Appendix 7d and 12d would reveal that the GU students 

were mostly worried about the process of selection of relevant information in relation to what 

to look for, where to look for it, how much to look for, and how to do so, than UB students. A 
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lot of statements to this effect dominated the GU Perry 'B' category, as the following 

examples show: 

• Lecturers should guide students as to where they might best find information (books & references) and how 

best to use it. 

• If lecturers were just to guide students, it would be difficult for students to know how much more to learn 

outside lecture notes. 

• Lecturers should put set 'boundaries' of where the students' study time should be aimed. In recent exams I 

felt I knew 'too much' in one area and other questions I was totally unprepared for. 

• They have to tell you what to learn, otherwise you either learn too much or too little, depending on sources 

used. 

• The lecturer should supply technique and support. 

• They should offer tips on how to learn things. 

This kind of thinking, though not totally absent in the DB group, was not as common as it was 

in the GU group. It was noticed, however, that the two statements that carried this feeling in 

the DB group were the most popular among the DB Perry 'B' statements. Though this was 

obviously masked by the Perry 'C' thinking in UB students, it shows that the students in both 

universities needed to be given some kind of induction course at early university, to help them 

learn how to carry out independent work and research. 

Discllssion of Question 4 for staff 

• Lecturers do not have the authority to disagree with accepted scientific knowledge, and should not confuse 

students with their views where they disagree with books or theories. 

The responses given by staff to this statement were predominantly Perry 'C' in nature. Some 

of the statements were focused on qualifying that lecturers do have authority, as they are 

experts involved in research and production of scientific knowledge: 

• Lecturers (or most of them) actually participate in producing scientific knowledge - should transmit this to 

students. 

• With the majority of staff conducting research, or in touch with the current research literature they do have 

the authority. 

• Some of our lecturers write the books. Textbooks cannot be up-to-date in all areas. 

• Most of us are researchers as well as lecturers, and thus do have this authority. But it is important to present 

a balanced view, not just one viewpoint. 
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~~---------------------------------------------------------------------

The last statement was the one which carried all the information that was sought by the 

question. The question was not solely aimed at finding out how much authority the staff 

thought they had, but to go beyond that to the issue of presentation of conflicting views. One 

could say the crux of the question lay on the issue of whether the lecturers should let students 

know if they agreed with what is currently held as a scientific consensus or not. This was 

meant to be a follow-up of Q4 of Part 1, which read: 

• A good lecturer is one who points out to students which is the one accepted view of an issue Vs. I think a 

good lecturer should give all views on an issue and give students a chance to evaluate them. 

The results to the above question (see Table 7.1d(i) and Figure 7,ld(ii)) show that the staff 

only agreed mildly with the PelTY 'C' component of this question. This leaves one wondering 

what it is in the question that made the agreement to be not as strong as with the other 

questions. It was hoped that Q4 Part 2 would provide some insight into this, but most of the 

responses focused on emphasising the 'unstable' and fallible nature of scientific knowledge, 

and that lecturers were expert enough to disagree with it if need be. There were some 

statements however, that indicated that lecturers expected the students to look critically at this 

knowledge. 

• I'm wary of lecturers presenting ONLY their views. In controversial areas presentation of views is 

important - students should then get on with making up their own minds. 

• I am very aware of subjecting my students to my own personal views, however, it is important for them to 

develop ability to look critically at all issues, even where there is accepted dogma. 

• There is certainly a risk that lecturers promote personal views but as long as orthodox views are also made 

known to the students, this should be left to the students' judgement. 

The nature of the responses given to this question indicate that it was actually investigating 

two issues, that of lecturers' authority to question 'accepted' knowledge, and that of 

presentation of their own views. This led to the realisation that in the next questionnaire, this 

will have to be split appropriately, and included in both the student and the staff 

questionnaires. These issues are essential in understanding the varied aspects of the 

expectations of both staff and students. Given below are proposed statements for the next 

questionnaire: 

• Lecturers do not have the authority or right to disagree with accepted scientific knowledge. 
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• Lecturers should not confuse students with their views where they disagree with theories used in books 

students use in their courses, especially the textbooks. 

Question 5 

Students: Examinations should be confined only to what was taught. 

Staff: The nature of biological knowledge makes it difficult to assess students using open-ended 

questions. 

Though the two questions are both based on assessment issues, the students' question was on 

exam content, while the staff's was on exam format. For this reason, the results from these 

two groups cannot be compared. However, these will be compared with the results from 

similar questions. 

Comparison of stude1lt distributions 

There was a great distinction between the GU and UB distributions. Perry 'B' thinking was 

dominant among the GU students while UB students exhibited a stronger Perry 'A' thinking. 

Perry 'A' thinking was the least common in the GU groups while in the UB groups, the least 

common was Perry 'C' thinking. There was no doubt that GU students were more advanced 

than their UB counterparts when it came to issues relating to exam content. The GU students 

might have indicated that they were not too sure about what should be in their exams by 

registering higher Perry 'B' proportions, but they were clearly not as keen as UB students on 

having exams based on lectures only. 

The most popular Perry 'A' statement recorded for the UB students, according to Appendix 

12e, was to the effect that: 

• One cannot, and shouldn't be tested on something they have not been taught or don't know (that would be 

unfair and/or shows ignorance) 

This statement was classified as Perry 'A' statement on the basis of its indicating that the 

students wanted to rely only on what they had been taught. One could, however, argue that 

the students might have misinterpreted the question as implying that what was not in the 
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syllabus could be included as well. If this was a case of misinterpretation then the outlook of 

the results would change, but the direction of changes cannot be predicted. 

The results from QlO in Partl give an idea of whether there might or might not have been 

misinterpretation. The question read: 

• In exams I prefer questions which are based on what the lecturer taught. Vs. In exams I prefer 

questions that demand thinking beyond what is taught in class. 

Both the DB and GD distributions for this question were dominated by Perry 'A' thinking 

(see Figures 7.1j(i & ii). The DB students generally agreed strongly with the Perry 'A' 

statement, while the GD students only did so mildly (going for option 1 and 2 of the Perry 'A' 

category respectively). This finding indicates that there is a likelihood that the DB responses 

for Q5 Part 2 might have therefore represented the true feelings of the students, and not 

particularly misinterpretation of the question. One is only left to wonder why the DB 

students' perceptions took such a turn with this issue while they showed predominantly Perry 

'C' thinking with other issues. This could however indicate the difference between idealised 

attitudes and reality. 

The change in the GD distributions might have been a result of the change in the phraseology 

of the question. In Q10 Part 1, the students were asked what they preferred, but in this 

question, they were asked what should be the case. It would therefore be understandable if 

they showed uncertainty, as their preferences might have been in contradiction with what they 

know should be the case, hence the domination of Perry 'B' thinking. 

Discussion of Question 5 for staff 

• The nature of biological knowledge makes it difficult to assess students using open-ended question. 

This question was aimed at investigating the issue of exam format further. The inclusion of 

the phrase 'the nature of biological knowledge' in the statement was meant to help expose any 

issues that might possibly lead staff into preferring short-answer questions. Though there 

were some members of staff who indicated that they did not understand what 'open-ended' 
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questions were, the majority of the responses gave some useful insight into this issue. The 

responses were predominantly Perry 'C' in nature, with staff appreciating open-ended 

questions for their ability to assess students' understanding, promote students' own views, 

and to allow students to demonstrate their ability to handle information critically. 

There were however, some members of staff who indicated that there were some reasons why 

they found using open-ended questions not desirable. Examples of such statements are given 

below: 

• If you are wanting fairly to grade students, you should not use open-ended questions. 

• It is usually preferable to set structured questions to avoid (minimise) answers which consist of fact-free 

generalisations. 

• Answers that are right or wrong can be marked with 100% accuracy. Essays cannot. 

Some statements, like those below, indicate that short-answer questions are preferred only for 

their convenience, as discussed before. 

• I teach at L2. It is not the nature of biological knowledge that makes it difficult to assess students using 

open-ended questions, it is the large number of students that we have that makes it difficult. 

• At higher levels this is true simply because there is so much in the literature. I am a physicist originally and 

was used to giving precise right or wrong answers - this is often not possible in biology. 

• It is sometimes all too easy for students to write 'waffly' answers to this type of question. These answers are 

difficult to assess or rank. 

• In exams in general due to constraints in marking time, etc, definite answer questions are more appropriate. 

However, in essays, providing the students justify what they write, open-ended topics are fine. 

• Though I disagree, I would like to make the point that I am not always able to use the kind of questions I 

would like to because of departmental directives to cut down on marking (L2 especially). 

This does not help much in the intellectual development of the students, as shown by the 

distributions in Figure 7.1 (i). The students were found to have Perry 'B' thinking, as were the 

staff, when asked about exam format. If not given the proper practice, students would never 

be able to deal with these kinds of problems in real life. 
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Question 6 

Students: I am very confident in myself and like expressing my opinions and views during lectures, 

discussions, labs, etc. 

Staff: Our courses are very successful in promoting growth in students through the years. 

The two questions do not measure the same thing. The first was aimed at finding out how 

confident the students believed they were, while the second was aimed at finding out how 

much confidence the staff had on the effectiveness of their courses in promoting intellectual 

growth in students. Though the results cannot be compared directly, there are certain 

implications that can be drawn from the responses. 

Comparison of university distributions 

The GU Level I group could not be included in this comparison as they answered the 

question from the original version of the questionnaire while the others answered the one 

from the modified version. The distributions of the two universities were still found to have 

marked differences. For the two lower Levels in GU, early and late Level 2, the Perry 'B' 

proportions were much higher than Perry 'C' ones, and the opposite true for Levels 3 and 4 

(See Tables 7.1f (i & ii)). With the UB groups however, Perry 'C' proportions were higher 

than Perry 'B' ones at all levels. This shows that the UB students were more advanced than 

their GU counterparts in this respect, i.e. they had more confidence in themselves. 

This difference might indicate that the GU students were not introduced early enough in their 

courses to opportunities allowing them independence of thought. That might explain why they 

would have been unable to express their own views as freely as their UB counterparts. This 

assumption is supported by some of the staff's responses to the other questions, especially 

Question 4 in Part 2, where they indicated that lower levels needed to depend more on staff 

than upper levels. 

The type of assessment these students are exposed to could have also contributed to their 

inexperience in expressing themselves. The staff stated that open-ended or essay-type 

questions were impossible to handle because of large classes, especially at lower levels. If the 
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students are not even given the opportunity to give their views on paper, chances are they 

would find it even more difficult to do so when facing others. This shows that solutions to this 

problem have to be devised. The marking of all forms of assessment, not just lab reports, 

could even be shared between the lecturers and other members of staff like tutors, to make 

sure that the students are not the ones who end up losing out. Care must be taken however, to 

avoid situations where the students end up thinking that the lecturers are not interested in their 

work. Biggs (1999) suggests that when tutors mark assignments, lecturers should make sure 

they read samples, and discuss in class, and that they should let students know they are not 

delegating entirely. 

Exposing students to Multiplicity at early levels of their courses would also ensure they get to 

know that their input is needed for critically assessing issues presented. This should however, 

be done gradually to avoid possible 'shock'. 

Discllssion of Question 6 for staff 

• Our courses are very successful in promoting growth in students through the years. 

Most of the statements given here further supported some of the assumptions made earlier. 

There were some statements, for instance, that corroborated the assumption that students 

might not have been challenged, especially at lower levels. These statements indicated that 

the staff acknowledged that they were aware of the fact they did not challenge the students, 

and students were almost deliberately short-changed: 

• Too much emphasis on rote-learning. 

• A lot of the 1" Year, especially the first term, is memory. Terms 2 and 3 much more challenging. 

• Agreement does not imply that we can't do better! I think we rely too heavily on exams of factual 

information. But biology is a language as well as a science, and to discourse adequately, some basic learning 

is required. 

• Excessive assessment at L2, especially fact-based MCQs, encourages a view of biological expertise as an 

exam technique, not a transferable skill. Little encouragement from system to change objectives. 

• We rarely train and test students in their ability to think for themselves - regurgitation is all that is required 

for many courses. 

• In L3 and L4 - I agree with this. In Levels I and 2, except in medicine PBL, we do not help students to 

explore, we feed them facts. 

• L1 and L2 do not promote intellectual growth enough - L3 is a bit of a shock to students. 
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• We give a lot of emphasis to recalling facts in exams. 

One would expect that if this is a common feeling among many members of staff, 

implementing reform or change to the system should be easier. The staff are perfectly aware 

that the students are being put at a disadvantage, and this should provide the impetus for their 

call for change. 

There were other statements that might help explain the 'sophomore slump' discussed in 

Chapter 6. It has become apparent, so far, that staff were aware that they did not challenge the 

lower levels enough, but some even indicated this problem was more pronounced at Level 2: 

• Some more than others. 2nd Year modules are generally less challenging than other levels. 

• Too much • spoon-feeding' particularly in Level 2. Some areas better in Level 3/4 and good innovation in 

Levell (self-study project). 

It is not understandable why students should be exposed to fewer challenges at Level 2 

compared to other levels. However, it is clear that staff know this, and hopefully a move 

towards changing the status quo would be made for the sake of the students. The finger of 

blame was once again pointed towards class sizes, as the statements below indicate: 

• Class sizes are too large for good interactive teaching and assessment. 

• They are becoming less successful than a few years ago. Reasons: Class sizes, teaching economies. 

• Yes, one does feel intellectual growth as students progress through their 3rd and 4th Years (in earlier years, 

one tends not to know them personally). But the decline in small group teaching because of increased 

numbers makes this more difficult to achieve. 

• There are too many students, especially poor ones, to allow the kind of individual attention which develops 

minds. Only one degree course in IBLS that provides small group tutorials (Pharmacology). 

These responses stress the effect class sizes have on the whole teaching and learning process. 

This is a real problem that cannot be ignored. It is true that there is demand for further 

training in the form of higher education all over the world, but what good is this if in the end 

it does not achieve what it purports to achieve. It looks like the point of making higher 

education accessible to all, ends up overriding the purpose of higher education. Large classes 

are obviously making it impossible to produce students who will fit well in life after 
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university. The following points on how to enrich large-class teaching have been extracted 

from Biggs' (1999) discussion: 

• Interpose changes of activity during the lecture to keep students continually and fully 

attentive. 

• Introduce breaks during the teaching to give students opportunity to monitor their notes and 

do some high-level cognitive work with what they have heard. 

• Make sure there is a review activity at the end of the session, preferably by students. 

• Have good management skills in the form of preparation, introduction, delivery and 

structuring of the lecture. 

• Remove the feeling of impersonality that is characteristic of most large classes, by 

interacting with the students and making their presence acknowledged as much as possible. 

• Make the sessions as active as possible by involving the students and using the appropriate 

teaching aids. Questioning should be allowed but care must be taken to make sure it does not 

throw the whole session off-course, and that one student's question is made to be a whole 

class's issue for discussion. 

• Make an effort to make the students interact among themselves with good control of the 

situation. This interaction could be in the form of peer teaching. 

These issues will be discussed in more detail in the concluding chapter. 

7.3.4 Direction of intellectual growth at GU and UB based on Part 2 results 

From the rank-orders of the Perry categories discussed in Chapter 6, it was concluded that the 

possible rank-order of intellectual maturity in GU students from both Part 1 and Part 2 could 

be: 

Level 4 > Level 3> Early Level 2 > Levell> Late Level 2 

The probable Part 1 rank-order for the advancement in intellectual maturity of UB students 

was assumed to be: 

Year 4 > Year 3> Year 2 > Year 1 (with Year 4 being the most advanced and Year 1 the least 

so. 
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An estimate of the possible rank-order for the development of UB students is also determined 

for Part 2, and this will be compared to the one above. The same procedure for determining 

the position of each level in the rank as employed in the previous discussion will be used 

here. For each question, a level is given a position depending on the proportion of Perry 'A', 

'B', and 'C' produced. High Perry 'A' and 'B' proportion result in the level being placed 

towards the end of the rank, while high Perry 'C' proportion place the level at the beginning 

of the rank. 

Perry 'A' rank-orders for UB Part 2 

Ql: Year 4 (10.42%) < Year 3 (18.31 %) < Year 2 (19.87%) < Year 1 (25.85%) 

Q2: Year 1 (2.44%) <Year2 (2.65%) < Year 4 (4.17%)<Year3(5.65%) 

Q3: Year 2 (0.66%) < Year 3 (l.41 %) < Year 1 (2.44%) < Year 4 (4.17%) 

Q4: Year 4 (6.25%) < Year 3 (8.45%) < Year 2 (13.91 %) < Year 1 (16.12%) 

Q5: Year 1 (38.54%) < Year 2 (40.39%) < Year 3 (47.89%) < Year 4 (54.16%) 

Q6: Year 4 (14.58%) < Year 1 (19.51 %) < Year 3 (21.14%) < Year 2 (22.52%) 

Perry 'B' rank-orders for UB Part 2 

Ql: Year 2 (7.29%) < Year 1 (8.29%) < Year 4 (8.33%) < Year 3 (18.31 %) 

Q2: Year 1 (5.37%) < Year 2 (7.95%) < Year 4 (8.33%) < Year 3 (8.45%) 

Q3: Year 4 (0.00%) < Year 2 (0.66%) < Year 1 (2.92%) < Year 3 (4.23%) 

Q4: Year 2 (9.27%) < Year 1 (13.19%) < Year 4 (14.58%) < Year 3 (16.91 %) 

Q5: Year 1 (32.20%) < Year 3 (35.21 %) < Year 2 (36.43%) < Year 4 (37.50%) 

Q6: Year 4 (22.92%) Year 2 (29.80%) < Year 1 (35.61 %) < Year 3 (38.03%) 

Perry 'C' rank-orders for UB Part 2 

Ql: Year 4 (81.25%) > Year 2 (72.85%) > Year 1 (65.85%) > Year 3 (6l.97%) 

Q2: Year 1 (92.19%) > Year 2 (89.40%) > Year 4 (87.50%) > Year 3 (85.92%) 

Q3: Year 2 (93.38%) > Year 1 (83.90%) > Year 4 (81.25%) > Year 3 (74.65%) 

Q4: Year 4 (79.16%) > Year 2 (76.82%) > Year 3 (74.65%) > Year 1 (70.72%) 

Q5: Year 1 (29.27%) > Year 2 (23.18%) > Year 3 (16.90%) > Year 4 (8.33%) 

Q6: Year 4 (62.50%) > Year 2 (47.70%) > Year 1 (44.88%) > Year 3 (40.89%) 
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The number of times each level appeared at any of the four positions in the ranks was 

recorded in Table 7.7 to give an idea of the frequency at which the levels assumed these 

different positions. 

Table 7.7: The Number of times the Different UB Groups assumed the Different Positions ill the Rank-orders for 

the Three Peny Categories in all the 6 Questions ill Part 2 put together 

Position In Rank 

Level of Study 1 2 3 4 

Perry 'A' 

Year 1 2 1 1 2 

Year 2 1 2 2 1 

Year 3 0 3 2 1 

Year 4 3 0 1 2 

Perry'B' 
. 

Year 1 2 2 2 0 

Year 2 2 3 1 0 
i 

Year 3 1 1 0 5 

Year 4 2 0 3 1 ! 

Perry'e' 

Year 1 2 1 2 1 I 

Year 2 1 5 0 0 

Year 3 0 0 2 4 I 

Year 4 3 0 2 1 

Because there were only 6 questions being analysed, it was anticipated that determining rank

orders would be difficult because of the high possibility of the levels recording similar 

number of questions at a similar position. The rank-orders determined from this analysis can 

therefore be seen as an estimation of the extent of advancement in intellectual thought 

determined more qualitatively than statistically/quantitatively. 

In the rank-orders in the Perry 'A' category, Year 4 appeared more times than any other level 

in the first position, which suggests that it must have been the most advanced. Year 3 

appeared more times than others in the second position, which could be taken to suggest it 

was the second most advanced. Year 3 was also found to dominate the third position, together 

with Year 2. But since Year 3 was also found at position 2 in three questions while Year 2 

was found there only in two questions, Year 3 was assumed to be more advanced than Year 2, 

therefore Year 2 placed at position 3. Not only was Year 4 found at position 1, it was also 
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found at position 4 with Year 1. Since year 1 was not found to dominate any other position 

but position 4, Year 1 was assumed to be at position 4, and not Year 4. 

The Perry 'A' rank-order, in order of decreasing maturity, can therefore be estimated to be 

Year 4 > Year 3 > Year 2 > Year 1 (with Year 4 being the most advanced and Year 1 the least 

so). 

The Perry 'B' rank-order was not as easy to outline as the Perry' A' one because of the extent 

of shared positions. Years 1, 2 and 4 all appeared twice in the first position. This makes it 

difficult to determine straight away which of these three levels can be said to be at this 

position. Year 3 is however, seen to clearly dominate position 4. This result agrees with the 

result from Part 1, where it was concluded that the 3rd Year students' had more Perry 'B' 

characteristics in them than the other groups. Position 3 as seen to be dominated by Year 4, 

while position 2 was dominated by Year 2. Since Year 2 and Year 4 were found to dominate 

other positions, they were therefore unlikely to dominate position 1, therefore Year 1 was 

assumed to qualify for position 1 more than these two levels. The estimated Perry 'B' rank

order was therefore Year 2 > Year 1 > Year 4 > Year 3 (with Year 1 having the lowest and 

Year 3 the highest Perry 'B' proportions in general). This suggests that the lower levels might 

have been more confident than the upper levels, especially Year 3. 

In the Perry 'C' category, Year 4 dominated position 1, while position two was dominated by 

Year 2. This places the two levels at position 2 and 3 respectively, in the rank-order. Year 1 

and 3 both appeared twice at position 3, but since Year 1 had appearances at the positions 1 

and 2, while Year 3 didn't, this suggested that Year 1 generally produced higher proportions 

of Perry 'C' thinkers than Year 3, putting them at position 3 and 4 respectively. This was 

backed-up by the dominance of Year 3 at position 4. The possible Perry 'C' rank-order was 

therefore estimated to be Year 4> Year 2 > Year 1 > Year 3. 

7.3.5 Conclusion 

All the three rank-orders suggest that the Year 4 students were generally more advanced than 

the other levels. There is also an indication that Year 3 students exhibited Perry 'B' thinking 
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more than the others. This shows that though progression to upper levels of intellectual 

thought does occur as students move from lower to upper levels of their courses, it does not 

necessarily do so smoothly and linearly, i.e. there are some obstacles that hinder growth at 

some points during the progress of the courses. The nature of the data, especially the limited 

number of questions used, makes it difficult to clearly assign positions in the rank-orders of 

student development, but at least an idea of which levels are most advanced and which are 

least so can be qualitatively determined. 
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CHAPTER EIGHT 

DISCUSSION OF THE RESULTS OBTAINED FROM THE GROUP 

FOLLOWED FROM FIRST TO THIRD YEAR 

8.1 Introduction 

The results discussed so far have shown that students' perceptions change as they progress 

through their courses. Perry's scheme of ethical and intellectual development has proven to be 

quite useful in determining this progress, and detecting where, during their progress from year 

to year, the students tend to have more problems. Perry's scheme has been criticised on the 

basis that it would prove impossible to use for diagnostic purposes as it requires a lot of time 

to follow students from year to year. Wilson (1981) states that Perry's critics stress that few 

staff have the opportunity to assess, or the continuity of contact with First Year students 

which would be necessary for building up the personal picture which Perry regards as 

desirable. 

The results discussed in the previous chapters have shown that this scheme is still useful for 

diagnostic purposes, without the need to follow a single group of students over several years. 

Comparing the different groups gives invaluable information as one can manage to detect 

which group shows more signs of experiencing problems in their courses than the others. This 

however, does not deny the fact that the scheme would have been more useful if a single 

group of students was followed throughout the three years of the project. 

In this research, an attempt was made to follow a group of students from Level 1 to Level 3 to 

find out how their perceptions might have changed over the years. As Perry's critics claimed, 

this proved difficult, and only a group of nineteen students managed to fill in the 

questionnaire at all three levels. Another eighteen only managed to do so at lSI and 3rd Year. It 

was anticipated that the results from such a small group would probably not be representative 

of the whole group. On comparing the perceptions of the students at these three levels 

statistically, it would be possible, for instance, to declare that there are no significant 

differences when in fact there were. This effect, known as a Type II error in statistical terms, 
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does occur by chance sometimes, but the smaller the sample size, the more likely it is to 

occur, according to a source on the Web (www.sportsci.org/resource/stats/errors.html). 

Instead of drawing distributions and rank-orders as was done in the previous chapters, the 

results from this group will be used to support certain assumptions and assertions made in the 

general discussion of all the results. 

After identifying changes or stabilisations in the students' perceptions throughout the three 

years, the intention was to follow these up with interviews with the students. During the only 

two occasions when a handful of students agreed to a joint discussion for this purpose, the 

discussions could not be successfully recorded due to technical failure of the tape-recorders 

used. The tapes came out inaudible in most parts, leading to loss of most of the information. 

This was a huge setback on the research as it had been hoped that these interviews or 

discussions would provide valuable insight as to why students perceived things the way they 

did, or why there might or might not have been any changes in their perceptions. 

The results from the two parts of the questionnaire will be treated separately as in the previous 

chapters. Section 8.2 will deal with Part 1 while Section 8.3 will deal with Part 2 of the 

questionnaire. Because of the high probability of a Type II error occUlTing the results will not 

be analysed statistically, but only qualitatively. 

8.2 Part 1: Results and Discussion 

All possible changes and stabilisations in the students' perceptions were mapped up on the 

basis of all the possible combinations of the positions they could choose on the questionnaire 

scale. The two positions within each of either Perry 'A' or 'C' categories were not combined 

since it was obvious that each of the two positions represented a different level in the 

commitment to the categories that the students agreed with, considering that in most cases 

they did not go for the extreme positions. 

The stages of progression are divided into three: (i) progression from Levell to Level 2; (ii) 

progression from Level 2 to Level 3; and (iii) the overall progression from Levell to Level 3. 

The first two stages will be discussed on the basis of the results from the 19 students who 
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managed to fill the questionnaire in at all three levels. The third will be based mainly on the 

results of these 19 students, with further clarifications based on the results of the 18 students 

who only managed to do so at 1 st and 3rd Year. 

When the comparisons are made between the different levels, the time of data collection has 

to be borne in mind. The data were collected at late Level 1 (March 1998), early Level 2 

(November 1998), and early Level 3 (December 1999). 

8.2.1 Progression from Levell to Level 2 

The numbers and percentages of students who underwent the different changes in perceptions 

were recorded in Appendix 13. When a student chose one option on the questionnaire scale at 

Levelland then changed to another option at Level 2, it was assumed they had undergone a 

change in perception. The extent of the change depends on whether they changed options 

within a Perry category or changed to a different category altogether. 

8.2.1.1 Popularity of Option 4 of the Perry 'e' categ01Y 

The results indicate that many students started at and remained within the Perry 'C' category 

in most of the questions. The most popular option of the Perry 'C' options on the scale was 

option 4, which was opted for by high proportions of students at both Levelland Level 2 

(compare '4-4: C-C' with other 'changes' in Appendix 13). This supports the finding made in 

the previous chapters, that option 4 was quite popular with GU students. It also indicates that 

at early Level 2, these students still agreed mildly with Perry 'C' statements the way they did 

at Levell. One could be led to think that these students might have lacked the encouragement 

to develop stronger positive perceptions, in other words, the necessary challenges and support 

were not there to help them move to higher levels of commitment in Perry 'C' thinking. On 

the other hand, one could say that the time between late Levelland early Level 2 was not 

enough to allow for any changes in perceptions. 

The results also showed that changes from other options to option 4 were more common than 

changes to option 5. This is evident in movements from options 2 and 3 to either 4 or 5. In 
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each case, higher proportions of students moved to option 4 than to 5. This once again shows 

that students felt more comfortable agreeing mildly with the statements than doing so 

strongly. 

8.2.1.2 Evidence of more stabilisation than growth, and more growth than regression 

Appendix 13 shows that there seemed to be a lot more stabilisation, as shown by high 

proportions of students choosing similar options at both 1st and 2nd Year, than changes in 

perceptions. This, once again, was not surprising because of the timing of the data collection. 

The time period between late Levelland early Level 2 might not have been enough to result 

in changes in students' perceptions. 

The results also indicate that there were more instances of growth as opposed to regression. In 

most of the questions higher percentages of students moving from lower to higher options on 

the scale, than there were those moving from higher to lower positions. This also did not 

come as a surprise since the results from Chapter 6 indicated that early Level 2 students had 

more mature perceptions than Levell students in most cases. The most popular positive 

changes were from option 3 (Perry 'B') to 4 (Perry 'C'), followed by that from option 4 to 5 

(Perry 'C'). 

Regressions to Perry 'A' were uncommon between late Levelland early Level 2, according 

to Appendix 13. There were low proportions of students moving from Perry 'c' to 'A' and 

from Perry 'B' to 'A'. The results in Appendix 13 were summarised in Table 8.1 to determine 

the directions and magnitudes of the observed changes. 

It has to be noted that though a movement from a Perry 'A' to a Perry 'B' position might 

indicate that a student has 'risen to uncertainty', it still indicates that they have grown to 

realise that things are not as 'black or white' as they might have thought previously. This is 

therefore regarded as a positive move, or in Perry's terms, a sign of intellectual growth. L (0) 

stands for the total number of students who did not have any change in perceptions or chose 

the same option in the two years, or the sum of stabilisations. "L (+) and "L (-) stand for the 
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total number of students who moved to upper and lower levels of perception respectively. The 

proportions are given in brackets. 

Table 8.1: Frequencies and Percentages (in brackets) of Students who experienced the Different Directions and 

Magnitudes of Changes in Perceptions between Levell to Level 2 

!l Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Q11 

+4 - - - - - - 1 (5.26) - - - -

+3 - - - - - - 1 (5.26) - - - -

+2 2 (10.5) 1 (5.26) 1 (5.26) - 1 (5.26) 1 (5.26) 5 (26.3) 1 (5.26) 1 (5.26) 1 (5.26) -

+1 4 (21.1) 7 (36.8) 5 (26.3) 3 (15.8) 4 (21.1) 3 (15.8) 4 (21.1) 3 (15.8) 6 (31.6) 2 (10.5) 5 (26.3) 

L(O) 7 (36.8) 7 (36.8) 9 (47.4) 10(52.6 9 (47.4) 7 (36.8) 5 (26.3) 11(57.9 5 (26.3) 7 (36.8) 6 (31.6) 

·1 3 (15.8) 2 (10.5) - 4 (21.1) 3 (15.8) 5 (26.3) 1 (5.26) 2 (10.5) 4 (21.1) 7 (36.8) 5 (26.3) 

·2 1 (5.26) - 2 (10.5) - - 1 (5.26) - - 1 (5.26) - -

·3 - - - - - - - - - - 1 (5.26) 

·4 - - - - - - - - - - -

L(+) 6 (31.6) 8 (42.1) 6 (31.6) 3 (15.8) 5 (26.3) 4(21.1) 11(57.9 4(21.1) 7 (36.8) 3 (15.8) 5 (26.3) 

L(·) 4 (21.1) 2 (10.5) 2 (10.5) 4(21.1) 3 (15.8) 6 (31.6) 1 (5.26) 2 (10.5) 5 (26.3) 7 (36.8) 6 (31.6) 
-- - - ~-

The table above was constructed to give a general idea of how the directions of change (-ve or 

+ve) compared. The table clearly shows that indeed stabilisation was more common than both 

the positive and the negative changes. In 8 out of 11 questions, the sum of stabilisations was 

greater than that for positive changes. It has to be noted however, that the high proportions of 

stabilisation must have been influenced by the presence of the '5-5: C-C' category, which was 

fairly popular. This category cannot be regarded in the same light as the others, because it 

does not have negative implication of students staying in one position and not progressing, as 

it is the highest option on the scale. 

In 7 out of 11 questions, the sum of positive changes (Ll +)) was greater than that of negative 

changes. This implies that in general, there were more cases of progression than those of 

regression in the students' perceptions as they moved from 1st to 2nd year. 

8.2.1.3 Stabilisation in and regression to the Perry 'A' Category 

Appendix 13 shows that stabilisation in and regression to the Perry' A' category were more 

common in QlO than in any other question. A relatively high proportion of 31.6% for '2-2: A

A' was recorded for this question, while the other questions either recorded nothing or 

proportions as low as 5.26%. This observation was in line with the previous finding that 
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students generally operated at Perry 'A' in regard to this question, which dealt with exam 

content. Though one would have hoped that this attitude would have finished by the end of 1 st 

year, it has to be remembered that both students and staff offered statements to the effect that 

1 st year exams were mainly based on lecture material. The students' perceptions could 

therefore not have possibly changed during the process of 1st Year, given this lack of 

challenges. The timing of data collection at early Level 2 also means that not much chance 

was given for the students to undergo any changes if the 2nd Year syllabus was able to do that. 

High proportions of regression were also recorded for QlO (31.6% (sum of '2-1: A-A' and '3-

2: B-A'). The question with the second-highest proportion of regression cases (15.8% 

between '3-2: B-A' and '3-1: B-A') was Q9, which dealt with exam structure. Nothing was 

recorded in these categories for other questions. This could be taken to imply that the students 

who might have been uncertain about the content of exams at 1 st Year might have had it 

confirmed to them through what was practised during the year, that exams were based only on 

lectures. This would explain the move from a Perry 'B' position of uncertainty to a Perry 'A' 

one, that of confidence in the system. This finding also stresses the fact that students read the 

lecturers' practice as the norm, and possibly the rule, and act on it to ensure their own success. 

8.2.2 Progression from Level 2 to Level 3 

As in 8.21 above, the changes in the students' perceptions between Level 2 and Level 3 were 

determined and recorded. The results are shown in Appendix 14. When a student chose one 

option on the questionnaire scale at Level 2 and then changed to another option at Level 3, it 

was assumed they had undergone a change in perception. The extent of the change depends 

on whether they changed options within a Perry category or changed to a different category 

altogether. 

8.2.2.1 Popularity of Option 4 of the Perry 'C' category 

The results in Appendix 14 show that the Perry 'C' category was still dominant than others. It 

was also evident that option 4 was more popular than option 5 at 3rd Year. One would have 

thought that progression from 2nd to 3rd Year would result in more students changing from 

option 4 to 5 in most of the questions as their university experience increased. It was however 
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observed that higher proportions of students chose option 4 at both 2nd and 3rd Year than those 

who did so at 1st and 2nd Year. These increased option 4 perceptions could be attributed to 

the fact that most students had actually chosen option 4 at 2nd year. One would therefore 

expect them to be there if they had not either regressed to lower levels or developed stronger 

perceptions of option 5. This means that option 5 still remained less popular than option 4. 

Since option 4 could be equated to the lowest level of Perry 'C' thinking, one could be made 

to believe, once again, that there were not enough challenges and support to promote student 

growth to upper levels of commitment. 

8.2.2.2 Evidence of more stabilisation than change and more regression than growth between 

2nd and 3rd Year 

Appendix 14 seems to show that there were more cases of students choosing the same option 

in both 2nd and 3rd Year, than those changes to higher or lower options. The directions and 

magnitudes of changes were determined and the results were recorded in Table 8.2 below: 

Table 8.2: Frequencies and Percentages (in brackets) of Students who experienced the Different Directions and 

Magnitudes of Changes in Perceptions between Level 2 and Level 3 

A Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Qll 

+4 - - - - - - - - - - -

+3 - - - - - - - - - - -

+2 - 1 (5.26) 2 (10.5) - - 1(5.26) - 2 (10.5) 1 (5.26) - 2 (10.5) 

+1 7 (36.8) 3 (15.8) 3 (15.8) 3 (15.8) - 5 (26.3) 1 (5.26) 1 (5.26) 3 (15.8) 3 (15.8) 1 (5.26) 

L(O) 8 (42.1) 9 (47.4) 7 (36.8) 12(63.2 10(52.6 7 (36.8) 13(68.4 9 (47.4) 12(63.2 7 (36.8) 11(57.9 

-1 3 (15.8) 5 (26.3) 6 (31.6) 3 (15.8) 6 (31.6) 3 (15.8) 4 (21.1) 6 (31.6) 2 (10.5) 7 (36.8) 4 (21.1) 

-2 - - - - 1 (5.26) 2 (10.5) - - - 1 (5.26) -

-3 - - - - - - - - - - -

-4 - - - - - - - - - - -

L(+) 7 (36.8) 4 (21.1) 5 (26.3) 3 (15.8) - 4 (21.1) 1 (5.26) 3 (15.8) 4 (21.1) 3 (15.8) 2 (10.5) 

L(-) 3 (15.8) 5 (26.3) 6 (31.6) 3 (15.8) 7 (36.8) 5 (26.3) 4 (21.1) 6 (31.6) 2 (10.5) 8 (42.1) 4 (21.1) 
,-- - - - - - -- - -- - - _ ...... _- -- - L- ___ -- '-- -

Table 8.2 shows that the 'growth patterns' between Level 2 and Level 3 differ a lot from those 

observed between Levelland Level 2. In both cases, stabilisation seemed more common than 

changes in perceptions, but as explained earlier, this might have been influenced a lot by 

students opting for position 5 on the scale in two consecutive years. Unlike between Levell 

and Level 2, there was evidence of more regression than progress between Level 2 and Level 

3. In 9 out of 11 questions, the sum of negative changes (2:(-): regression) was higher than 
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that of positive changes (L(+): progress). This finding indicates that the students might have 

had some difficulties during the course of their 2nd Year that resulted in their perceptions 

being negatively influenced. It is not surprising therefore, to find evidence of this at early 

Level 3, before the students had more experience of the 3rd Year course. This supports the 

'sophomore slump' phenomenon discussed in earlier chapters. In earlier chapters it was 

revealed that staff admitted presenting low levels of challenges to 2nd Year students, which 

does not encourage intellectual growth. 

When the results from Appendices 13 and 14 are compared, it can be seen that there was an 

increase in the proportion of students regressing from option 5 to option 4. Even though this is 

movement within the Perry 'e' category, it is still a negative change in perception as the 

students show signs of being less committed to their agreement with the statements. It was 

also observed that the most notable regression after that from option 5 to 4 in Appendix 14 

was that from option 4 to 3. This means that these students' 2nd Year experience had the 

effect of making them more uncertain in what the course expected of them. As discussed in 

previous chapters, this might have been the result of confusion in multiplicity, and mixed 

signals from the staff. 

It was observed that progression from option 3 to 4 or 5 were not as common as they were 

between Level 1 and 2. This was understandable because a lot of movement in these 

directions had already occurred between Level 1 and 2. In that case, there would be fewer 

students at the initial position of option 3 at 2nd Year than there were at 1st Year as most 

would have already chosen either option 4 or 5 at 2nd Year. At the end of the day, the results 

have come to confirm that 2nd Year students had more problems than other levels. 

8.2.2.3 Stabilisation within the Perry 'A' category 

As in progression from Level 1 to Level 2, Question 10 was still found to produce more 

students who stabilised at option 2 of the Perry 'A' category than other questions. The 

proportion of students who stabilised within option 2 was found to remain at 31.6%, as it was 

between Level 1 and Level 2. This means that these students had not yet felt or met anything 

in their courses that could help change their perceptions positively. This could, once again be 
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attributed to the lack of challenges declared by staff. 

8.2.3 Overall progression from Levell to Level 3 

This discussion will mainly be based on the results from the 19 students who filled the 

questionnaire at all three levels, but the results of those who did so only at Levelland Level 

3 will be used to confirm any trends, if need be. The proportions of students choosing the 

different options at Levell and 3 are recorded in Appendix 15. 

8.2.3.1 Stabilisation at Option 4 of the Perry 'e' category 

The results in Appendix 15 indicate that a lot of students chose option 4 at both Levelland 

Level 3. The proportions of students who did this were however lower than those of students 

who chose option 4 at Level 2 and Level 3. This obviously means that some students moved 

to option 4 from other options between Levelland Level 2, and then did not change their 

options at Level 3. This is confirmed by the finding that in Appendix 14 (L2 to L3), there 

were generally more cases of stabilisation at option 4 than movement from option 4 to other 

options. 

8.2.3.2 Evidence of more stabilisation than growth and more growth than regression 

Table 8.3: Frequencies and Percentages (in brackets) of Students who experienced the Different Directions and 

Magnitudes of Overall Changes in Perceptions between Levell to Level 3 

b. Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Qll 

+4 - - - - - - - - - - -

+3 1 (5.26) - - - - - 3 (15.8) - - - -

+2 1 (5.26) 1 (5.26) 3 (15.8) - - - 3 (15.8) 2 (10.5) 2 (10.5) - 1 (5.26) 

+1 4 (21.1) 6 (31.6) 5 (26.3) 3 (15.8) 1 (5.26) 4 (21.1) 6 (31.6) 2 (10.5) 5 (26.3) 2 (10.5) 3 (15.8) 

L(O) 9 (47.4) 10(52.6 8 (42.1) 10(52.6 12(63.2 10(52.6 5 (26.3) 8 (42.1) 7 (36.8) 10(52.6 8 (42.1) 

-1 3 (15.8) 1 (5.26) 4 (21.1) 4 (21.1) 4(21.1) 3 (15.8) 1 (5.26) 6 (31.6) 4 (21.1) 6 (31.6) 5 (26.3) 

-2 - - - 1 (5.26) 1 (5.26) 1 (5.26) - - - - 1 (5.26) 

-3 - - - - - - - - - - -

-4 - - - - - - - - - - -

L(+) 6 (31.6) 7 (36.8) 6 (31.6) 3 (15.8) 1 (5.26) 4 (21.1) 12(63.2 4 (21.1) 7 (36.8) 2 (10.5) 4 (21.1) 

L(-) 3 (15.8) 1 (5.26) 4 (21.1) 5 (26.3) 5 (26.3) 4 (21.1) 1 (5.26) 6 (31.6) 4 (21.1) 6 (31.6) 6 (31.6) 

Table 8.3 shows that most students did not change their perceptions between Levelland 
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Level 3. What has become apparent though is that this does not necessarily mean that students 

chose the same option at all three levels. In general, there were some changes that occurred 

during the course of Level 2, but most of the students reverted to the perceptions they held at 

Levell at early Level 3. However, the results show that overall, stabilisation (L(O» was more 

common than changes in perceptions between Levell and Level 3. 

Comparison of Tables 8.1 and 8.2 shows that between Levelland Level 2 there were more 

cases of positive changes than regression, while between Level 2 and Level 3 there was more 

regression than positive changes. One would therefore expect that the overall change in 

students' perceptions between Levelland Level 3 be almost non-existent. The finding that 

Table 8.3 bears more instances where the highest proportions for lack of changes (L(O» are 

recorded compared to Tables 8.1 and 8.2 supports this. 

8.2.4 Confirmation of more stabilisation than growth and more growth than regression 

between Levell and Level 3 

Putting the results of the students who filled in the questionnaire at all three levels together 

with those of students who did so only at Levels 1 and 3 gives the following results: 

Table 8.4: SU/7l/7lmy of Frequencies of Students Who Underwent either Positive or Negative Changes or 

Stabilisation in Perceptions between Levels 1 and 3 (all 37 students) 

Change Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Ql1 

0 18 18 18 17 24 20 7 17 14 15 16 

+ 11 15 10 11 4 10 23 10 12 5 5 I 

- 7 3 8 8 8 6 6 9 10 16 _15~ 
~ - - .... _- - - - _ ...... - - ~- --~ .... -

Table 8.4 is a frequency table that shows how many students underwent the different changes 

in perceptions. A (+) denotes moving from one position on the questionnaire scale to a higher 

position (growth), a (-) regression to a lower position, and (0) signifies no change, hence 

stabilisation. For some questions, the frequencies do not add up to 37 because there were 

some students who did not chose any position on the scale. 

The results evidently show that overall, there were more cases of stabilisation than those of 
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changes in students' perceptions between Levell and the time of data collection at Level 3. It 

is also clear that there was generally more growth than regression, except in Questions 5, 10 

and 11, where the opposite was true. Question 10 dealt with exam content, and it would 

appear that as students progressed to Level 3, the felt less strongly for the issue of exams 

being based on material outwith lectures. 

Question 5 dealt with challenges presented in the form of difficult topics. The results indicate 

that the students felt more unwilling to face challenges as they progressed from Level 1 to 

Level 3. This might, as discussed before, indicate that students come into Levell expecting to 

be challenged, only to be molly-coddled and made to believe that challenges are not 

necessary. They might have also felt overwhelmed by the demands of university education. 

From the statements provided by both the staff and the students, however, it can be concluded 

that the first explanation is more likely to be the case than the latter. There were statements to 

the effect that lower level students, especially 2nd Year students, were not challenged enough. 

Question 11 dealt with quality against quantity in exams. The students seemed to have moved 

from believing in providing and being rewarded for quality in exams towards believing that 

they should be rewarded for giving as much information as possible. One could again argue 

that the students might have learnt from their experience at university that what they might 

have expected to see happen before they came to university was all idealism, which did not 

take place in reality. This further stresses the assumption that students model their actions 

against what is practiced by the staff. 

8.2.5 Evidence of more growth than stabilisation for Question 7 

Table 8.4 shows that Question 7 was the only question in which there were more cases of 

growth than stabilisation. This seems to have been the case even between Levelland Level 2 

(Table 8.1). Between Levels 2 and 3 however, stabilisation dominated changes (Table 8.2). 

When only the 19 students who filled in the questionnaire at all levels are looked at (Table 

8.3) there is indeed an overall domination of growth over stabilisation. This question dealt 

with students' approaches to learning biological knowledge. The results indicate that during 

the period between late Levelland early Level 2, the students learnt very well that they were 
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not supposed to memorise and regurgitate information, but to look for connections between 

different pieces of information. 

There was evidence of more progress between late Levelland early Level2(Table 8.1), than 

between early Level 2 and late Level 3 (Table 8.2) for Question 7. There were obviously not 

enough challenges to prompt this growth during the course of the 2nd Year. This further 

stresses the ineffectiveness of the 2nd Year course at promoting intellectual growth in 

students. 

8.3 Part Two: Results and Discussion 

In this section, the results from the six questions are not treated individually. The statements 

were categorised according to the Peny positions as which they qualified. The movements of 

the students between the Perry categories during their progress from Level 1 to Level 2, Level 

2 to Level 3, and the overall movement from Level 1 to Level 3 were then determined. The 

results were recorded in Appendices 16, 17 and 18. 

8.3.1 Progressionjrom Levell to Level 2 

When looking at progression from Levell to Level 2, only the first five questions in Part 2 

can be considered since after Level 1 results were analysed, Question 6 had to be replaced 

with a different question. The Question 6 answered at Level 1 was therefore different from 

that answered at Levels 2 and 3. 

The results in Section 8.2.1 (Part 1 results) showed that the Peny 'C' category was popular at 

both Levelland Level 2. Appendix 16 confirms this finding. The students were found to 

have stabilised at Perry 'C' in higher proportions than they were found to make any other 

change in perceptions. This stabilisation at Perry 'C' was found to be common in all questions 

with all the aspects of students' learning investigated, except the exam content issue. 

Appendix 13 (QI0) and Appendix 16 (Q5) show this. This was because in these questions 

there were very low proportions of students exhibiting Perry 'C' thinking. 

To find out if there might have been more cases of stabilisation than growth, and more growth 
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than regression as Part 1 results had shown, a summary of the directions of changes in 

perceptions was made, and the results recorded in Table 8.5. 

Table 8.5: SUI11111my of Proportions of Students Undergoing the Different Changes in Perceptions Between Level 

1 and Level 2 (Part 2) 

Change Question! Question 2 Question 3 Question 4 QuestionS 

0 9 (47.7) 8 (42.1) 14 (73.7) 9 (47.7) 5 (26.3) 

+ 5 (26.3) 4 (21.1) 2 (10.5) 4 (21.1) 5 (26.3) 

- 5 (26.3) 3 (15.8) 3 (15.8) 6 (31.6) 7 (36.8) 

Table 8.5 confirms that there were more cases of stabilisation in students' perceptions 

between Levels 1 and 2 than there were any changes. However, the results also show that in 3 

out of the five questions, there were more cases of regression (-) than progression to upper 

levels of intellectual thought (+), and only 1 question in which there were more cases of 

growth than regression. This means that there was generally more regression than growth. 

This was found to be contradictory to the results of Part 1. This shows that when students are 

asked to write their own opinions they tend to express themselves 'possibly more honestly' 

than they do if asked to pick statements that are already written down for them, as was the 

case in Part 1. 

In Questions 4 and 5, these regressions occurred in over 25% of the students. Most of the 

cases of regression were from Perry 'C' to Perry 'B' (Appendix 16). This implies that after 

going through Levell, the students regressed to feeling uncertain of how much they should 

rely on their lecturers, and to what extent the exams should be based on lectures. This, as 

indicated in the previous discussions, could be a result of confusion brought about by the 

difference between what students expect (more responsibility) and what lecturers practice 

(spoon-feeding). 

8.3.2 Progression from Level 2 to Level 3 

According to Appendix 17, stabilisation was once again more common than changes in 

perceptions. As in Progress from Levell to level 2, the most popular stabilisation was within 

the Perry 'C' category, followed by that within the Perry 'B' category. 
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There is evidence that progress from lower levels of intellectual thought to Perry 'C' thinking 

occurred more between Levels 2 and 3 than between Level 1 and 2 (compare A/B - C; B - C; 

and B/C - C in Appendices 16 and 17). This is understandable when we consider that the data 

were collected at late Level 1, early Level 2 and early Level 3. There was obviously not 

enough time for any positive changes to occur between late Level 1 and late Level 2. On the 

other hand, it could be thought that the courses offered at the beginning of Level 2 did not 

offer the opportunity for the promotion of intellectual growth in students. 

To find out the extent of regression and progress/growth that occurred between Level 2 and 3, 

the results from Appendix 17 were summarised in Table 8.6 below. In Questions 1, 2, 3, and 

5, there were evidently more cases of growth than those of regression. In these questions, it 

was also observed that there were more cases of stabilisation than those of growth or 

regression. Question 6 was the only one in which there was a slightly higher proportion of 

cases of regression than growth. 

Table 8.6: Frequencies and Proportions (in brackets) of students who Undelwent Different Changes in 

Perceptions between Levels 2 and 3 (Part 2) 

Change Question 1 Question 2 Question 3 Question 4 Question 5 Question 6 

0 5 (26.3) 3 (15.8) 4 (21.1) 7 (36.8) 7 (36.8) 8 (42.1) 

+ 10 (52.6) 12 (63.2) 13 (68.4) 6 (31.6) 9 (47.7) 5 (26.3) 

. 4 (21.1) 3 (15.8) 2 (10.5) 6 (31.6) 2 (l0.5) 6 (31.6) 

These results differ only slightly from those obtained in Part 1. In Part 1, it was observed that 

there were more cases of stabilisation than change in perceptions, and more cases of 

regression than growth. It has to be noted however, that in Part 1, the extent of agreement 

with statements was investigated. Even if a student, for instance, remained within the Perry 

'C' category, but moved from strongly agreeing with a statement to just agreeing with it, this 

was categorised as a regression. This could not be detected in Part 2, and this might explain 

why the results from Part 1 and Part 2 differed. One cannot confidently tell which part of the 

questionnaire was more accurate than the other at finding out about the students' perceptions, 

but the fact that both managed to show evidence of more stabilisation than change means that 

this might not have been a chance result. The fact that 2nd Year students in general, failed to 

progress to upper levels of thought was corroborated, and can therefore not be denied. 
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8.3.3 Overall progression from Levell to Level 3 

As in the discussion of Part 1 results, the difference between Level 1 and Level 3 perceptions 

was also investigated. The frequencies and proportions of students undergoing the different 

changes were recorded in Appendix 18. Question 6 was not included as it was different at 

Level 1 and Level 3. 

Appendix 18 shows that most students moved between Perry 'B' and 'C' categories than they 

did between these categories and Perry 'A'. This confirms Perry's finding that most students 

at 1st year of university would have already gone past Perry 'A' thinking. Perry 'C' thinking 

was evidently more common than Perry 'B' thinking. 

The results for the movement between Level 1 and Level 2, and Level 2 and Level 3 both 

showed that stabilisation was more common than changes in perception, and that regression 

was more common than growth. One could therefore expect that the overall progression 

between Levels 1 and 3 show the same trend of changes in students' perceptions. 

To find out if this was the case for the overall progression from Level 1 to Level 3, the results 

in Appendix 18 were summarised and recorded in Table 8.7. 

Table 8.7:Frequencies and Proportions (i11 brackets) ofstudents who Underwent Different Changes in 

Perceptions between Levels 1 and 3 

Change Question 1 Question 2 Question 3 Question 4 Question 5 

0 9 (47.7) 10 (52.6) 15 (78.9) 8 (42.1) 8 (42.1) 

+ 4 (21.1) 2 (10.5) 1 (5.26) 4 (21.1) 5 (26.3) 

. 5 (26.3) 2 (10.5) 3 (15.8) 7 (36.8) 5 (26.3) 

Table 8.7 confirms that overall, most of the students' perceptions did not change between 

Level 1 and Level 3. This does not necessarily mean that no changes occurred at 2nd Year, 

but that if they did, most students reverted to their original ways of thinking at Level 3. This 

finding shows that the students managed to overcome the problems they experienced at 2nd 

Year. This assumption is made on the knowledge that most of the stabilisations were within 

the Perry 'C' category. 
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The results also show that regression was more common than growth in two questions only 

(Qs 3 & 4), while growth was more common than regression in only one question. These 

results could be taken to mean that regression was generally more common than growth. 

Though the magnitude of these differences was not as great as in the comparisons made 

before, it can be seen that this difference has some significance to the study in that it is in line 

with the findings of Sections 8.3.2 and 8.3.3. 

8.3.4 Conclusion 

When all the results are looked at, one gets the impression that generally, the students 

perceptions did not change that much as they moved from 1st to 3rd Year. Though the 2nd 

Year experience seemed to negatively affect the students' perceptions, the 3rd Year was 

found to be effective at taking students back to their initial way of thinking. For the cases in 

which changes in perception were observed, there was an impression that growth was not as 

common as regression. This means that more effort has to be put into engaging students in 

processes that would challenge, encourage and support them to develop to higher levels of 

intellectual thought. 
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CHAPTER NINE 

SUMMARY OF CONCLUSIONS 

9.1 Introduction 

The previous chapters have offered extensive discussions of the observed trends in the results 

from the comparisons of the High School pupils with University Level 1 students; the 

comparison of students from the Universities Of Botswana and Glasgow; the comparison of 

students in different levels within each university; and the comparison of staff with students 

in the University of Glasgow. Within the discussions offered in each chapter were summaries 

of the observed trends in results. This chapter seeks to offer a summary of all the conclusions 

that can be drawn from the findings of this research. 

9.2 Summary of Conclusions Drawn from the Findings of the Research 

Several conclusions can be drawn from the findings of this research, some of which are 

acknowledged to be only speculations, and not fact, made in light of the observed trends in 

the results. The most distinctive conclusions drawn out of these results are given below, and 

these are categorised according to the comparisons made between the different groups. The 

conclusions are presented in numbered point-form for ease of reference later in Chapter 10. 

9.2.1 Conclusions drawn out of comparison of High School pupils and Levell university 

students 

• 9.2.1a - High School pupils were generally more dependent on teachers than Levell 

students were on their lecturers. This led to a further assumption that this dependence might 

be nurtured by the High School teaching culture. 

• 9.2.1b - Both High School pupils and Levell students had PelTY 'C' attitudes towards the 

nature of scientific knowledge, with both acknowledging its multiplistic and relativistic 

nature. 
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• 9.2.1 c - High School pupils tended to be unsure of whether scientific knowledge represented 

the 'Absolute Truth', while Levell students were clearly sure that this is not necessarily the 

case at all times. 

• 9.2.1 d - High School pupils were generally in favour of memorising given facts while the 

Levell students preferred more to look for patterns and relationships among facts. 

• 9.2.1 e - Though both High School pupils and Level 1 students agreed that they could 

possibly learn from their peers and improve their levels of understanding through comparing 

themselves with others, the former did so more strongly than the latter. A further assumption 

that High School pupils appreciated group-work more than Levell students was drawn on the 

basis of the finding that higher proportions of the former indicated that they preferred working 

with others than working solo. 

• 9.2.1/ - In general, Perry 'A' thinking was more dominant than both Perry 'B' and 'C' 

thinking at both High School and Level 1 University when it came to the issue of exam 

format. The modal category (on the option scale) for this aspect was however, Perry 'A' for 

High School and Perry 'B' for Levell. This led to the conclusion that High School pupils 

preferred short questions asking for straight facts while Level 1 students were not too sure 

about this. 

• 9.2.1g - Both High School pupils and Levell students had Perry 'A' thinking when it came 

to the issue of exam content. The two groups preferred questions based on what the 

instructors taught in class. This attitude was stronger at High School than at Level 1 

University. 

• 9.2.1 h - Perry 'C' thinking was generally more dominant than either Perry 'A' or 'B' 

thinking at both High School and Levell University, though higher proportions of Perry 'C' 

thinkers were found at University than High school. Perry's assertion that nowadays students 

reach Perry 'C' thinking even before reaching university is therefore supported. 

• 9.2.1 i-High School pupils tended to have stronger attitudes or opinions about issues than 

Levell students, whether these were Perry 'A' or 'C' related. It was concluded that High 

schoolleavers generally have high expectations that become damped on reaching university. 
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This was also supported by some Level 1 students' statements to the effect that they had to 

oblige to what the system required, even though they knew better. 

• 9.2.1j - Even though the High School pupils might have been more dependent on teachers 

than Level 1 students, there was an indication that they were aware of the need to, and 

prepared to take up responsibility for their own learning. 

9.2.2 Conclusions drawn out of comparison of students at different levels of university 

studies at both GU and UB 

• 9.2.2a - Though Perry 'C' thinking was dominant at all levels of university studies when it 

came to issues relating to studentllecturer roles, the students still expressed their preference 

for being supplied with information to help them cut down on their work load. 

• 9.2.2h - The fact that higher proportions of 4th Year students exhibited Perry 'C' thinking 

than other levels led to the conclusion that 4th year students at both universities were more 

intellectually mature where issues of their own responsibilities were concerned. 

• 9.2.2c - Though the students in both universities, and GU staff seemed to agree that students 

ought to do independent studies, there were some Perry 'B' thinkers who feared that if asked 

to do so, they might find it difficult to identify relevant information and sources. Some 

members of staff did not even have faith in the students' ability to work on their own. 

• 9.2.2d - From the comments made by some students and staff, it can be concluded that the 

curricula were too compact to allow students to do some independent work. 

• 9.2.2e - GU students were clearly opposed to being given decisive views on issues by 

lecturers while UB students seemed to be uncomfortable with being exposed to multiplicity. 

• 9.2.2f - Students at all levels in both universities were opposed to simple memorisation and 

preferred to look for patterns and relationships between issues. 

252 



• 9.2.2g - Though the students indicated that that they were against rote-learning, some of 

their comments led to the conclusion that they might have been forced to regurgitate by the 

way things were, e.g. too much work to do and the assessment techniques used. 

• 9.2.2h - From the results, it could also be concluded that students behaved in a manner that 

spelt lack of intellectual growth, not necessarily because they were underdeveloped, but 

because they wanted to satisfy the demands of their courses and their instructors, as they 

perceived them to be, or felt that there was no need to push themselves as all was given to 

them. 

• 9.2.2i - Faith in the worth of peers as alternative sources of information increased with 

increasing level of study at Gu. 

• 9.2.2j - The responses from some students (and staff) led to the conclusion that though they 

knew of the potential value of group-work, they did not believe it was the best forum for 

learning. 

• 9.2.2k - The fact that UB students had stronger agreements on the issue of possible benefit 

from working with peers than their GU counterparts led to the assumption that the former 

might have grown to appreciate working together as they shared limited resources. 

• 9.2.2l - Perry 'A' thinking was more dominant than both Perry 'B' and 'C' thinking at lower 

levels at GU when it came to the issue of exam format, while Perry 'B' thinking dominated at 

the upper levels. This led to the conclusion that the lower levels still preferred to be given 

facts and be tested on them in short questions, while the upper levels were unsure of this. 

• 9.2.2111 - First Year students at UB were unsure of whether learning facts and being tested on 

them in short questions was beneficial to them (i.e., they exhibited Perry 'B' thinking), while 

the upper levels clearly exhibited Perry 'C' thinking on this issue. 

• 9.2.211 - Both UB and GU students at all levels exhibited Perry 'A' thinking on the issue of 

exam content, with all preferring questions based on what the lecturers taught in class. UB 

students exhibited stronger perceptions on this issue than their GU counterparts. 

253 



• 9.2.20 - Perry 'C' thinking was generally dominant at all levels in both universities than 

either Perry 'A' or 'B' thinking, except in issues relating to assessment, where Perry 'A' and 

'B' thinking dominated. 

• 9.2.2p - GU students agreed mildly with most Perry 'C' statements while UB students 

generally took stronger standpoints. 

• 9.2.2q - The transition from lower to higher levels of intellectual thought did not necessarily 

go linearly with advancement in level of studies at both universities. GU students experienced 

problems at late Level 2 while UB students did so at Level 3. This finding, together with the 

reports of the 'sophomore slump' experienced in the United States led to the conclusion that 

there might be something intrinsic in the systems of higher learning that shocks students after 

they go through earlier levels of their studies that needs to be investigated. 

• 9.2.2r - The students' responses to some of the questions in Part 2 of the questionnaire led 

to the conclusion that they were aware of, and appreciated the fact that their courses aimed at 

equipping them with skills that they would find valuable in the future once they leave 

university. 

• 9.2.2s - From the responses of most students, including the final year students, it was 

observed that most of them were not confident enough to express their views before their 

peers. This led to the conclusion that they were therefore not well equipped to meet the 

demands of life after university, where they would be forced to do so. 

9.2.3 Conclusions drawn out of the comparison of GU staff and students 

• 9.2.3a - Both students and staff exhibited PelTY 'C' thinking in issues relating to their roles, 

view of knowledge and roles of peers. 

• 9.2.3b - In most of the issues, the staff had stronger agreements with the Perry 'C' 

statements than the students, leading to the conclusion that there was a gap between the 

students' and staff's expectations. 
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• 9.2.3 c - Though the staff expressed that they wanted students to look for more information 

on their own, the type of assessment techniques (Multiple-choice format) they seemed to use 

were not suitable for assessing individually collected information. 

• 9.2.3d - From the staff's distribution on assessment format, showing a modal Perry 'B' 

thinking, it could be concluded that they knew short questions were not good for assessing 

students, yet they were not totally against them. 

• 9.2.3e - Though the staff generally had stronger perspectives than students, they only agreed 

mildly to the presentation of multiple perspectives to students. This led to the assumption that 

even though they knew this was the right thing to do, they were not too keen on doing it. 

• 9.2.3f - Perry 'B' and 'C' thinking were equally common within the staff population when it 

came to the issue of exam format, with Perry 'B' being modal. This led to the conclusion that 

the staff, like the upper levels of students at GU, were confused as to whether testing students 

for facts with short questions was good or bad. 

• 9.2.3g - Since the staff distribution on the issue of exam format was more or less similar to 

those of students, it was concluded that the students might have been led to this type of 

thinking by what was practised by staff. 

• 9.2.3h - The expectations of staff were totally opposed to those of students when it came to 

the issues of exam content. The students preferred short questions based on lectures while 

lecturers expected more from them. This led to the assumption that there was lack of proper 

communication of expectations. 

• 9.2.3i - It was only on the issue of exam content that the students exhibited clearly Perry 'A' 

thinking. Based on the students' and staff's comments, it was concluded that this regression 

into Perry' A' thinking might have been brought about by practice. 

• 9.2.3j - From the comments written by some members of staff, it could be concluded that the 

students were being disadvantaged because staff could not deal with the large numbers of 

students in their classes. 
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9.2.4 Conclusions about the nature of the questionnaire 

• 9.2.4a - This questionnaire has proved to be quite sensitive in detecting the differences in 

the perceptions of students at different levels of studies, thereby proving to be suitable for 

investigating intellectual developmental differences. 

• 9.2.4h - The questionnaire has also proved to be useful for diagnostic purposes, as it 

managed to show that students had problems at certain levels in their courses. 

• 9.2.4c - The questionnaire has also proved to be applicable at different universities, and also 

confirmed Perry's 'theory' that students do follow a certain line of intellectual development 

while at university or college, though they might meet some obstacles along the way. 
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CHAPTER NINE 

SUMMARY OF CONCLUSIONS 

9.1 Introduction 

The previous chapters have offered extensive discussions of the observed trends in the results 

from the comparisons of the High School pupils with University Level 1 students; the 

comparison of students from the Universities Of Botswana and Glasgow; the comparison of 

students in different levels within each university; and the comparison of staff with students 

in the University of Glasgow. Within the discussions offered in each chapter were summaries 

of the observed trends in results. This chapter seeks to offer a summary of all the conclusions 

that can be drawn from the findings of this research. 

9.2 Summary of Conclusions Drawn from the Findings of the Research 

Several conclusions can be drawn from the findings of this research, some of which are 

acknowledged to be only speculations, and not fact, made in light of the observed trends in 

the results. The most distinctive conclusions drawn out of these results are given below, and 

these are categorised according to the comparisons made between the different groups. The 

conclusions are presented in numbered point-form for ease of reference later in Chapter 10. 

9.2.1 Conclusions drawn out of comparison of High School pupils and Levell university 

students 

• 9.2.1a - High School pupils were generally more dependent on teachers than Levell 

students were on their lecturers. This led to a further assumption that this dependence might 

be nurtured by the High School teaching culture. 

• 9.2.1b - Both High School pupils and Levell students had Perry 'c' attitudes towards the 

nature of scientific knowledge, with both acknowledging its multiplistic and relativistic 

nature. 
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• 9.2.1 c - High School pupils tended to be unsure of whether scientific knowledge represented 

the 'Absolute Truth', while Levell students were clearly sure that this is not necessarily the 

case at all times. 

• 9.2.1 d - High School pupils were generally in favour of memorising given facts while the 

Level 1 students preferred more to look for patterns and relationships among facts. 

• 9.2.1 e - Though both High School pupils and Level 1 students agreed that they could 

possibly learn from their peers and improve their levels of understanding through comparing 

themselves with others, the former did so more strongly than the latter. A further assumption 

that High School pupils appreciated group-work more than Levell students was drawn on the 

basis of the finding that higher proportions of the former indicated that they preferred working 

with others than working solo. 

• 9.2.1f - In general, Perry 'A' thinking was more dominant than both Perry 'B' and 'C' 

thinking at both High School and Levell University when it came to the issue of exam 

format. The modal category (on the option scale) for this aspect was however, Perry 'A' for 

High School and Perry 'B' for Level 1. This led to the conclusion that High School pupils 

preferred short questions asking for straight facts while Level 1 students were not too sure 

about this. 

• 9.2.1g - Both High School pupils and Levell students had Perry 'A' thinking when it came 

to the issue of exam content. The two groups preferred questions based on what the 

instructors taught in class. This attitude was stronger at High School than at Level 1 

University. 

• 9.2.117 - Perry 'C' thinking was generally more dominant than either Perry 'A' or 'B' 

thinking at both High School and Levell University, though higher proportions of Perry 'C' 

thinkers were found at University than High school. Perry's assertion that nowadays students 

reach Perry 'C' thinking even before reaching university is therefore supported. 

• 9.2.1 i-High School pupils tended to have stronger attitudes or opinions about issues than 

Levell students, whether these were Perry 'A' or 'C' related. It was concluded that High 

schoolleavers generally have high expectations that become damped on reaching university. 
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This was also supported by some Level 1 students' statements to the effect that they had to 

oblige to what the system required, even though they knew better. 

• 9.2.1j - Even though the High School pupils might have been more dependent on teachers 

than Level 1 students, there was an indication that they were aware of the need to, and 

prepared to take up responsibility for their own learning. 

9.2.2 Conclusions drawn out of comparison of students at different levels of university 

studies at both GU and UB 

• 9.2.2a - Though Perry 'C' thinking was dominant at all levels of university studies when it 

came to issues relating to student/lecturer roles, the students still expressed their preference 

for being supplied with information to help them cut down on their work load. 

• 9.2.2b - The fact that higher proportions of 4th Year students exhibited Perry 'C' thinking 

than other levels led to the conclusion that 4th year students at both universities were more 

intellectually mature where issues of their own responsibilities were concerned. 

• 9.2.2c - Though the students in both universities, and GU staff seemed to agree that students 

ought to do independent studies, there were some Perry 'B' thinkers who feared that if asked 

to do so, they might find it difficult to identify relevant information and sources. Some 

members of staff did not even have faith in the students' ability to work on their own. 

• 9.2.2d - From the comments made by some students and staff, it can be concluded that the 

curricula were too compact to allow students to do some independent work. 

• 9.2.2e - GU students were clearly opposed to being given decisive views on issues by 

lecturers while UB students seemed to be uncomfortable with being exposed to mUltiplicity. 

• 9.2.2f - Students at all levels in both universities were opposed to simple memorisation and 

preferred to look for patterns and relationships between issues. 
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• 9.2.2g - Though the students indicated that that they were against rote-learning, some of 

their comments led to the conclusion that they might have been forced to regurgitate by the 

way things were, e.g. too much work to do and the assessment techniques used. 

• 9.2.2h - From the results, it could also be concluded that students behaved in a manner that 

spelt lack of intellectual growth, not necessarily because they were underdeveloped, but 

because they wanted to satisfy the demands of their courses and their instructors, as they 

perceived them to be, or felt that there was no need to push themselves as all was given to 

them. 

• 9.2.2i - Faith in the worth of peers as alternative sources of information increased with 

increasing level of study at GD. 

• 9.2.2j - The responses from some students (and staff) led to the conclusion that though they 

knew of the potential value of group-work, they did not believe it was the best forum for 

learning. 

• 9.2.2k - The fact that VB students had stronger agreements on the issue of possible benefit 

from working with peers than their GV counterparts led to the assumption that the former 

might have grown to appreciate working together as they shared limited resources. 

• 9.2.21- Perry 'A' thinking was more dominant than both Perry 'B' and 'C' thinking at lower 

levels at GV when it came to the issue of exam format, while Perry 'B' thinking dominated at 

the upper levels. This led to the conclusion that the lower levels still preferred to be given 

facts and be tested on them in short questions, while the upper levels were unsure of this. 

• 9.2.2112 - First Year students at VB were unsure of whether learning facts and being tested on 

them in short questions was beneficial to them (i.e., they exhibited Perry 'B' thinking), while 

the upper levels clearly exhibited Perry 'C' thinking on this issue. 

• 9.2.2n - Both VB and GV students at all levels exhibited Perry 'A' thinking on the issue of 

exam content, with all preferring questions based on what the lecturers taught in class. VB 

students exhibited stronger perceptions on this issue than their GV counterparts. 
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• 9.2.20 - Perry 'C' thinking was generally dominant at all levels in both universities than 

either Perry 'A' or 'B' thinking, except in issues relating to assessment, where Perry 'A' and 

'B' thinking dominated. 

• 9.2.2p - GU students agreed mildly with most Perry 'C' statements while UB students 

generally took stronger standpoints. 

• 9.2.2q - The transition from lower to higher levels of intellectual thought did not necessarily 

go linearly with advancement in level of studies at both universities. GU students experienced 

problems at late Level 2 while UB students did so at Level 3. This finding, together with the 

reports of the 'sophomore slump' experienced in the United States led to the conclusion that 

there might be something intrinsic in the systems of higher learning that shocks students after 

they go through earlier levels of their studies that needs to be investigated. 

• 9.2.2r - The students' responses to some of the questions in Part 2 of the questionnaire led 

to the conclusion that they were aware of, and appreciated the fact that their courses aimed at 

equipping them with skills that they would find valuable in the future once they leave 

university. 

• 9.2.2s - From the responses of most students, including the final year students, it was 

observed that most of them were not confident enough to express their views before their 

peers. This led to the conclusion that they were therefore not well equipped to meet the 

demands of life after university, where they would be forced to do so. 

9.2.3 Conclusions drawn out of the comparison of GU staff and students 

• 9.2.3a - Both students and staff exhibited Perry 'C' thinking in issues relating to their roles, 

view of knowledge and roles of peers. 

• 9.2.3b - In most of the issues, the staff had stronger agreements with the Perry 'C' 

statements than the students, leading to the conclusion that there was a gap between the 

students' and staff's expectations. 
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• 9.2.3 c - Though the staff expressed that they wanted students to look for more information 

on their own, the type of assessment techniques (Multiple-choice format) they seemed to use 

were not suitable for assessing individually collected information. 

• 9.2.3d - From the staff's distribution on assessment format, showing a modal Perry 'B' 

thinking, it could be concluded that they knew short questions were not good for assessing 

students, yet they were not totally against them. 

• 9.2.3e - Though the staff generally had stronger perspectives than students, they only agreed 

mildly to the presentation of multiple perspectives to students. This led to the assumption that 

even though they knew this was the right thing to do, they were not too keen on doing it. 

• 9.2.31 - Perry 'B' and 'C' thinking were equally common within the staff popUlation when it 

came to the issue of exam format, with Perry 'B' being modal. This led to the conclusion that 

the staff, like the upper levels of students at GU, were confused as to whether testing students 

for facts with short questions was good or bad. 

• 9.2.3g - Since the staff distribution on the issue of exam format was more or less similar to 

those of students, it was concluded that the students might have been led to this type of 

thinking by what was practised by staff. 

• 9.2.3h - The expectations of staff were totally opposed to those of students when it came to 

the issues of exam content. The students preferred short questions based on lectures while 

lecturers expected more from them. This led to the assumption that there was lack of proper 

communication of expectations. 

• 9.2.3i - It was only on the issue of exam content that the students exhibited clearly Perry 'A' 

thinking. Based on the students' and staff's comments, it was concluded that this regression 

into Perry 'A' thinking might have been brought about by practice. 

• 9.2.3j - From the comments written by some members of staff, it could be concluded that the 

students were being disadvantaged because staff could not deal with the large numbers of 

students in their classes. 
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9.2.4 Conclusions about the nature oj the questionnaire 

• 9.2.4a - This questionnaire has proved to be quite sensitive in detecting the differences in 

the perceptions of students at different levels of studies, thereby proving to be suitable for 

investigating intellectual developmental differences. 

• 9.2.4b - The questionnaire has also proved to be useful for diagnostic purposes, as it 

managed to show that students had problems at certain levels in their courses. 

• 9.2.4c - The questionnaire has also proved to be applicable at different universities, and also 

confirmed Perry's 'theory' that students do follow a certain line of intellectual development 

while at university or college, though they might meet some obstacles along the way. 

9.3 Implications of the Study and Recommendations for Instruction and Assessment 

Some of the above conclusions show that there are some areas where staff need to concentrate 

in order to ensure that the students progress intellectually as desired. Most of the 

recommendations for action have been discussed in Chapters 5, 6, 7 and 8. In this section, 

only the most pertinent issues will be revisited briefly, and ideas of how to deal with these 

issues provided. This should provide only a brief summary, and to make this possible, the 

issues are addressed in point form: 

• There were indications that some students might have been unable to look for relevant 

information on their own. This is evidently a Perry 'B' phenomenon, and to help students 

develop beyond this, staff could try and provide training on how to use available resources. 

Pre-Entry Science Courses offered to students before commencement of their actual degree 

programmes could serve this purpose well. This could take the form of Pre-Entry Science 

Courses that used to be offered at the University of Botswana, in collaboration with the Free 

University of Amsterdam. Such courses train students on the handling and manipulation of 

resources and apparatus, as well as on the basic skills of scientific communication (written 

and oral). These courses would also ensure that less time is spent on introducing the basics of 

the courses once the main courses commence, and this could help to cut down the amount of 

material presented to students. Once the material to be presented is thinned out, students 
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would possibly find more opportunities for independent work, which is necessary to ensure 

intellectual development. 

• There was also evidence to the effect that students were not being given enough opportunity 

to exercise independence and their own ingenuity. Engaging students in activities that 

removed their dependence on staff could help achieve this. This could take the shape of 

higher order problem-solving scenarios where the problems posed are 'ill-structured', and the 

students are given different combinations of complete or incomplete data, familiar or 

unfamiliar methods, open or closed goals/outcomes (Johnstone, 1993). On a much higher 

level, students could be engaged in Problem-Based Learning (PBL) scenarios. PBL 

approaches suggest a strong role for factors such as authenticity and student independence, 

and act as a vehicle for encouraging student ownership of the learning environment, according 

to Greening (1998) at www.utmb.edu/meo/f0000012.htm. These are obviously characteristics 

consonant with higher levels of intellectual development, according to the Perry scheme. 

• Mismatches between student and staff expectations were clearly evident, with staff 

expectations being much higher than those of students. Research has shown that students 

model their activities around their experiences (Bowden & Ference, 1998). Bennett, Dunne, 

and Carre' (2000) also write: 

... Laurillard (1993) found that students alter their approach to learning depending on their orientation towards 

the task and on their perceptions of the teaching the receive and the task in hand. Students also react to a 

situation as they perceive it (which is not always the way that teachers or researchers define it) ... (Bennett, 

Dunne, & Carre', 2000, pg. 73) 

One of the principles for good practice in undergraduate education suggested by Chickering 

& Erhmann (1993/4) at www.aahe.org/technology/erhmann.htm reads: 

... Good Communicates High Expectations: Expect more and you will get it. High expectations are important 

for everyone - for the poorly prepared, for those unwilling to exert themselves, and for the bright and well 

motivated. Expecting students to perform well becomes a self-fulfilling prophecy ... 

It is therefore clear that students need to be told what it is that is expected of them to avoid 

these mismatches. 
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• The most important finding, still under staff and student expectations, was that the staff's 

perceptions were totally opposed to those of students when it carne to the issue of exam 

content. The importance of communication, as well as that of matching practice with 

intentions, need to be stressed here. Some writers have noted how assessment methods affect 

student learning: 

... Another factor influencing learning is assessment, and Ramsden (1991) found that the form of assessment 

used could have an impact on whether students took surface or deep approaches to learning ... (Bennett, 

Dunne, & Carre', 2000, pg. 73) 

... Student learning is affected by a number of factors, including the quality of teaching, student approaches to 

learning, and access to and availability of resources. However, the most powerful single influence on the 

quality of student learning is probably the assessment system tat is used ... (Crooks, 1998 & Gibbs, 1992 in 

Chalmers and Fuller, 1996, pg. 41) 

... The way in which any form of assessment is introduced to students will have a significant effect on their 

perceptions of it and their subsequent behaviour ... it is frequently the case that students' views of what is 

required by an exam differ markedly from the views of lecturers ... (McDowell & Sambell in Brown & 

Glasner, 1999, pg. 72) ... 

The staff therefore need to show their expectations by exposing students to the appropriate 

methods of assessment, instead of using lower-order assessment formats which would not 

manage to encourage students to develop to higher levels of intellectual thought. The use of 

what has now corne to be known as Performance Assessment is recommended. This entails a 

departure from the traditional methods that do not empower students, but only encourage 

them to engage in rote-learning. 

The most important point being put across here is the need for dialogue between the staff and 

students, without which programmes would continue to fail to achieve their aims. Further 

more, students need to be challenged, encouraged and supported to help them develop to 

higher levels of intellectual thought. 

9.4 Limitations of the Study and Recommendations for Future Studies 

Despite the wealth of useful data that was accumulated from this research, there were some 

elements that limited its success. Most studies of human development, regardless of the aspect 

of development studied, require observing subjects over extended periods of time. Such 

studies benefit mostly from following similar groups of individuals as they progress through 

different phases of development, and documenting any existing changes or stabilisations. As 
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stated earlier on, an attempt was made to follow a group of individual from the 1st to the 3rd 

year of their undergraduate biology course. Access to these students proved impossible, the 

main reason for this being the issue of time. The schedules of both students and staff seemed 

too tight to allow for the administration of the questionnaires. The fact that this project had to 

be carried out within a short three-year period meant that other groups also had to be pursued 

at the same time, which was difficult to achieve. 

Even if it had been possible to pursue the same group of students over this three-year period, 

the results would have been unsatisfactory as a fuller picture could only be achieved by 

following the students to the completion of their course. In future studies, enough time would 

have to be available to make sure that as much useful data as possible is compiled, preferably 

from following a single group of students from 1 st to 4th year. 

The time constraint also worked against making a complete comparative study between the 

Universities of Botswana and Glasgow. Had more time been available, the staff of the 

University of Botswana would have also been included in the study. This would have made it 

possible to explore the issue of the influence of staff on students further. In future studies 

however, to get more concrete information on this issue, direct questions would have to be 

asked on how students felt the actions of staff influenced their approach to their studies. This 

does not mean to imply that there was not enough data in this study to allow for the making of 

these conclusions, as the comments from the students provided this information. 

It was also because of the time constraint that it was impossible to arrange follow-up 

interviews with students. This would have provided invaluable first-hand information as to 

what might have caused changes (or lack thereof) in perceptions as the students progressed 

through their courses. Had there been enough time, conducting even more interviews could 

have made up for the loss of information that occurred because of the malfunction of the 

recorders used. In the future, this could be taken care of by deploying more research assistants 

in order to target larger numbers of interviewees. 

The nature of the data compiled, especially from the free response section, meant that a lot of 

time had to be spent on its analysis. The research required that a lot of data be collected 

within the time constraint, therefore it would have been better if there had been enough time 

afterwards to analyse the data without rushing through it. In this regard, the study proved, 
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without doubt, that it was not meant to be a one-man venture, but needed more people to have 

been involved in the analysis of the data. In the same way as Perry conducted his studies, 

several people would need to be involved in the future, especially those with expertise on the 

subject to make informed decisions on the assignment of the respondents' statements to the 

different Perry categories. 

The staff of the University of Glasgow gave a lot of useful hints on the need for rephrasing 

some of the items on the questionnaire. Suggestions were made in Chapters 5 and 6 on how 

these could be changed. Had there been enough time, these changes would have been made 

and the questionnaires re-administered. This information will however, be used in the next 

studies. 

In the discussion of Perry's work in Chapter 3, it was made clear that the Perry 'C' category 

can be divided into different levels, depending on how one handles multiplicity, relativism 

and commitment. In the three-category scheme used in the study, these three levels of Perry 

'C' thinking cannot be differentiated, yet it is known that by the time they finish higher 

education, most students are still operating at the lower level of this category. In future 

research, it might be worthwhile to include items that go beyond relativism to commitment, to 

find out if any of the staff and students might have reached such levels. Perry himself 

admitted that times are changing, and that high school pupils are nowadays reaching levels 

that they did not before. This he observed over ten years ago, so it might be possible that 

further changes in the perceptions of students might have occurred during the last decade with 

changes in technology and approaches to education. 

This research has undoubtedly shown how Perry's work could be used for diagnosis of 

problems in the intellectual growth of students at tertiary level, which could aid in the 

improvement of instruction and assessment. More studies need to be carried out along these 

lines to make tertiary education what it purports to be, a system geared towards producing 

responsible, accountable and skilled citizens. 
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APPENDIX 1a 

UNIVERSITY QUESTIONNAIRE - Part 1 

UNIVERSITY OF GLASGOW 

Centre for Science Education 

Student Questionnaire 

I 2 3 4 5 Male Female 

Year of Study DO DOD Sex o o 

Matriculatio1l Number 

This questionnaire is about your approach to learning. you are provided with pairs of opposing statements with five boxes 
between. By shading ONE of the boxes you can indicate which statement you agree with and how strong your agreement is . 

Here is an example: 
I lIIust have background 
music when I study. 

c:J c:J c:J c:J c:J I cannot stand any background 
lIoise when I alii studying. 

If you shade the left box, it means you agree strongly with the left-hand statement. If you shade the second box, it means you favour 
the left-hand statement but less strongly. The middle shading would show that you are not fussy either way. The other two boxes on 

the right would show agreement with the right-hand statement. 

There are no right answers, only YOUR view matters. Your response to this questionnaire will not in any way affect your academic 

record. 

Mark the appropriate responses by filling in the boxes using an HB pencil, thus I I 

NOTE: AS = Agree Strongly; A = Agree; N = Neutral. 

AS A N A AS 

In order to pass my course, I need to 
c::J c::J c::J c::J 

c:::::J I do not have to rely totally on the lecturer. Part 
study just what the lecturer indicates or of my learning is to work things out myself. 
tells me. 

I cannot be wrong if I accept what the 
c::::J c:::J c::::J c::::J 

[=:l I do not believe in just absorbing what the 
lecturer says. If I question anything, I lecturer says without question. 
might end up failing. 

I believe it is the job of the lecturer to D 
supply me with all the knowledge I need 

D D D 
The duty of the lecturer is not to teach me 

CJ everything, but to stimulate my own thinking. 

I think a good lecturer should give all 
c::::J c:::J c::::J c::::J [=:l A good lecturer is one who points out to 

conflicting views on an issue and give his students which is the one accepted view of an 
students a chance to evaluate them. issue. 

I think lecturers should avoid teaching 
c::::J c:::J c::::J c::::J 

Lecturers should aim to provide challenges to 
material that they know students will find [=:l their students by introducing difficult issues. 

difficult. 

It is good to work with other students 
c::::J 

I prefer not to work with other students because 
because, by listening to their points of c::::J c:::J c::::J [=:l then I stand less chance of picking up wrong ideas. 
view, I can evaluate my own. 

Instead of just memorising things, it is more 
All one has to do in biology is to c::J c::J c::J c::J c:::::J interesting to look for patterns and relationships 
memorise things. among facts. 

I do not believe that all scientific facts Science outlines a set of facts about what is 
represent the 'absolute truth'. Students c::::J c:::J c::::J c::::J [=:l happening in the world. A student needs to 
should try to understand arguments for and develop ways of memorising these facts. 
against existing knowledge. 

I find short questions quite restrictive as c::::J c:::J c::::J c::::J [=:l I prefer to learn the facts and then be tested on them 

they do not give me the opportunity to in short questions. 

explain what I know and understand. 

In exams I prefer questions which are based 
I like questions that demand thinking beyond 

on what the lecturer taught. c::J c::J c::J c::J c:::::J what is taught in class. 

I believe that what should matter in exams In exams, I expect to be rewarded for giving as much 
is the quality of my answers, not how much D c:::J D c::::J [=:l information as possible. 
I write. 

Page 1 of 1 
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APPENDIX 1b 

UNIVERSITY OF GLASGOW 

Centre for Science Education 

University Students' Questionnaire - Part 2 

,- Nall1e-, - --- -- -----!Matric. NO., 

Please indicate if you AGREE or DISAGREE with each of the following statements, then justify your 
decision in a sentence or two. 

Students should be able to get a good grade by just absorbing the information they get from Agree Disagree 
lectures and giving it back in tests and exams. Justify your decision. 

Students could improve their learning if they worked more with their fellow students and not Agree Disagree I 
just confine themselves to lecture notes. Justify your decision. 

Learning by seeing connections between ideas is more effective than absorbing isolated facts. Agree Disagree 
Justify your decision. 

Lecturers are not there to give students all the information they need, but they are there to guide Agree Disagree 
them in their learning. Justify your decision. 

-- ..... _-- ..... _-- ..... __ ........ __ ....... _---

Examinations should be confined only to what was taught. Justify your decision. Agree I Disagree 

I am very confident in myself and like expressing my opinions and views during lectures, discussions, Agree Disagree 
labs, etc. Justify your decision. 

Thank you for your cooperation. 

Page 1 of 1 





APPENDIX 2a - High School Questionnaire Part 1 

UNIVERSITY OF GLASGOW 

Centre for Science Education 

NAME SCHOOL 

Male Female 

SEX D CJ 
This questionnaire is part of a study aimed at finding out what your views are in relation to the teaching and learning of science. 
YOllr responses will be treated confidentially and will not affect your school reslIlts. 

You are provided with pairs of opposing statements with five boxes between. By shading ONE of the boxes you can show 

which statement you agree with and how strong your agreement is. 

Here is an example: 
I must have background 
music when I study. 

CJ CJ c:::J CJ r:::::J I cannot stand any background 
lIoise when I am studying. 

If you shade the left box, it means you agree strongly with the left-hand statement. If you shade the second box, it means you favour 
the left-hand statement but less strongly. The middle shading would show that you are not fussy either way. The other two boxes on 

the right would show agreement with the right-hand statement. 

There are no right answers, only YOUR view matters. 

Mark the appropriate responses by filling in the boxes using an HB pencil, thus !E3 

NOTE: AS = Agree Strongly; A = Agree; N = Neutral. 

AS A N A AS 

In order to pass my course, I need to 
study just what the teacher indicates or 
tells me. 

I cannot be wrong if I accept what the 
teacher says. If I question anything, I 
might end up failing. 

I believe it is the job of the teacher to 
supply me with all the knowledge I need 

I think a good teacher should give all 
views on an issue and give his pupils a 
chance to weigh them up. 

I think teachers should avoid teaching 
material that they know pupils will find 
difficult. 

It is good to work with other pupils because, 
by listening to their points of view, I can 
weigh out my own. 

All one has to do in science is to 
memorise things. 

I do not believe that all scientific facts 
represent the 'absolute truth'. Pupils should 
try to understand arguments for and against 
existing knowledge. 

I do not like short questions as they do not 
give me the chance to explain what I know 
and understand. 

In exams I prefer questions which are based 
on what the teacher taught. 

I believe that what should matter in exams 
is the quality of my answers, not how much 

I write. 

c::::J c::::J 

c::::J c::::J 

CJ CJ 

CJ CJ 

CJ c:J 

CJ CJ 

c::::J c::::J 

c::::J c::::J 

c::::J c::::J 

c::::J c::::J 

CJ CJ 

c::J c::J c::::J I do not have to rely totally on the teacher. Part 
of my learning is to work things out myself. 

c::J c::J c::::J 

c::::J c::::J c:=J 

c::::J c::::J c:=J 

c::::J c::::J c:=J 

c::::J c::::J c:=J 

c::J c::J c::::J 

c::J c::J c::::J 

c::J c::J c::::J 

c::J c::J c::::J 

c::::J c::::J c:=J 

Page 1 of 1 

I do not believe in just cramming what the teacher 

says without question. 

The duty of the teacher is not to teach me 
everything, but to help me think for myself. 

A good teacher is one who points out to pupils 
which is the one accepted view of an issue. 

Teachers should aim to provide challenges to their 
pupils by introducing difficult issues. 

I prefer not to work with other pupils because then 
I stand less chance of picking up wrong ideas. 

Instead of just memorising things, it is more 
interesting to look for patterns and relationships 
among facts. 

Science outlines a set of facts about what is 
happening in the world. Pupils need to develop 
ways of memorising these facts. 

I prefer to learn the facts and then be tested on them 

in short questions. 

In exams, I like questions that give me the 
scope to go beyond what is taught and show 
my ability to think .. 

In exams, I expect to be rewarded for giving as much 
information as possible. 





APPENDIX 2b - High School Questionnaire Part 2 

'~AM~ ,. - .. --pcHOOLI-
This is the second part of the questionnaire. In this part your are asked to indicate if you AGREE 
or DISAGREE with the statements that follow, and then to state (in the space provided), why. 

Pupils should be able to get a good grade by just absorbing the information they get from class and Agree Disagree 
giving it back in tests and exams. 

Pupils could learn beUer if they worked more with their fellow pupils and not just confine Agree Disagree 
themselves to their notes. 

Learning by seeing how ideas are connected is more rewarding than cramming separate facts. Agree I Disagree 

Teachers are not there to give pupils all the information they need, but they are there to guide Agree Disagree I 
them in their learning. 

-- ...... _- ..... __ ..... __ ...... _-_ ...... _-_ ...... _-- ._- .......... __ ....... __ ... _-_ ...... _---_ ...... _-- J 
Examinations should be confined only to what was taught. Agree I Disagree 

I am very confident in myself and like saying my opinions and views in class, discussions, labs, etc. Agreel Disagree 

Thank you for your cooperation. 

Page 1 of 1 





APPENDIX 3a - Staff Questionnaire Part 1 

UNIVERSITY OF GLASGOW 
Centre for Science Education 

Staff Questionnaire 
This questionnaire is aimed at exploring your perceptions of the teaching and learning processes in undergraduate biology. You 

will find that the questions deal with your views on the following: roles of students as learners; roles of lecturers; place of 
groupwork in teaching; nature of knowledge; and purposes and format of exams. 

What Degree Levels do you teach? 

What level do you teach most at? 

10 
10 

20 
20 

30 
30 

40 
40 

You are provided with pairs of opposing statements with five boxes between. By shading ONE of the boxes you can indicate 

which statement you agree with and how strong your agreement is . 

Here is all example: 
I mllst have backgrolllld 
IIIl1sic whell I stlldy. 

c:JDDDD 
I canllot stand allY backgrollnd 
liaise whell I 0111 stlldying. 

The closer your shading is to one extreme, the stronger your agreement is with that statement, and obviously, the stronger your 

disagreement is with the alternative at the other extreme. The middle shading would show that you are not fussy either way. 
Please mark the appropriate responses by filling in the boxes using an HB pencil, thus (:;;;;;J 

NOTE: AS = Agree Strongly; A = Agree; N = Neutral. 

In order to pass their courses, students 
need to study just what the lecturers 
indicate or tell them. 

Students cannot be wrong if they 
accept what the lecturers say. If they 
question anything, they might end up 
failing. 
It is our job as lecturers to 
supply students with all the knowledge 
they need. 

I think a good lecturer should give all 
conflicting views on an issue and give his 
students a chance to evaluate them. 

I think lecturers should avoid teaching 
material that they know students will find 
difficult. 
Groupwork is good for students because, by 
listening to others' points of view, they can 
evaluate their own. 

All students have to do in biology is to 
memorise things. 

I do not believe that all scienti fie facts 
represent the 'absolute truth'. Students 
should try to understand arguments for and 
against existing knowledge. 

I find short questions quite restrictive as 
they do not give students the opportunity 
to explain what they know and understand. 

I prefer to base my exam questions on 
what I have taught in class. 

I believe that what should matter in exams 
is the quality of students' answers, not how 
much they write. 

AS A N A 

l:::J c:::J c:::J l:::J 

l:::J c:::J c:::J l:::J 

l:::J c:::J c:::J l:::J 

l:::J c:::J c:::J l:::J 

l:::J c:::J c:::J l:::J 

l:::J c:::J c:::J l:::J 

l:::J c:::J c:::J l:::J 

l:::J c:::J c:::J l:::J 

c::::::J c::::J c::::J c::::::J 

c::::::J c::::J c::::J c::::::J 

AS 

c:::J 

c:::J 

l:::J 

c:::J 

c:::J 

c:::J 

c:::J 

c:::J 

c::::J 

c::::J 

Students do not have to rely totally on the 
lecturers. Part of their learning is to work things 
out themselves. 

Students should not believe in just absorbing 
what the lecturers say without question. 

The duty of the lecturer is not to teach students 
everything, but to stimulate their own thinking. 

A good lecturer is one who points out to 
students which is the one accepted view of an 
issue. 

Lecturers should aim to provide challenges to 
their students by introducing difficult issues. 

Students working on their own are better off 
because then they stand less chance of picking up 
wrong ideas. 

Instead of just memorising things, students 
would find it more interesting to look for 
patterns and relationships 
among facts. 

Science outlines a set of facts about what is 
happening in the world. A student needs to 
develop ways of memorising these facts. 

I prefer to test students with short questions as they 
show exactly whether or not the students have 
learnt their facts well. 

I like setting questions that demand thinking 
beyond what I have taught in class. 

c::::::J c::::J c::::J c::::::J c::::J In exams, I reward students for giving as much 
information as possible. 

Page 1 of 1 





APPENDIX 3b - Staff Questionnaire Part 2 

In this part of the questionnaire, it is important to state the level of students you are referring to, i.e. 
whether it is Level 1,2,3, or 4. 
Please indicate if you AGREE or DISAGREE with each of the following statements, then justify your 
decision in a sentence or two. 
In tests and exams, a good grade should reflect nothing but the students' ability to process in an Agree Disagree 
effective way what is taught in class.Justify your decision. 

Groupwork is of limited educational value in the teaching of biology. Justify your decision. Agree Disagree 

Students should carry out the majority of their work on their own and learn how to explore all Agree Disagree 
resources available to them without dependence on lecturers. Justify your decision. 

Lecturers do not have the authority to disagree with accepted scientific knowledge, and should Agree Disagree 
not confuse students with their views where they disagree with books or theories.Justify your 
decision. 

The nature of biological knowledge makes it difficult to assess students using open-ended Agree Disagree 
questions. Justify your decision. 

Our courses are very successful in promoting intellectual growth in students through the years. Agree Disagree 
Justify your decision. 

Thank you for your cooperation. 
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APPENDIX 5: Raw frequencies for all Glasgow University Levels 
Part 1 

Question/ Levell Level2e Level 21 Level 3 Level 4 Staff 
Position N=677 N=l96 N=54 N=38 N=54 N=60 
Question 1 

1 10 2 3 2 0 1 
2 47 23 7 4 3 3 
3 72 20 6 1 5 1 
4 338 91 28 19 23 12 
5 197 59 10 12 23 43 

Blank 12 1 0 0 0 0 

Question 2 
1 1 1 0 0 0 1 
2 49 7 3 2 4 0 
3 201 31 10 6 9 2 
4 313 105 31 21 23 12 
5 103 50 10 9 18 45 

Blank 9 2 0 0 0 0 

Question 3 
1 15 7 2 1 1 0 
2 73 20 6 10 6 1 
3 105 39 17 2 7 1 
4 329 92 21 17 20 16 
5 146 36 8 8 20 41 
6 8 2 0 0 0 1 

Question 4 
1 8 4 1 0 2 0 
2 57 13 0 0 5 4 
3 121 36 7 5 4 9 
4 318 86 20 22 20 31 
5 163 56 26 11 23 15 

Blank 9 1 0 0 0 1 

Question 5 
1 0 2 1 0 1 0 
2 27 8 2 2 3 0 
3 182 50 10 11 7 2 
4 371 106 34 15 31 40 
5 89 29 7 10 12 18 

Blank 7 1 0 0 0 0 
, 

Question 6 I 

1 0 3 1 0 2 0 
2 12 6 2 1 0 1 
3 65 43 3 5 11 10 
4 366 91 32 15 17 26 
5 224 51 15 17 24 22 

Blank 9 2 1 0 0 1 

Question 7 
1 28 0 0 0 0 0 
2 83 6 4 0 0 0 
3 174 24 9 2 4 1 
4 273 91 25 21 25 14 
5 108 72 16 15 25 45 

Blank 10 3 0 0 0 0 
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APPENDIX 5 continued: Raw frequencies for all Glasgow 
University Levels - Part 1 

Question! Levell Level2e Level 21 Level 3 Level 4 Staff 
Position 

Question 8 
1 3 0 1 0 0 0 
2 39 10 3 1 1 0 
3 116 25 8 2 3 1 
4 335 94 24 16 23 14 
5 171 66 18 19 24 41 

Blank 12 1 0 0 3 4 

Question 9 
1 109 26 7 4 6 0 
2 185 48 12 4 8 4 
3 234 71 22 15 21 27 
4 83 37 8 9 14 19 
5 57 13 5 6 2 8 

Blank 8 1 0 0 3 2 

Question 10 
1 155 46 21 10 7 2 
2 248 68 18 19 18 7 
3 170 58 11 5 14 14 
4 78 18 4 3 9 25 
5 16 5 0 1 3 9 

Blank 9 1 0 0 3 3 

Question 11 
1 16 4 2 0 0 0 
2 43 15 2 2 4 1 
3 109 32 12 3 5 2 
4 261 82 19 14 21 22 
5 236 62 19 19 21 32 

Blank 11 1 0 0 3 3 
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APPENDIX 8 

Raw Frequencies for the Different Options the Students in the 
Groups Followedfrom Levell to Level 3 Chose over the Three 

Years - Part 1 



APPENDIX 8 

OPTIONS SELECTED BY STUDENTS FOLLOWED FROM LEVEL 1 TO LEVEL 3 
IN PART 1 OF QUESTIONNAIRE 

-

YEAR Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Qll 
Student 1 

1 3 4 2 4 4 4 3 4 1 2 3 
2 4 4 3 4 4 5 4 5 3 3 4 
3 4 4 3 5 4 5 4 4 3 2 4 

Student 2 
1 3 4 5 5 5 5 5 5 5 3 4 
2 4 4 5 5 4 3 4 4 4 2 1 
3 3 4 4 4 4 4 4 4 4 3 3 

Student 3 
1 5 4 3 5 5 3 2 4 3 1 5 
2 5 4 5 5 5 5 5 3 2 3 5 
3 5 4 5 5 4 3 5 3 3 2 5 

Student 4 
1 4 5 4 5 5 5 4 5 5 4 5 
2 5 5 5 4 4 4 5 5 4 3 5 
3 5 5 5 4 3 5 5 5 4 3 4 

Student 5 
1 4 3 4 5 5 5 5 5 3 2 5 
2 4 4 2 4 4 4 5 5 2 2 5 
3 5 4 4 4 4 5 5 4 2 1 5 

Student 6 
1 4 3 4 4 3 5 2 4 2 3 4 
2 4 3 4 4 3 5 4 5 2 2 4 
3 4 4 4 4 3 4 4 4 2 2 4 

Student 7 
1 4 3 4 4 3 3 4 4 3 2 3 
2 3 4 4 4 4 4 4 4 3 2 4 
3 4 4 3 4 3 4 4 4 3 3 3 

Student 8 
: 1 - - - - - - - - - - -
I 2 2 4 5 5 4 5 5 3 3 3 5 

3 2 5 4 4 3 4 4 5 3 2 5 

Student 9 
1 1 3 3 4 3 5 2 2 1 2 5 
2 3 4 4 4 3 4 4 2 2 2 4 
3 4 3 3 3 3 5 5 4 3 1 4 

Student 10 
1 4 3 4 4 3 4 3 4 2 3 5 
2 5 4 2 3 3 3 4 4 3 2 4 
3 4 4 3 4 3 5 4 5 3 1 5 

. 

Student 11 
1 5 3 5 4 4 4 1 5 4 2 4 
2 5 5 5 5 5 5 5 5 4 1 4 I 

3 4 4 4 4 3 4 4 4 3 2 4 
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APPENDIX 8 continued 

OPTIONS SELECTED BY STUDENTS FOLLOWED FROM LEVEL 1 TO LEVEL 3 
IN PART 1 OF QUESTIONNAIRE 

YEAR Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Qll 
Student 12 

1 5 4 4 4 4 4 4 4 3 3 5 
2 5 4 4 4 4 4 4 4 4 2 4 
3 5 4 4 4 4 4 4 4 3 2 4 

Student 13 
1 4 4 2 4 3 4 2 4 3 2 3 
2 3 5 2 3 4 4 4 4 4 2 4 
3 4 4 3 4 3 4 3 3 4 2 4 

Student 14 
1 4 4 3 3 4 4 4 3 3 2 3 
2 4 5 4 4 4 4 4 4 3 3 4 
3 4 4 3 4 4 4 4 4 3 2 4 

Student 15 
1 5 3 4 4 3 4 3 4 1 2 5 
2 3 4 4 4 4 4 5 4 2 2 4 
3 4 3 4 4 3 5 4 4 2 2 4 

Student 16 
1 5 5 4 5 4 5 5 5 3 3 5 
2 4 4 4 5 4 5 5 5 3 2 4 
3 5 4 4 5 4 5 5 5 4 2 3 

Student 17 
1 4 4 4 3 5 5 3 5 4 2 5 
2 - - - - - - - - - - - , 

3 3 5 4 1 5 5 5 5 4 2 5 

Student 18 
• 1 3 3 3 3 3 3 3 3 3 3 3 

2 5 3 4 4 5 3 5 5 1 3 3 
3 5 5 5 4 4 1 5 5 3 1 5 , 

Student 19 
1 4 5 3 5 4 5 4 5 3 2 3 
2 4 4 3 5 4 4 5 5 4 2 4 
3 5 5 5 5 4 4 5 4 4 2 3 

Student 20 
1 4 3 3 4 3 4 4 5 4 3 4 
2 4 4 3 3 2 3 4 4 4 2 4 

Student 21 
1 5 5 5 5 5 5 5 5 5 5 5 
2 5 5 5 5 5 5 4 5 5 2 5 

Student 22 
1 4 3 2 4 4 4 2 4 2 2 5 
2 4 2 2 4 3 4 4 4 2 2 4 

Student 23 
1 5 4 4 3 3 4 5 4 3 3 4 
4 5 4 4 4 4 4 4 4 2 2 4 
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APPENDIX 8 continued 

OPTIONS SELECTED BY STUDENTS FOLLOWED FROM LEVEL 1 TO LEVEL 3 
IN PART 1 OF QUESTIONNAIRE 

YEAR Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Qll 
Student 24 

1 5 5 4 4 5 4 5 5 2 3 5 
2 4 5 3 5 5 5 5 5 4 3 4 

Student 25 
1 4 4 3 5 4 4 4 5 3 3 4 
2 5 4 4 5 4 4 5 5 3 3 4 

Student 26 
1 4 4 4 4 4 4 4 4 3 3 4 
2 5 5 5 4 5 5 5 5 3 4 4 

Student 27 
1 4 4 5 5 4 4 3 4 3 2 5 
2 3 5 5 3 4 5 5 4 3 2 3 

. 

Student 28 
1 4 3 4 4 3 5 5 4 4 3 5 
2 4 4 2 5 3 5 4 5 4 1 4 

Student 29 
1 4 4 4 2 4 2 4 5 3 2 5 . 

2 4 4 4 4 4 5 5 3 3 3 4 

Student 30 
, 

1 4 4 2 3 4 4 3 4 2 2 4 
2 4 4 2 4 4 4 4 4 4 1 4 I 

Student 31 
1 5 4 2 3 4 3 3 4 5 1 5 
2 5 4 4 5 4 4 5 5 3 2 3 

Student 32 
1 4 3 2 4 4 4 3 3 1 3 2 
2 4 4 4 4 3 4 4 4 2 2 3 

Student 33 
1 3 3 4 4 4 5 2 3 3 3 5 
2 5 5 4 5 4 5 5 4 3 3 4 

Student 34 I 

1 3 4 5 5 4 4 5 4 3 1 4 
2 4 4 4 4 4 4 4 4 4 2 4 

Student 35 
1 4 5 4 5 5 4 3 4 4 4 5 
2 5 4 4 4 5 5 4 5 3 2 3 

Student 36 
1 5 3 4 5 2 5 2 4 2 1 5 
2 4 4 4 5 4 5 4 4 4 2 4 

Student 37 
1 4 3 5 4 3 5 5 5 4 4 5 
2 2 4 4 4 3 4 3 4 1 1 5 

Page 3 of3 



~
 

~
 

~
 
~
 
~
 

"-
l 
~
 

"-
l ~
 

~
 

~
 s. ~ ~ ~
 
~
 
~
 

~
 

~ 
~
 

~
 

~
 

~
 

~ 
~
 

~
 

~
 

~
 

~
 

\Q
 

~
 

~
 

-.::
 
~
 -I000o..; ~
 
~
 

~
 

-.::
 
~
 - ~ ~ ~ ~ ~ ----



A
P

P
E

N
D

IX
 9

 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
1:

 
S

tu
d

en
ts

 s
h

o
u

ld
 b

e
 a

b
le

 
to

 
g

e
t 

a 
g

o
o

d
 g

ra
d

e
 

b
y

 j
u

s
t 

a
b

s
o

rb
in

g
 t

h
e 

in
fo

rm
at

io
n

 
th

e
y

 g
e

t 
fr

o
m

 
le

ct
u

re
s 

a
n

d
 g

iv
in

g
 i

t 
b

a
c

k
 i

n 
te

st
s 

a
n

d
 e

xa
m

s.
 

A
g

re
e

 
D

is
a

g
re

e
 

1.
1 

T
R

U
E

 
1.

2 
TR

U
E

 
1.

3 
TR

U
E

 

2.
1 

T
R

U
E

 
2.

2 
TR

U
E

 
2.

3 
TR

U
E

 

3.
1 

TR
U

E
 

3.
2 

TR
U

E
 

3.
3 

TR
U

E
 

4.
1 

TR
U

E
 

4.
2 

T
R

U
E

 
4.

3 
TR

U
E

 

5.
1 

TR
U

E
 

5.
2 

TR
U

E
 

5.
3 

TR
U

E
 

6.
1 

TR
U

E
 

6.
2 

TR
U

E
 

6.
3 

TR
U

E
 

C
O

M
M

E
N

T
 

T
he

 in
fo

rm
at

io
n 

gi
ve

n 
sh

ou
ld

 b
e 

en
ou

gh
 to

 g
e

t a
 b

as
ic

 p
as

s.
 

F
or

 h
ig

he
r 

gr
ad

es
 o

ut
si

de
 k

no
w

le
dg

e 
sh

ou
ld

 b
e 

re
qu

ire
d.

 
A

ll 
in

fo
rm

at
io

n 
fo

r 
a 

ba
si

c 
pa

ss
 s

ho
ul

d 
be

 p
ro

vi
de

d.
 B

y 
ad

di
ng

 y
o

u
r 

ow
n 

in
fo

rm
at

io
n 

yo
u 

sh
ou

ld
 b

e 
ab

le
 to

 g
e

t t
he

 h
ig

he
st

 m
ar

k.
 

T
o 

g
e

t t
he

 b
es

t 
gr

ad
e,

 i
.e

. 
'A

', 
yo

u 
ne

ed
 i

nc
re

as
ed

 o
ut

si
de

 k
no

w
le

dg
e.

 B
ut

 if
 y

ou
 k

no
w

 a
ill

e
ct

ru
re

 m
at

er
ia

l y
ou

 s
ho

ul
d 

be
 a

bl
e 

to
 g

et
 a

 g
oo

d 
gr

ad
e.

 
N

ot
 e

ve
ry

on
e 

w
ill

 h
av

e 
th

e 
sa

m
e 

ex
te

rn
al

 k
no

w
le

dg
e.

 

Y
ou

 n
ee

d 
to

 s
tu

dy
 fr

om
 b

oo
ks

 a
s 

w
el

l 
an

d 
lo

ok
 a

t 
di

ff
er

en
t 

bo
ok

s 
no

t j
u

st
 o

ne
, 

as
 w

el
l 

as
 l

oo
ki

ng
 a

t 
no

te
s 

fr
om

 l
ec

tu
re

s.
 

Y
ou

 n
ee

d 
to

 g
o 

ho
m

e 
an

d 
re

ad
 y

o
u

r 
le

ct
ur

e 
no

te
s 

ag
ai

n 
an

d 
re

ad
 t

he
 r

el
ev

an
t c

ha
pt

er
 in

 t
he

 b
o

o
k 

al
so

. 
T

h
e

 le
ct

ur
er

s 
m

os
tly

 o
nl

y 
gi

ve
 y

ou
 t

he
 s

ke
le

to
n 

of
 th

e 
to

pi
c 

in
 q

ue
st

io
n,

 i
t i

s 
up

 t
o 

yo
u 

to
 b

ui
ld

 it
 u

p 
an

d 
us

e 
th

at
 in

fo
rm

at
io

n 
w

he
n 

an
sw

er
in

g 
ex

am
 

q
u

e
st

io
n

s.
 

In
di

vi
du

al
 r

es
ea

rc
h 

is
 i

m
po

rt
an

t a
s 

si
m

p
ly

 le
ar

ni
ng

 l
ec

tu
re

 m
at

er
ia

l. 
T

h
e

y 
sh

ou
ld

 b
e 

ex
pe

ct
ed

 t
o 

re
se

ar
ch

 in
 t

h
e

ir
 o

w
n 

tim
e,

 t
o 

ga
in

 a
dd

iti
on

al
 in

fo
rm

at
io

n.
 

Y
ou

 s
ho

ul
d 

ba
ck

 u
p 

th
e 

in
fo

rm
at

io
n 

gi
ve

n 
in

 l
ec

tu
re

s 
w

ith
 o

th
er

 in
fo

rm
at

io
n.

 

I d
is

ag
re

e 
w

ith
 t

hi
s 

be
ca

us
e 

m
or

e 
th

an
 a

bs
or

bi
ng

 in
fo

rm
,a

tio
n 

is
 r

eq
ui

re
d.

 Y
ou

 h
av

e 
to

 a
be

 a
bl

e 
to

 w
or

k 
th

in
gs

 o
ut

 in
de

pe
nd

en
tly

 fr
om

 t
he

 in
fo

rm
at

io
n 

pr
ov

id
ed

 i
ns

te
ad

 o
f j

u
st

 r
ep

ro
du

ci
ng

 w
h

a
t 

so
m

eo
ne

 e
ls

e 
ha

s 
ta

ug
ht

 y
ou

. 
T

h
e

 s
tu

de
nt

s 
w

ho
 p

ut
 in

 t
he

 t
im

e 
to

 d
o 

th
ei

r 
ow

n 
re

se
ar

ch
 w

ill
 n

ot
 b

e 
re

w
ar

de
d 

fo
r 

th
e 

ex
tr

a 
w

or
k.

 
T

h
e

y 
sh

ou
ld

 b
e 

en
co

ur
ag

ed
 t

o 
g

e
t 

in
vo

lv
ed

 in
 r

es
ea

rc
hi

ng
 m

at
er

ia
l. 

T
h

e
 e

xa
m

s 
ar

e 
ba

se
d 

on
 t

he
 l

ec
tu

re
s,

 t
he

re
fo

re
, 

if 
yo

u 
le

ar
n 

w
h

a
t 

is
 t

au
gh

t, 
yo

u 
ar

e 
lik

el
y 

to
 p

as
s.

 
E

xa
m

s 
m

ai
nl

y 
te

st
 o

n 
w

h
a

t 
yo

u 
g

e
t 

in
 t

h
e

 le
ct

ur
es

. 
T

h
e

 le
ct

ur
er

 te
ac

he
s 

yo
u 

th
e 

m
ai

n 
th

in
gs

 y
ou

 n
ee

d 
to

 k
no

w
, 

th
er

ef
or

e 
if 

yo
u 

le
ar

n 
th

is
 y

ou
 s

ho
ul

d 
ge

t a
 g

oo
d 

gr
ad

e.
 H

ow
ev

er
, 

yo
u 

sh
ou

ld
 a

ls
o 

lo
ok

 
a

t 
bo

ok
s 

as
 i

t c
an

 h
el

p 
yo

u 
un

de
rs

ta
nd

 t
hi

ng
s 

ta
u

g
h

t 
in

 t
he

 l
ec

tu
re

 b
et

te
r.

 

Y
ou

 h
av

e 
g

o
t t

o 
re

al
ly

 t
hi

nk
 a

bo
ut

 w
hy

 t
he

 a
ns

w
er

s 
ar

e 
lo

gi
ca

l -
no

t j
u

st
 a

cc
ep

t t
ha

t t
he

y 
ar

e.
 

It'
s 

up
 t

o 
th

e 
st

ud
en

t 
if 

th
e

y 
w

a
n

t 
to

 r
es

ea
rc

h 
th

e 
su

bj
ec

t 
m

or
e 

th
an

 w
ha

t's
 in

 l
ec

tu
re

s.
 

It'
s 

di
ff

ic
ul

t 
to

 c
ov

ey
 y

o
u

r 
op

in
io

ns
 in

 e
xa

m
 c

on
di

tio
ns

. 

P
ag

e 
1 

o
f 3

1 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
1:

 
S

tu
d

en
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 s
h

o
u

ld
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e
 a

b
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g

e
t 

a 
g

o
o

d
 g

ra
d

e
 

b
y

 j
u

s
t 

a
b

s
o

rb
in

g
 t

h
e 

in
fo

rm
at

io
n

 
th

e
y

 g
e

t 
fr

o
m

 
le

ct
u

re
s 

a
n

d
 g

iv
in

g
 i

t 
b

a
c

k
 i

n
 

te
st

s 
a

n
d

 e
xa
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8
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U
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9
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U

E
 

9
.3
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.1

 
10
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TR
U

E
 

11
.1
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.2
 

11
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T

R
U
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12
.1

 
12

.2
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2
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a
g

re
e

 

TR
U

E
 

TR
U

E
 

T
R

U
E

 

T
R

U
E

 

T
R

U
E

 

TR
U

E
 

TR
U

E
 

TR
U

E
 

TR
U

E
 

C
O

M
M

E
N

T
 

E
xt

ra
 le

ar
ni

ng
 i

s 
re

qu
ire

d 
an

d 
le

ct
ur

es
 d

on
't 

co
ve

r 
ev

er
yt

hi
ng

. 
A

lth
ou

gh
 e

xt
ra

 r
ea

di
ng

 h
el

ps
, 

le
ct

ur
es

 a
re

 t
h

e
 m

o
st

 im
po

rt
an

t f
or

 g
et

tin
g 

th
e 

id
ea

 o
f 

w
ha

t y
ou

 n
ee

d 
to

 k
no

w
. 

A
lth

ou
gh

 s
om

et
im

es
 t

es
ts

 i
nl

cu
de

 q
ue

st
io

ns
 o

n 
su

bj
ec

ts
 n

o
t 

ev
en

 b
ri

ef
ly

 m
en

tio
ne

d.
 

T
hi

s 
is

 w
ha

t t
he

y 
as

k 
fo

r 
in

 t
he

 e
xa

m
s.

 
W

h
a

t t
he

 l
ec

tu
re

r 
te

ac
he

s 
us

, 
is

 w
ha

t 
he

/s
he

 w
an

ts
 u

s 
to

 k
no

w
. 

T
hi

s 
is

 r
ea

lly
 t

he
 o

nl
y 

th
in

g 
th

e
y 

ca
n 

gr
ad

e 
us

 o
n,

 a
lth

ou
gh

 h
av

e 
to

 s
ho

w
 s

om
e 

ba
ck

gr
ou

nd
 in

fo
rm

at
io

n.
 

A
 lo

t o
f t

he
 q

ue
st

io
ns

 fr
om

 e
xa

m
s 

ar
e 

fr
om

 s
ub

je
ct

s 
m

en
tio

ne
d 

in
 l

ec
tu

re
s,

 b
u

t n
ot

 g
on

e 
in

to
 e

no
ug

h 
de

ta
il 

to
 b

e 
ab

le
 t

o 
a

n
sw

e
r 

qu
es

tio
ns

 fr
om

 n
ot

es
 

al
on

e.
 

N
ot

 w
ith

 a
n 

'A
' g

ra
de

, 
bu

t 
sh

ou
ld

 p
as

s.
 

C
on

tin
uo

us
 a

ss
es

sm
en

t 
sh

ou
ld

 p
la

y
a

 p
ar

t 
in

 g
ra

de
s.

 

It 
is

 i
m

po
rt

an
t 

to
 d

o 
in

de
pe

nd
en

t 
st

ud
y 

an
d 

d
is

co
ve

r 
fa

ct
s 

fo
r 

th
em

se
lv

es
 f

ro
m

 b
oo

ks
. 

S
tu

de
nt

s 
ab

le
 t

o 
st

ud
y 

al
l 

cl
as

s 
w

or
k 

w
el

l 
en

ou
gh

 t
o 

'a
bs

or
b'

 it
 a

nd
 r

eg
ur

gi
ta

te
 in

 e
xa

m
s 

sh
ou

ld
 d

ef
in

ite
ly

 r
ec

ei
ve

 a
 g

oo
d 

gr
ad

e,
 t

h
e

y 
ha

ve
 p

ro
ve

n 
th

e
ir

 a
bi

lit
y 

to
 s

tu
dy

 w
el

l. 
H

ow
ev

er
, 

m
ay

be
 f

or
 a

n 
ex

ce
lle

nt
 g

ra
de

 m
or

e 
ba

ck
gr

ou
nd

 w
o

rk
 c

ou
ld

 b
e 

st
ud

ie
d.

 

T
h

e
y 

sh
ou

ld
 r

ea
d 

th
e 

bo
ok

s 
gi

ve
n 

as
 w

el
l t

o 
g

e
t b

ac
kg

ro
un

d 
in

fo
rm

at
io

n 
an

d 
us

e 
th

at
 a

s 
w

el
l. 

M
or

e 
in

te
re

st
in

g 
to

 g
e

t f
u

rt
h

e
r 

in
fo

rm
at

io
n 

fr
om

 b
oo

ks
 a

s 
w

el
l. 

I t
hi

nk
 to

o 
m

uc
h 

in
fo

rm
at

io
n 

gi
ve

n 
is

 u
nf

ai
r 

be
ca

us
e 

th
er

e 
is

 t
o

o
 m

uc
h 

to
 l

ea
rn

. 

Le
ct

ur
es

 g
iv

e 
an

 i
nt

ro
du

ct
io

n 
to

 a
 t

op
ic

 a
nd

 it
 is

 u
p 

to
 t

he
 s

tu
de

nt
 to

 s
tu

dy
 fu

rt
he

r.
 

S
tu

de
nt

s 
sh

ou
ld

 b
e 

en
co

ur
ag

ed
 to

 e
xp

an
d 

on
 i

nf
or

m
at

io
n 

gi
ve

n 
in

 l
ec

tu
re

s 
th

em
se

lv
es

. 
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h
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 b
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a

b
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 g
e

t 
a 

g
o

o
d

 g
ra

d
e

 b
y
 j

u
s
t 

a
b

s
o

rb
in

g
 

th
e

 
in

fo
rm

a
ti

o
n

 
th

e
y 

g
e

t 
fr

o
m

 
le

ct
u

re
s 

a
n

d
 g

iv
in

g
 i

t 
b

a
c
k
 i

n
 

te
st

s 
a

n
d

 e
xa

m
s.

 

A
g

re
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D

is
a

g
re

e
 

13
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T

R
U

E
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TR

U
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TR

U
E

 

14
.1

 
T

R
U
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14
.2

 
T

R
U

E
 

14
.3

 

15
.1
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U
E

 
1

5
.2

 
T

R
U

E
 

15
.3

 
TR

U
E

 

16
.1

 
T

R
U

E
 

16
.2

 
T

R
U

E
 

1
6

.3
 

TR
U

E
 

17
.1

 
TR

U
E

 
17

.2
 

TR
U

E
 

17
.3

 
TR

U
E

 

18
.1

 
T

R
U

E
 

1
8

.2
 

TR
U

E
 

18
.3

 
T

R
U

E
 

C
O

M
M

E
N

T
 

I k
no

w
 t

ha
t t

hi
s 

qu
es

tio
n 

is
 p

os
ed

 t
o 

g
e

t u
s 

to
 w

rit
e 

th
at

 w
e 

ne
ed

 t
o 

re
al

ly
 t

h
in

k 
fo

r 
ou

rs
el

ve
s,

 b
ut

 th
e 

m
ai

n 
ba

si
s 

of
 th

is
 s

ho
ul

d 
be

 t
au

gh
t 

m
at

er
ia

l (
 p

lu
s 

la
b

s)
. 

T
o 

ge
t a

n 
E

X
C

E
LL

E
N

T
 g

ra
de

 y
ou

 m
us

t 
do

 a
 lo

t o
f y

o
u

r 
ow

n 
th

in
ki

ng
 a

nd
 d

ev
el

op
 y

ou
r 

w
or

k,
 b

ut
 p

ar
tic

ul
ar

ly
 w

ith
 s

ho
rt

 q
ue

st
io

n 
ex

am
s 

it 
se

em
 q

ui
te

 u
nf

ai
r 

to
 b

e 
te

st
ed

 o
n 

m
at

er
ia

l w
e 

ha
ve

 n
ot

 e
ve

n 
be

en
 p

oi
nt

ed
 to

. 
N

ee
d 

to
 h

av
e 

a 
ba

si
s 

co
m

m
on

 t
o 

al
l s

tu
de

nt
s 

fo
r 

yo
ur

 a
ns

w
er

. 

E
xa

m
s 

us
ua

lly
 h

av
e 

qu
es

tio
ns

 w
hi

ch
 r

eq
ui

re
 t

he
 s

tu
de

nt
 to

 u
se

 w
h

a
t t

h
e

y 
ha

ve
 le

ar
nt

 to
 s

ol
ve

 p
ro

bl
em

s,
 n

ot
 ju

st
 to

 r
ec

ite
. 

G
oo

d 
gr

ad
es

 a
re

 a
ch

ie
ve

d 
th

ro
ug

h 
an

 U
N

D
E

R
S

T
A

N
D

IN
G

 o
f t

he
 w

or
k 

an
d 

go
od

 e
xa

m
 t

ec
hn

iq
ue

. 
A

nd
 l

ab
s 

an
d 

es
sa

ys
. 

S
o

m
e

 a
dd

iti
on

al
 i

nf
or

m
at

io
n 

m
ay

 b
e 

ne
ed

ed
 to

 c
om

pl
et

el
y 

un
de

rs
ta

nd
 t

he
 le

ct
ur

e 
m

at
er

ia
l. 

If 
th

is
 w

a
s 

th
e 

ca
se

 t
he

n 
U

ni
ve

rs
ity

 w
ou

ld
 s

im
p

ly
 c

hu
rn

 o
ut

 g
ra

du
at

es
 w

ho
 a

lth
ou

gh
 k

no
w

le
dg

ea
bl

e 
co

nc
er

ni
ng

 t
he

 f
ac

ts
 w

ou
ld

 h
av

e 
no

ne
 o

f t
he

 s
ki

lls
 

re
qu

ire
d 

fo
r 

fu
tu

re
 s

ci
en

tif
ic

 c
ar

ee
rs

. 
N

ot
 ju

st
 le

ct
ur

es
, 

et
c.

 B
U

T
 g

ra
de

 s
ho

ul
dn

't 
de

pe
nd

 m
uc

h 
on

 o
ut

si
de

 in
fo

rm
at

io
n 

(s
ee

 c
om

m
en

t 
5)

 

O
fte

n 
qu

es
tio

ns
 in

 e
xa

m
s 

re
qu

ire
 m

or
e 

th
an

 ju
st

 r
eg

ur
gi

ta
tin

g 
fa

ct
s.

 S
om

et
im

es
 it

 is
 n

ec
es

sa
ry

 to
 u

se
 l

ea
rn

ed
 i

nf
or

m
at

io
n 

in
 p

ro
bl

em
 s

ol
vi

ng
 q

ue
st

io
ns

. 
In

 o
rd

er
 to

 f
ul

ly
 u

nd
er

st
an

d 
a 

co
ur

se
, 

th
e 

st
ud

en
t 

m
us

t 
al

so
 l

ea
rn

 in
 t

h
e

ir
 ti

m
e.

 
A

lth
ou

gh
 i

t i
s 

pr
ob

ab
ly

 p
os

si
bl

e 
to

 g
e

t a
 g

oo
d 

gr
ad

e 
b

y 
m

em
or

is
in

g 
ev

er
yt

hi
ng

 in
 l

ec
tu

re
s,

 t
o 

ac
tu

al
ly

 u
nd

er
st

an
d 

th
e 

co
ur

se
 m

or
e 

ba
ck

gr
ou

nd
 

re
ad

in
g 

is
 r

eq
ui

re
d.

 

Le
ct

ur
er

s 
gi

ve
 t

he
 m

in
im

um
 in

fo
rm

at
io

n 
ne

ed
ed

 f
or

 a
 p

as
s 

-
if 

yo
u 

le
ar

n 
it 

yo
u 

w
ill

 p
as

s,
 b

ut
 to

 d
o 

re
al

ly
 w

el
l y

ou
 n

ee
d 

to
 l

oo
k 

at
 o

th
er

 s
ou

rc
es

. 
T

o 
ge

t a
 to

p 
gr

ad
e 

yo
u 

sh
ou

ld
 h

av
e 

to
 fi

nd
 o

w
n 

in
fo

rm
at

io
n.

 T
o 

g
e

t a
ve

ra
ge

 g
ra

de
 ju

st
 le

ar
ni

ng
 le

ct
ur

e 
m

at
er

ia
l i

s 
en

ou
gh

. 
It 

is
 d

iff
ic

ul
t t

o 
kn

ow
 h

ow
 m

uc
h 

m
or

e 
to

 le
ar

n.
 

Le
ct

ur
er

s 
sh

ou
ld

 g
iv

e 
al

l 
ne

ce
ss

ar
y 

in
fo

rm
at

io
n 

to
 g

et
 a

 r
ea

so
na

bl
e 

gr
ad

e,
 o

th
er

w
is

e 
th

er
e 

is
 n

o 
pO

in
t g

oi
ng

. 
B

U
T

 to
 g

et
 th

e 
B

E
S

T
 g

ra
de

 e
xt

ra
 

re
ad

in
g 

is
 p

ro
b

a
b

ly
 n

ec
es

sa
ry

. 

A
 f

ir
st

 y
e

a
r 

co
ur

se
 s

ho
ul

d 
be

 a
 f

ou
nd

at
io

n.
 R

eg
ur

gi
ta

tio
n 

of
 f

ac
ts

 n
ee

ds
 l

itt
le

 u
nd

er
st

an
di

ng
. 

R
eg

ur
gi

ta
tio

n 
of

 le
ar

ne
d 

m
at

er
ia

l 
st

ifl
es

 a
na

ly
tic

al
 t

ho
ug

ht
. 

N
ot

 e
xa

ct
ly

 s
ci

en
ce

, 
is

 i
t?

 D
on

't 
w

an
t 

ex
am

s 
to

 b
e 

ou
ts

id
e 

w
h

a
t w

e'
ve

 l
ea

rn
t a

t 
le

ct
ur

es
 b

ut
 c

ou
rs

e 
w

o
rk

 s
ho

ul
d 

st
im

ul
at

e 
th

ou
gh

t, 
no

t 
ro

te
 l

ea
rn

in
g.
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Q
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S

tu
d

en
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 s
h

o
u

ld
 b

e
 a

b
le

 
to

 
g

e
t 

a 
g

o
o

d
 g

ra
d

e 
b

y
 j

u
s

t 
ab

so
rb

in
g

 t
h

e 
in

fo
rm

at
io

n
 

th
ey

 g
e

t 
fr

o
m

 
le

ct
u

re
s 

a
n

d
 g

iv
in

g
 i

t 
b

a
c

k
 i

n 
te

st
s 

a
n

d
 e

xa
m

s.
 

A
g
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U
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2

4
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TR

U
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.1

 
2

5
.3

 

26
.1

 
26
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27
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2

7
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D
is

a
g

re
e

 

TR
U

E
 

TR
U

E
 

TR
U

E
 

TR
U

E
 

T
R

U
E

 

TR
U

E
 

TR
U

E
 

TR
U

E
 

TR
U

E
 

TR
U

E
 

C
O

M
M

E
N

T
 

I t
h

in
k 

en
ou

gh
 i

nf
or

m
at

io
n 

sh
ou

ld
 b

e 
gi

ve
n 

in
 l

ec
tu

re
s 

to
 e

as
ily

 p
as

s 
th

e 
te

st
. 

P
er

ha
ps

 s
om

e 
m

ar
ks

 s
ho

ul
d 

be
 g

iv
en

 f
or

 b
ac

kg
ro

un
d 

re
ad

in
g 

an
d 

u
n

d
e

rs
ta

n
d

in
g

. 
A

 g
oo

d 
gr

ad
e 

sh
ou

ld
 b

e 
po

ss
ib

le
 s

ol
el

y 
fr

om
 l

ec
tu

re
 m

at
er

ia
l. 

E
xt

ra
 w

or
k/

re
ad

in
g 

sh
ou

ld
 b

e 
th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
go

od
 a

nd
 v

er
y 

go
od

 g
ra

de
s.

 
T

h
e

y 
sh

ou
ld

 g
e

t a
 g

oo
d 

gr
ad

e 
(B

/C
), 

bu
t 

a 
ex

tr
a 

m
ar

ks
 s

ho
ul

d 
st

ill
 b

e 
gi

ve
n 

fo
r 

ex
tr

a 
re

ad
in

g 
an

d 
th

in
ki

ng
. 

T
hi

s 
is

 n
ee

de
d 

bu
t 

ot
he

r 
in

fo
rm

at
io

n 
so

ur
ce

s 
su

ch
 a

s 
la

bs
 a

re
 a

va
ila

bl
e.

 
Le

ct
ur

er
s 

sh
ou

ld
 t

ea
ch

 w
h

a
t 

th
ey

 a
re

 g
oi

ng
 t

o 
te

st
. 

M
os

t o
f t

he
 in

fo
rm

at
io

n 
in

 l
ec

tu
re

s 
w

ill
 b

e 
ex

am
in

ed
 o

n 
al

th
ou

gh
 y

ou
 c

an
't 

re
ly

 o
n 

th
e 

le
ct

ur
es

 a
lo

ne
. 

T
h

e
y 

ne
ed

 to
 e

xp
an

d 
on

 t
he

 l
ec

tu
re

s 
to

 f
ul

ly
 u

nd
er

st
an

d 
th

e 
to

pi
c.

 

O
th

e
r 

so
ur

ce
s 

of
 in

fo
rm

at
io

n 
sh

ou
ld

 b
e 

al
so

 u
se

d 
to

 b
a

ck
 u

p 
le

ct
ur

e 
no

te
s.

 
F

ur
th

er
 r

ea
di

ng
 s

ho
ul

d 
be

 r
eq

ui
re

d.
 

In
fo

rm
at

io
n 

gi
ve

n 
in

 l
ec

tu
re

s 
d

o
e

s 
no

t 
co

ve
r 

th
e 

en
tir

e 
co

ur
se

, 
b

u
t 

he
lp

s 
yo

u 
to

 u
nd

er
st

an
d 

ce
rt

ai
n 

co
nc

ep
ts

. 
It 

sh
ou

ld
 b

e 
po

ss
ib

le
 t

o 
ge

t a
 g

oo
d 

gr
ad

e 
si

m
pl

y 
fr

om
 c

ou
rs

e 
in

fo
rm

at
io

n,
 h

ow
ev

er
, 

be
tt

er
 g

ra
de

s 
sh

ou
ld

 s
ho

w
 th

os
e 

w
ho

 h
av

e 
ex

pa
nd

ed
 t

h
e

ir
 r

ea
di

ng
. 

It 
is

 h
ar

de
r 

to
 a

bs
or

b 
in

fo
rm

at
io

n 
if 

yo
u 

ar
e 

ju
st

 to
ld

 i
t -

yo
u 

ne
ed

 to
 b

ac
k 

up
 t

he
 in

fo
rm

at
io

n 
w

ith
 y

ou
r 

ow
n 

le
am

in
g.

 
E

xt
ra

 r
ea

di
ng

 h
el

ps
 in

 a
bs

or
bi

ng
 in

fo
rm

at
io

n 
yo

u 
g

e
t f

ro
m

 l
ec

tu
re

s 
an

d 
ca

n 
be

 v
e

ry
 in

te
re

st
in

g.
 

S
tu

de
nt

s 
sh

ou
ld

 d
o 

ba
ck

gr
ou

nd
 r

ea
di

ng
 a

bo
ut

 th
e 

to
pi

cs
, 

fo
rm

ul
at

e 
th

ei
r 

ow
n 

op
in

io
ns

 a
nd

 r
ef

le
ct

 t
hi

s 
in

 h
ow

 th
ey

 a
ns

w
er

 e
xa

m
 q

ue
st

io
ns

. 
S

ho
ul

d 
go

 b
ey

on
d 

le
ct

ur
es

, 
bu

t 
st

ud
en

ts
 s

ho
ul

d 
st

ill
 b

e 
ab

le
 to

 p
as

s 
on

 l
ec

tu
re

s 
an

d 
re

fe
re

nc
es

 g
iv

en
. 

I f
in

d 
th

at
 I

 le
am

 m
or

e 
if 

I h
av

e 
to

 r
ea

d 
ar

ou
nd

 s
om

e 
o

f t
he

 to
pi

cs
. 

B
ac

kg
ro

un
d 

re
ad

in
g 

is
 a

lw
ay

s 
ne

ed
ed

 to
 b

a
ck

 u
p 

w
h

a
t t

h
e

 le
ct

ur
er

 te
lls

 y
ou

. 

P
ag

e 
4 

o
f3

1
 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
1:

 
S

tu
d

en
ts

 s
h

o
u

ld
 b

e
 a

b
le

 
to

 
g

e
t 

a 
g

o
o

d
 g

ra
d

e
 b

y
 j

u
s

t 
a

b
s

o
rb

in
g

 
th

e 
in

fo
rm

at
io

n
 

th
e

y
 g

e
t 

fr
o

m
 

le
ct

u
re

s 
a

n
d

 g
iv

in
g

 i
t 

b
a

c
k

 i
n

 
te

st
s 

a
n

d
 e

xa
m

s.
 

A
g

re
e

 
D

is
a

g
re

e
 

28
.1

 
TR

U
E

 
2

8
.3

 
TR

U
E

 

29
.1

 
TR

U
E

 
2

9
.3

 
TR

U
E

 

30
.1

 
TR

U
E

 
3

0
.3

 
TR

U
E

 

31
.1

 
TR

U
E

 
3

1
.3

 
TR

U
E

 

32
.1

 
TR

U
E

 
3

2
.3

 
TR

U
E

 

33
.1

 
TR

U
E

 
3

3
.3

 
TR

U
E

 

34
.1

 
TR

U
E

 
3

4
.3

 
TR

U
E

 

35
.1

 
TR

U
E

 
3

5
.3

 
TR

U
E

 

36
.1

 
TR

U
E

 
3

6
.3

 
TR

U
E

 

37
.1

 
TR

U
E

 
3

7
.3

 
TR

U
E

 

C
O

M
M

E
N

T
 

T
o

 a
 c

er
ta

in
 e

xt
en

t, 
ho

w
ev

er
, 

so
m

e 
ex

tr
a 

w
o

rk
 is

 n
ee

de
d.

 
T

hi
s 

sh
ou

ld
 b

e 
th

e 
ba

si
s 

b
u

t w
e 

sh
ou

ld
 h

av
e 

to
 p

ut
 th

e 
in

fo
rm

at
io

n 
in

to
 v

ar
io

us
 w

or
ki

ng
 c

on
te

xt
s.

 

M
os

t e
xa

m
s 

lo
ok

 fo
r 

ac
tu

al
 in

fo
rm

at
io

n,
 s

o 
th

is
 m

a
y 

be
 e

no
ug

h 
to

 p
as

s 
bu

t t
o 

g
e

t a
 g

oo
d 

m
ar

k 
yo

u 
ha

ve
 to

 f
ul

ly
 u

nd
er

st
an

d 
th

e 
in

fo
rm

at
io

n 
gi

ve
n.

 
It'

s 
ha

rd
 to

 k
no

w
 w

h
a

t 
is

 r
eq

ui
re

d 
if 

w
e 

ar
e 

no
t g

iv
en

 t
he

 in
fo

rm
at

io
n 

to
 l

ea
rn

a 
dn

 s
tu

dy
. 

It 
is

 b
et

te
r 

to
 u

nd
er

st
an

d 
in

fo
rm

at
io

n 
gi

ve
n 

in
 l

ec
tu

re
s,

 s
o 

th
a

t 
in

 s
lig

ht
ly

 d
iff

er
en

t 
ca

se
s,

 q
ue

st
io

ns
 c

an
 b

e 
un

de
rs

to
od

, 
an

d 
co

m
pl

et
ed

 c
or

re
ct

ly
. 

If 
th

e 
co

ur
se

 is
 c

ov
er

ed
 in

 l
ec

tu
re

s 
it 

gi
ve

s 
st

ud
en

ts
 a

 m
uc

h 
be

tt
er

 c
ha

nc
e 

o
f 

do
in

g 
w

el
l 

in
 e

xa
m

s.
 

I a
gr

ee
 w

ith
 t

hi
s 

be
ca

us
e 

if 
so

m
eo

ne
 w

or
ks

 h
ar

d 
at

 a
ny

th
in

g 
th

ey
 s

ho
ul

d 
do

 w
el

l 
at

 it
. 

A
 lo

t o
f m

at
er

ia
l i

s 
st

ud
ie

d 
du

ri
ng

 le
ct

ur
es

. 
A

 s
tu

de
nt

 w
h

o
 c

an
 r

el
ay

 t
hi

s 
in

fo
rm

at
io

n 
de

se
rv

es
 a

 g
oo

d 
m

ar
k.

 

T
h

e
 le

ct
ur

er
s 

sh
ou

ld
 g

iv
e 

cl
ea

r 
po

in
te

rs
 to

 w
ha

t 
w

ill
 b

e 
te

st
ed

 s
o 

th
at

 if
 v

er
y 

go
od

 m
ar

ks
 a

re
 w

an
te

d 
ba

ck
gr

ou
nd

 r
ea

di
ng

 n
ee

ds
 to

 b
e 

do
ne

. 
T

h
e

y 
sh

ou
ld

 g
e

t a
 g

oo
d 

gr
ad

e 
bu

t t
o 

g
e

t a
 b

et
te

r 
gr

ad
e 

th
ey

 n
ee

d 
m

or
e 

in
fo

rm
at

io
n.

 

T
he

 i
nf

or
m

at
io

n 
fr

om
 t

he
 l

ec
tu

re
s 

sh
ou

ld
 b

e 
en

ou
gh

 t
o 

pa
ss

 b
ut

 n
ot

 e
as

ily
. 

T
h

e
 le

ct
ur

es
 s

ho
ul

d 
co

nt
ai

n 
en

ou
gh

 in
fo

rm
at

io
n 

to
 g

et
 a

 g
oo

d 
gr

ad
e.

 

Y
ou

 n
ee

d 
to

 l
ea

rn
 h

o
w

 to
 e

va
lu

at
e 

in
fo

rm
at

io
n 

an
d 

fin
d 

ou
t f

ac
ts

 y
ou

rs
el

f. 
A

lth
ou

gh
 t

hi
s 

d
o

e
s 

de
pe

nd
 e

nt
ir

el
y 

on
 h

ow
 o

ne
 d

ef
in

es
 a

 g
oo

d 
gr

ad
e,

 if
 o

ne
 is

 lo
ok

in
g 

fo
r 

a 
hi

gh
 p

as
s 

(1
 s

t 
or

 2
:1

) 
th

en
 e

xt
ra

 r
ea

di
ng

 s
ho

ul
d 

be
 n

ec
es

sa
ry

, 
al

th
ou

gh
 s

ho
ul

d 
al

so
 b

e 
hi

nt
ed

 o
f t

hr
ou

gh
t t

he
 c

ou
rs

e.
 

O
fte

n 
ex

tr
ap

ol
at

io
n 

is
 n

ee
de

d 
or

 w
or

ki
ng

 f
ro

m
 s

ou
rc

es
, 

an
d 

of
te

n 
le

ct
ur

er
s 

ac
tu

al
ly

 s
ay

, 
"R

ea
d 

th
is

 b
it 

of
 th

a
t 

bo
ok

 .. 
" 

A
 g

oo
d 

gr
ad

e 
ye

s.
 B

ut
 to

 o
bt

ai
n 

to
p 

gr
ad

e 
fu

rt
he

r 
re

ad
in

g 
sh

ou
ld

 b
e 

ne
ce

ss
ar

y.
 

It 
is

 u
p 

to
 t

he
 s

tu
d

e
n

t t
o 

re
in

fo
rc

e 
w

h
a

t t
he

 l
ec

tu
re

rs
 h

av
e 

ta
u

g
h

t t
he

m
 a

nd
 e

xp
an

d 
on

 i
t. 

I b
el

ie
ve

 s
tu

de
nt

s 
ne

ed
 to

 h
av

e 
a 

ve
ry

 g
oo

d 
un

de
rs

ta
nd

in
g 

of
 th

e 
su

bj
ec

t b
ef

or
e 

th
e

y 
ca

n 
be

co
m

e 
co

m
pe

te
nt

 in
 t

h
e

ir
 fi

el
d.

 

T
h

e
 le

ct
ur

es
 a

re
 th

e 
m

ai
n 

bu
lk

 o
f t

he
 c

ou
rs

e 
al

on
g 

w
ith

 P
B

Ls
 a

nd
 l

ab
s,

 s
o 

th
er

ef
or

e 
ex

am
s 

sh
ou

ld
 b

e 
ba

se
d 

on
 t

hi
s,

 o
th

er
w

is
e 

w
h

a
t 

is
 t

he
 p

oi
nt

 in
 

at
te

nd
in

g 
th

e
se

 t
hi

ng
s.

 

P
ag

e 
5 

o
f 

31
 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
2

: 
S

tu
d

e
n

ts
 

c
o

u
ld

 i
m

p
ro

v
e

 
th

e
ir

 l
e

a
rn

in
g

 
if

 t
h

e
y

 
w

o
rk

e
d

 m
o

re
 

w
it

h
 

th
e

ir
 

fe
ll

o
w

 
s

tu
d

e
n

ts
 a

n
d

 n
o

t 
ju

s
t 

c
o

n
fi

n
e

d
 

th
em

se
lv

es
 

to
 

le
c

tu
re

 
n

o
te

s.
 

A
g

re
e

 
D

is
a

g
re

e
 

1.
1 

TR
U

E
 

1.
2 

TR
U

E
 

1.
3 

TR
U

E
 

2.
1 

TR
U

E
 

2.
2 

TR
U

E
 

2.
3 

TR
U

E
 

3.
1 

TR
U

E
 

3.
2 

T
R

U
E

 
3.

3 
TR

U
E

 

4.
1 

TR
U

E
 

4.
2 

TR
U

E
 

4.
3 

TR
U

E
 

5.
1 

TR
U

E
 

5.
2 

TR
U

E
 

5.
3 

TR
U

E
 

6.
1 

T
R

U
E

 
6.

2 
TR

U
E

 
6.

3 
TR

U
E

 

C
O

M
M

E
N

T
 

E
xt

ra
 in

fo
rm

at
io

n 
an

d 
vi

ew
po

in
ts

 c
an

 b
e 

ob
ta

in
ed

. 
Le

ct
ur

er
s 

gi
ve

 o
nl

y 
sk

el
et

on
 o

f 
kn

ow
le

dg
e.

 S
tu

de
nt

s 
sh

ou
ld

 e
xp

an
d 

th
e

ir
 o

w
n 

kn
ow

le
dg

e 
in

 o
rd

er
 to

 g
et

 th
e 

hi
gh

es
t 

m
ar

k.
 

H
ea

rin
g 

di
ff

er
en

t 
po

in
ts

 o
f v

ie
w

 a
nd

 o
th

er
 p

eo
pl

e 
w

ill
 k

no
w

 d
iff

er
en

t t
hi

ng
s 

an
d 

so
 e

xp
an

d 
yo

u
r 

kn
ow

le
dg

e.
 

It 
is

 g
oo

d 
to

 g
e

t h
el

p 
fr

om
 f

el
lo

w
 s

tu
de

nt
s 

an
d 

he
lp

s 
yo

u 
un

de
rs

ta
nd

 a
nd

 l
ea

rn
 b

y 
as

ki
ng

 s
om

eo
ne

 e
ls

e'
s 

op
in

io
n.

 
W

or
ki

ng
 w

ith
 f

el
lo

w
 s

tu
de

nt
s 

do
es

 h
el

p 
bu

t 
yo

u 
ne

ed
 t

o 
ba

la
nc

e 
be

tw
ee

n 
le

ar
ni

ng
 y

ou
rs

el
f 

an
d 

th
en

 d
is

cu
ss

in
g 

it 
w

ith
 f

rie
nd

s.
 

W
or

ki
ng

 w
ith

 f
ri

en
ds

 a
nd

 f
el

lo
w

 s
tu

de
nt

s 
gi

ve
s 

yo
u 

th
e 

op
po

rt
un

ity
 to

 h
e

a
r 

th
e

ir
 o

pi
ni

on
s 

an
d 

al
lo

w
s 

yo
u 

to
 u

nd
er

st
an

d 
th

e 
to

pi
c 

be
tte

r.
 

F
re

ed
om

 c
ou

ld
 b

e 
a 

ba
d 

th
in

g 
as

 it
 m

ig
ht

 e
nc

ou
ra

ge
 la

zi
ne

ss
. 

I t
hi

nk
 s

om
e 

pr
es

su
re

 is
 n

ee
d 

to
 m

ot
iv

at
e 

st
ud

en
ts

. 
W

or
ki

ng
 w

ith
 o

th
er

s 
w

ou
ld

 h
el

p 
st

ud
en

ts
 if

 th
ey

 w
er

e 
no

t s
ur

e 
of

 a
 p

ar
tic

ul
ar

 id
ea

. 
S

tu
de

nt
s 

do
n'

t 
ha

ve
 to

 w
or

k 
w

ith
 o

th
er

 s
tu

de
nt

s 
to

 d
o 

w
el

l. 

If 
st

ud
en

ts
 w

er
e 

gi
ve

n 
m

or
e 

tim
e 

to
 c

on
fid

e 
w

ith
 o

th
er

s 
th

en
 it

 is
 m

or
e 

lik
el

y 
th

a
t t

he
y 

w
ou

ld
 a

bs
or

b 
id

ea
s 

an
d 

de
ve

lo
p 

th
ei

r 
ow

n.
 A

ls
o,

 s
tu

de
nt

s 
sh

ou
ld

 b
e 

ab
le

 t
o 

ch
oo

se
 w

h
a

t t
h

e
y 

ne
ed

 h
el

p 
w

ith
, 

no
t j

u
st

 w
ha

t t
he

 l
ec

tu
re

r 
th

in
ks

 is
 i

m
po

rt
an

t t
o 

st
re

ss
. 

It 
pr

ep
ar

es
 t

he
m

 f
or

 w
or

ki
ng

 li
fe

. 
E

nc
ou

ra
ge

s 
th

e 
sh

ar
in

g 
of

 o
pi

ni
on

s 
an

d 
he

lp
s 

le
ar

ni
ng

. 

Y
ou

 n
ee

d 
le

ct
ur

es
 to

 k
ee

p 
on

 t
ra

ck
 o

f w
ha

t y
ou

 a
re

 d
oi

ng
. 

It 
is

 e
as

ie
r 

to
 r

em
em

be
r 

th
in

gs
 y

ou
 d

is
cu

ss
, 

th
an

 ju
st

 th
in

gs
 y

ou
 r

ea
d.

 
D

is
cu

ss
in

g 
th

in
gs

 h
el

ps
 y

ou
 c

la
ri

fy
 th

in
gs

 y
ou

 a
re

 n
ot

 s
ur

e 
of

 a
nd

 a
ls

o 
he

lp
s 

yo
u 

re
m

em
be

r 
th

in
gs

 b
et

te
r.

 

W
or

ki
ng

 w
ith

 o
th

e
rs

 h
el

ps
 y

ou
 u

nd
er

st
an

d.
 

It 
he

lp
s 

yo
u

r 
co

m
m

un
ic

at
io

n 
sk

ill
s 

an
d 

w
ith

 s
ub

je
ct

s 
yo

u 
m

ay
 n

ee
d 

he
lp

 w
ith

. 
T

w
o 

br
ai

ns
 a

re
 b

et
te

r 
th

an
 o

ne
. 

P
ag

e 
6 

o
f 3

1 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
2:

 
S

tu
d

en
ts

 
c

o
u

ld
 i

m
p

ro
ve

 
th

e
ir

 l
ea

rn
in

g
 
if

 t
h

e
y

 
w

o
rk

ed
 m

o
re

 
w

it
h

 
th

e
ir

 
fe

l/
o

w
 

st
u

d
en

ts
 a

n
d

 n
o

t 
ju

s
t 

c
o

n
fi

n
e

d
 t

h
em

se
lv

es
 

to
 

le
ct

u
re

 
n

o
te

s.
 

A
g

re
e

 
D

is
a

g
re

e
 

7.
1 

T
R

U
E

 
7

.2
 

TR
U

E
 

7
.3

 
TR

U
E

 

8.
1 

T
R

U
E

 
8

.2
 

TR
U

E
 

8
.3

 
T

R
U

E
 

9.
1 

T
R

U
E

 
9

.2
 

TR
U

E
 

9
.3

 
T

R
U

E
 

10
.1

 
TR

U
E

 
10

.2
 

T
R

U
E

 

10
.3

 
TR

U
E

 

11
.1

 
T

R
U

E
 

1
1

.2
. 

TR
U

E
 

1
1

.3
 

T
R

U
E

 

12
.1

 
12

.2
 

1
2

.3
 

T
R

U
E

 

13
.1

 
TR

U
E

 
13

.2
 

T
R

U
E

 

13
.3

 
T

R
U

E
 

C
O

M
M

E
N

T
 

T
o 

an
 e

xt
en

t. 
It 

m
ay

 b
e 

m
or

e 
he

lp
fu

l t
o 

be
 a

bl
e 

to
 d

is
cu

ss
 m

or
e 

an
d 

as
k 

m
or

e 
qu

es
tio

ns
. 

It 
d

e
p

e
n

d
s 

on
 t

he
 s

tu
de

nt
. 

E
ve

ry
on

e 
ha

s 
di

ff
er

en
t 

w
ay

s 
of

 s
tu

dy
in

g.
 I

f t
he

y 
w

an
te

d 
to

 d
o 

th
is

 t
h

e
y 

sh
ou

ld
 w

ith
 t

h
e

ir
 fr

ie
nd

s.
 

C
oo

pe
ra

tio
n 

en
ab

le
s 

yo
u 

to
 g

e
t 

in
fo

rm
at

io
n.

 
T

o 
he

ar
 o

th
er

 p
eo

pl
e'

s 
vi

ew
s 

he
lp

s 
m

e 
to

 e
va

lu
at

e 
m

y 
ow

n 
kn

ow
le

dg
e 

an
d 

re
m

em
be

r 
th

in
gs

. 
It 

is
 g

oo
d 

to
 h

ea
r 

ot
he

r 
pe

op
le

's
 o

pi
ni

on
s,

 a
nd

 i
f y

ou
 h

ea
r 

so
m

et
hi

g 
it 

is
 e

as
ie

r 
to

 r
em

em
be

r 
th

an
 w

he
n 

yo
u 

ju
st

 s
ud

y 
fa

ct
s.

 

It'
s 

of
te

n 
di

ff
ic

ul
t t

o
 g

au
ge

 w
h

e
th

e
r 

yo
u 

ar
e 

on
 t

he
 r

ig
ht

 t
ra

ck
 in

 y
o

u
r 

w
a

y 
of

 th
in

ki
ng

 a
b

o
u

t 
so

m
e 

to
pi

cs
, 

le
ar

ni
ng

 o
th

er
 p

eo
pl

e'
s 

op
in

io
ns

 h
el

ps
. 

It 
is

 u
se

fu
l 

to
 h

e
a

r 
ot

he
rs

' 
op

in
io

ns
 o

n 
to

pi
cs

, 
an

d 
by

 d
is

cu
ss

in
g 

th
in

gs
 i

t 
m

ak
es

 t
he

m
 e

a
si

e
r 

to
 u

nd
er

st
an

d.
 

If 
a 

st
u

d
e

n
t 

do
es

n'
t 

un
de

rs
ta

nd
 a

 c
er

ta
in

 a
sp

e
ct

 o
f t

he
ir

 s
tu

di
es

, 
it 

is
 e

as
ie

r,
 l

es
s 

fo
rm

al
 t

o 
ta

lk
 t

o
 a

n
o

th
e

r 
st

ud
en

t 
w

ho
 d

oe
s 

un
de

rs
ta

nd
 it

 a
nd

 c
an

 
ex

pl
ai

n 
it.

 
S

tu
de

nt
s 

co
ul

d 
en

d 
up

 g
et

tin
g 

ex
tr

em
el

y 
co

nf
us

ed
 a

nd
 m

is
gu

id
ed

 b
y 

co
ns

ul
tin

g 
w

ith
 o

th
e

r 
st

ud
en

ts
, 

es
pe

ci
al

ly
 if

 t
he

y 
do

n'
t 

un
de

rs
ta

nd
 t

he
 t

op
ic

. 

T
h

e
y 

co
ul

d 
as

k 
le

ct
ur

er
s 

a
b

o
u

t 
a

n
y 

di
ff

ic
ul

tie
s 

th
e

y 
ha

ve
. 

T
h

e
y 

le
ar

n 
ot

he
r 

st
ud

en
ts

 v
ie

w
s 

an
d 

le
ar

n 
to

 e
xp

re
ss

 th
ei

r 
ow

n.
 

It'
s 

e
a

si
e

r 
to

 r
em

em
be

r 
st

uf
f 

w
ith

 o
th

er
 p

eo
pl

e 
an

d 
yo

u 
ca

n 
as

k 
th

em
 t

hi
ng

s 
yo

u 
do

n'
t 

un
de

rs
ta

nd
. 

S
tu

de
nt

s 
ca

n 
im

pr
ov

e 
le

ar
ni

ng
 b

y 
di

sc
us

si
ng

 t
op

ic
s 

w
ith

 e
ac

h 
ot

he
r.

 

D
iff

er
en

t 
ki

nd
s 

o
f 

le
ar

ni
ng

 a
re

 u
se

fu
l, 

an
d 

co
lla

bo
ra

tio
n 

he
lp

s 
yo

u 
se

e 
if 

yo
u 

ar
e 

'o
n 

tr
ac

k'
. 

It 
ca

n 
al

so
 m

ak
e 

le
ar

ni
ng

le
ss

 d
ul

l 
(m

or
e 

in
te

re
st

in
g)

. 
Y

ou
 c

an
 r

ea
d 

an
d 

re
re

ad
 y

o
u

r 
no

te
s 

w
ith

ou
t 

re
al

ly
 k

no
w

in
g 

w
h

e
th

e
r 

yo
u'

re
 a

bs
or

bi
ng

/u
nd

er
st

an
di

ng
 e

ve
ry

th
in

g.
 D

is
cu

ss
io

n 
ca

n 
cl

ea
r 

th
in

gs
 u

p 
an

d 
m

ak
e 

le
ar

ni
ng

 l
es

s 
st

iff
le

d,
 m

or
e 

re
la

xe
d.

 
G

ro
up

s 
ar

e 
go

od
. 

P
ag

e 
7 

o
f 3

1 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
2:

 
S

tu
d

en
ts

 
c

o
u

ld
 i

m
p

ro
ve

 
th

e
ir

 l
ea

rn
in

g
 

if
 t

h
ey

 
w

o
rk

ed
 

m
o

re
 

w
it

h
 

th
e

ir
 f

el
lo

w
 s

tu
d

en
ts

 a
n

d
 n

o
t 

ju
s

t 
c

o
n

fi
n

e
d

 
th

em
se

lv
es

 
to

 
le

ct
u

re
 

n
o

te
s.

 

A
g

re
e

 
D

is
a

g
re

e
 

14
.1

 
1

4
.2

 
TR

U
E

 
14

.3
 

TR
U

E
 

15
.1

 
T

R
U

E
 

1
5

.2
 

TR
U

E
 

1
5

.3
 

T
R

U
E

 

16
.1

 
TR

U
E

 
1

6
.2

 
TR

U
E

 
1

6
.3

 
TR

U
E

 

17
.1

 
TR

U
E

 
1

7
.2

 
TR

U
E

 

1
7

.3
 

TR
U

E
 

18
.1

 
TR

U
E

 
1

8
.2

 
TR

U
E

 
1

8
.3

 
TR

U
E

 

19
.1

 
T

R
U

E
 

1
9

.2
 

TR
U

E
 

1
9

.3
 

C
O

M
M

E
N

T
 

S
tu

de
nt

s 
ne

ed
 f

re
ed

om
 t

o 
st

ud
y,

 b
ut

 t
he

y 
al

so
 r

eq
ui

re
 a

 b
it 

of
 s

ho
ve

 in
 t

he
 r

ig
ht

 d
ire

ct
io

n 
an

d 
a 

ki
ck

 s
ta

rt
. 

T
he

 m
or

e 
on

e 
co

m
m

un
ic

at
es

, 
th

e 
m

or
e 

on
e 

le
ar

ns
. 

T
w

o 
m

in
ds

 a
re

 b
et

te
r 

th
an

 o
ne

. 

If 
a 

st
ud

en
t 

do
es

n'
t 

fu
lly

 u
nd

er
st

an
d 

a 
pi

ec
e 

of
 in

fo
rm

at
io

n 
ot

he
r 

st
ud

en
ts

 o
r 

le
ct

ur
er

s 
co

ul
d 

he
lp

. 
W

or
ki

ng
 w

ith
 o

th
er

s 
of

te
n 

st
im

ul
at

es
 l

ea
rn

in
g 

th
ro

ug
h 

se
ei

ng
 t

he
 s

ub
je

ct
 fr

om
 a

 s
lig

ht
ly

 d
iff

er
en

t 
pe

rs
pe

ct
iv

e.
 

A
bl

e 
to

 g
et

 b
et

te
r 

un
de

rs
ta

nd
in

g 
an

d 
re

m
em

be
r 

ea
si

er
 if

 c
on

ce
nt

ra
te

 m
or

e 
an

d 
di

sc
us

s 
w

ith
 o

th
er

s.
 

O
fte

n 
de

ad
lin

es
 a

nd
 a

ss
es

sm
en

ts
 d

et
ra

ct
 fr

om
 w

h
a

t t
he

 c
ou

rs
e 

is
 a

ct
ua

lly
 a

bo
ut

 a
nd

 c
an

 m
ak

e 
th

e 
le

ar
ni

ng
 p

ro
ce

ss
 a

 c
ho

re
 r

at
he

r 
th

an
 a

n 
en

jo
ym

en
t. 

Li
st

en
in

g 
to

 o
th

er
 p

O
in

ts
 o

f v
ie

w
 b

ro
ad

en
s 

yo
u

r 
ow

n 
th

ou
gh

ts
 a

nd
 id

ea
s,

 s
ee

in
g 

th
in

gs
 f

ro
m

 d
iff

er
en

t a
ng

le
s 

he
lp

s 
yo

u 
to

 u
nd

er
st

an
d 

it 
be

tte
r.

 
D

is
cu

ss
in

g 
id

ea
s 

he
lp

s 
yo

u 
un

de
rs

ta
nd

 t
he

m
. 

M
os

t s
tu

de
nt

s 
C

O
U

LD
 d

o 
be

tt
er

 a
lth

ou
gh

 t
he

y 
w

ou
ld

 n
ee

d 
to

 b
e 

ve
ry

 s
el

f-
m

ot
iv

at
ed

. 
It 

w
o

u
ld

 b
e 

m
or

e 
lik

el
y 

th
a

t t
he

 s
tu

de
nt

s 
w

ou
ld

 n
ot

 le
ar

n 
be

tte
r.

 
O

th
er

 o
pi

ni
on

s 
ca

n 
be

 v
e

ry
 h

el
pf

ul
 m

ak
in

g 
yo

u 
th

in
k 

ab
ou

t s
om

et
hi

ng
 in

 a
 n

ew
 w

ay
. 

O
th

e
r 

pe
op

le
 m

ay
 h

av
e 

ta
ke

n 
do

w
n 

di
ff

er
en

t t
hi

ng
s 

in
 t

he
ir

 n
ot

es
 

w
hi

ch
 y

ou
 d

id
n'

t t
hi

nk
 w

er
e 

im
po

rt
an

t a
t t

he
 ti

m
e.

 
B

y 
di

sc
us

si
ng

 a
 p

oi
nt

 y
ou

 c
an

 s
ee

 i
t f

ro
m

 o
th

er
 a

ng
le

s,
 g

et
tin

g 
gr

ea
te

r 
in

si
gh

t. 
It 

al
so

 h
el

ps
 y

ou
 l

ea
rn

 a
nd

 u
nd

er
st

an
d.

 

T
o

 a
 p

oi
nt

. 
U

ns
up

er
vi

se
d 

st
u

d
y 

co
ul

d 
le

ad
 t

o 
m

is
co

nc
ep

tio
ns

. 
T

o 
a 

ce
rt

ai
n 

ex
te

nt
. 

P
oo

lin
g 

of
 id

ea
s 

w
or

ks
 m

o
st

 o
f t

he
 t

im
e,

 b
ut

 th
er

e'
s 

al
w

ay
s 

so
m

eo
ne

 w
ho

'll
 b

e 
dr

ag
gi

ng
 h

is
 a

ss
. 

F
ar

 to
o 

m
uc

h 
em

ph
as

is
 p

la
ce

d 
on

 g
ro

up
-le

ar
ni

ng
. 

P
eo

pl
e 

su
ch

 a
s 

M
ed

el
l w

or
ke

d 
al

on
e 

an
d 

it 
di

dn
't 

do
 h

im
 a

ny
 h

ar
m

. 
In

 t
he

 r
ea

l 
w

or
ld

 a
 te

am
 a

re
 

ju
st

 th
e 

te
am

 l
ea

de
r's

 
(I

ah
ey

s?
??

).
 

In
te

ra
ct

io
n 

is
 i

m
po

rt
an

t 
in

 l
ea

rn
in

g.
 

I a
m

 b
et

te
r 

a
t 

le
ar

ni
ng

 a
lo

ne
. 

D
is

cu
ss

io
ns

 w
ith

 o
th

er
 s

tu
de

nt
s 

ar
e 

he
lp

fu
l b

ut
 I

 n
ee

d 
to

 l
ea

rn
 a

lo
ne

. 
It'

s 
go

od
 t

o 
w

o
rk

 in
 g

ro
up

s 
so

m
et

im
es

 b
ut

 th
e 

m
aj

or
ity

 o
f m

y 
st

ud
y 

is
 c

ar
rie

d 
ou

t 
al

on
e.

 

P
ag

e 
8 

o
f 3

1 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
2:

 
S

tu
d

e
n

ts
 

c
o

u
ld

 i
m

p
ro

ve
 

th
e

ir
 l

e
a

rn
in

g
 
if

 t
h

e
y

 
w

o
rk

e
d

 m
o

re
 

w
it

h
 

th
e

ir
 f

e
ll

o
w

 
s

tu
d

e
n

ts
 

a
n

d
 n

o
t 

ju
s

t 
c

o
n

fi
n

e
d

 t
h

em
se

lv
es

 
to

 
le

ct
u

re
 

n
o

te
s.

 

A
g

re
e

 
D

is
a

g
re

e
 

20
.1

 
TR

U
E 

2
0

.3
 

TR
U

E 

21
.1

 
TR

U
E 

2
1

.3
 

TR
U

E 

22
.1

 
TR

U
E 

2
2

.3
 

TR
U

E 

23
.1

 
TR

U
E 

2
3

.3
 

TR
U

E 

24
.1

 
TR

U
E 

2
4

.3
 

TR
U

E 

25
.1

 
TR

U
E 

2
5

.3
 

TR
U

E 

26
.1

 
TR

U
E 

2
6

.3
 

TR
U

E 

27
.1

 
TR

U
E 

27
.3

1 
TR

U
E 

28
.1

 
TR

U
E 

2
8

.3
 

TR
U

E 

C
O

M
M

E
N

T
 

Y
ou

 n
ee

d 
to

 b
e 

gu
id

ed
 t

ow
ar

ds
 th

in
gs

 y
ou

 w
ill

 b
e 

ex
am

in
ed

 o
n.

 
P

os
si

bl
y,

 b
u

t t
hi

s 
al

lo
w

s 
w

ro
ng

 i
de

as
 t

o 
co

m
e 

to
 li

gh
t. 

S
tu

de
nt

s 
co

ul
d 

le
ar

n 
b

y 
do

in
g 

w
ith

 g
ui

da
nc

e 
fr

om
 l

ec
tu

re
rs

. 
It'

s 
go

od
 to

 h
ea

r 
ot

he
rs

' p
oi

nt
s 

on
 t

he
 s

am
e 

to
pi

c.
 

T
hi

s 
gi

ve
s 

st
ud

en
ts

 a
 c

ha
nc

e 
to

 d
is

cu
ss

 n
ot

es
 a

nd
 c

om
e 

to
 t

he
ir

 o
w

n 
co

nc
lu

si
on

s.
 

C
an

 p
oo

l 
al

l i
nf

or
m

at
io

n 
to

ge
th

er
 a

nd
 h

e
a

r 
ot

he
rs

' p
oi

nt
s 

of
 v

ie
w

. 

S
tu

de
nt

s 
al

re
ad

y 
ha

ve
 a

 c
er

ta
in

 a
m

ou
nt

 o
f f

re
ed

om
 w

ith
 t

he
ir

 w
or

k 
in

 t
he

ir
 o

w
n 

fr
ee

 t
im

e,
 l

ec
tu

re
s 

an
d 

la
bs

, 
et

c,
 a

re
 a

 v
ita

l 
pa

rt
 o

f t
he

 c
ou

rs
e 

an
d 

ve
ry

 
u

se
fu

l. 
N

ot
es

 f
ro

m
 o

th
er

 s
tu

de
nt

s 
ca

n 
be

 m
is

le
ad

in
g 

as
 n

ot
e-

ta
ki

ng
 a

nd
 a

bb
br

ev
ia

tio
ns

 v
ar

y.
 

G
et

tin
g 

id
ea

s 
of

 o
th

er
 s

tu
de

nt
s 

ca
n 

he
lp

 w
ith

 s
om

e 
m

or
e 

di
ff

ic
ul

t 
id

ea
, 

es
pe

ci
al

ly
 if

 y
ou

 h
av

en
't 

fu
lly

 u
nd

er
st

oo
d 

th
em

 i
n 

le
ct

ur
es

. 
H

av
in

g 
in

fo
rm

at
io

n 
ex

pl
ai

ne
d 

in
 d

iff
er

en
t w

ay
s 

he
lp

s 
m

e 
to

 u
nd

er
st

an
d 

a 
to

pi
c.

 

P
oo

le
d 

id
ea

s 
gi

ve
 a

 w
id

e
r 

kn
ow

le
dg

e 
of

 a
 to

pi
c.

 
P

oo
lin

g 
kn

ow
le

dg
e 

m
ea

ns
 e

ve
ry

on
e 

en
ds

 u
p 

w
ith

 m
or

e 
in

fo
rm

ed
 v

ie
w

s.
 

T
hi

s 
is

 d
on

e 
al

re
ad

y 
an

d 
is

 a
 g

oo
d 

id
ea

. 
W

or
ki

ng
 w

ith
 p

eo
pl

e 
he

lp
s 

yo
u 

co
ve

r 
la

rg
er

 to
pi

cs
 in

 s
ho

rt
er

 ti
m

es
 a

nd
 a

ls
o 

le
ar

n 
ne

w
 id

ea
s 

ab
ou

t 
a 

to
pi

c,
 w

hi
ch

 y
ou

 m
ay

 n
ot

 h
av

e 
th

ou
gh

t 
of

 y
ou

rs
el

f. 

H
el

ps
 t

o 
di

sc
us

s 
th

in
gs

 w
ith

 o
th

er
s.

 
D

is
cu

ss
in

g 
th

e 
le

ct
ur

e 
to

pi
cs

 h
el

ps
 im

pr
ov

e 
o

u
r 

un
de

rs
ta

nd
in

g.
 

P
ag

e 
9 

o
f 3

1 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
2:

 
S

tu
d

e
n

ts
 c

o
u

ld
 i

m
p

ro
v

e
 

th
e

ir
 l

e
a

rn
in

g
 

if
 t

h
e

y
 

w
o

rk
e

d
 m

o
re

 
w

it
h

 
th

e
ir

 
fe

ll
o

w
 s

tu
d

e
n

ts
 a

n
d

 n
o

t 
ju

s
t 

c
o

n
fi

n
e

d
 t

h
em

se
lv

es
 

to
 

le
c

tu
re

 
n

o
te

s.
 

A
g

re
e

 

29
.1

 
2

9
.3

 
T

R
U

E
 

30
.1

 
T

R
U

E
 

3
0

.3
 

TR
U

E
 

31
.1

 
3

1
.3

 
T

R
U

E
 

32
.1

 
T

R
U

E
 

3
2

.3
 

TR
U

E
 

33
.1

 
TR

U
E

 
3

3
.3

 
T

R
U

E
 

34
.1

 
TR

U
E

 
3

4
.3

 
TR

U
E

 

35
.1

 
3

5
.3

 
T

R
U

E
 

36
.1

 
T

R
U

E
 

3
6

.3
 

T
R

U
E

 

37
.1

 
TR

U
E

 

3
7

.3
 

TR
U

E
 

D
is

a
g

re
e

 

TR
U

E
 

C
O

M
M

E
N

T
 

W
e 

ne
ed

 t
o 

kn
ow

 w
ha

t t
o 

le
ar

n.
 T

he
re

 is
 n

o 
po

in
t l

ea
rn

in
g 

on
e 

su
bj

ec
t 

de
ep

ly
 w

he
n 

th
er

e 
m

ay
 o

nl
y 

be
 o

ne
 1

/1
00

 q
ue

st
io

ns
 o

n 
it 

w
or

th
 o

ne
 m

ar
k.

 
It'

s 
go

od
 t

o 
ge

t 
di

ff
er

en
t v

ie
w

s 
an

d 
se

e 
th

in
gs

 f
ro

m
 o

th
er

 a
ng

le
s.

 

S
om

e 
le

ct
ur

er
s 

ca
n 

go
 s

o 
fa

st
, 

th
e 

su
b

je
ct

 g
oe

s 
ov

er
 m

y 
he

ad
. 

S
om

et
im

es
 g

ro
up

 w
o

rk
 id

 g
oo

d 
fo

r 
pr

ob
le

m
 s

ol
vi

ng
, 

ho
w

ev
er

, 
I f

in
d 

it 
ea

si
er

 to
 r

ev
is

e 
al

on
e.

 

S
o

m
e

 s
tu

de
nt

s 
fin

d 
th

is
 h

el
pf

ul
, 

ot
he

rs
 d

o 
no

t. 
I t

hi
nk

 s
tu

de
nt

s 
sh

ou
ld

 b
e 

gi
ve

n 
th

e 
ch

oi
ce

. 
S

tu
de

nt
s 

in
 a

 g
ro

up
 c

an
 d

is
cu

ss
 t

op
ic

s 
th

at
 e

ac
h 

ha
ve

 le
ar

ne
d 

se
pa

ra
te

ly
 a

nd
 t

hu
s 

le
ar

n 
ne

w
 to

pi
cs

. 

T
hi

s 
al

lo
w

s 
vi

ew
s 

to
 b

e 
ex

ch
an

ge
d.

 
It'

s 
go

od
 to

 h
ea

r 
h

o
w

 o
th

er
 p

eo
pl

e 
th

in
k 

an
d 

le
ar

n,
 a

s 
it 

he
lp

s 
op

en
 t

hi
nk

in
g.

 

O
th

e
r 

pe
op

le
's

 o
pi

ni
on

s 
br

oa
de

n 
yo

u
r 

ow
n.

 
G

ai
ni

ng
 t

he
 v

ie
w

s 
of

 o
th

er
s 

ca
n 

he
lp

 y
ou

 b
et

te
r 

un
de

rs
ta

nd
 a

 to
pi

c.
 

It 
of

te
n 

he
lp

s 
to

 u
nd

er
st

an
d 

ho
w

 s
om

eo
ne

 e
ls

e 
un

de
rs

ta
nd

s 
a 

gi
ve

n 
si

tu
at

io
n 

in
 o

rd
er

 to
 s

ee
 it

 in
 a

 d
iff

er
en

t 
lig

ht
. 

U
nd

ec
id

ed
, 

a 
de

gr
ee

 o
f 

di
re

ct
io

n 
is

 n
ee

de
d.

 A
ls

o 
I'm

 a
 la

zy
 b

ug
ge

r,
 a

nd
 w

ith
ou

t 
le

ct
ur

es
 I

 d
on

't 
kn

ow
 if

 I
'd

 t
he

 n
ec

es
sa

ry
 w

or
k.

 
W

or
ki

ng
 w

ith
 o

th
er

 s
tu

de
nt

s 
gi

ve
s 

a 
fu

lle
r 

pi
ct

ur
e 

of
 w

h
a

t 
is

 l
ea

rn
t 

if 
al

l 
pa

rt
ie

s 
co

nt
rib

ut
e 

fu
lly

 t
he

n 
it 

is
 a

 v
er

y 
pr

od
uc

tiv
e 

sc
en

ar
io

. 

T
he

y 
w

ill
 b

e 
ab

le
 to

 h
av

e 
th

in
gs

 e
xp

la
in

ed
 t

o 
th

em
 w

hi
ch

 w
ill

 h
el

p 
th

em
 r

em
em

be
r.

 
T

hi
s 

w
ay

, 
yo

u 
ca

n 
ge

t 
ot

he
rs

' 
op

in
io

ns
 a

nd
 c

an
 s

ee
 t

hi
ng

s 
m

or
e 

cl
ea

rly
, 

if 
fr

om
 s

ev
er

al
 d

iff
er

en
t e

xp
la

na
tio

ns
. 

B
y 

w
or

ki
ng

 w
ith

 l
ec

tu
re

s 
an

d 
fe

llo
w

 s
tu

de
nt

s 
if 

a 
st

u
d

e
n

t d
oe

sn
't 

un
de

rs
ta

nd
 s

om
et

hi
ng

 i
t c

an
 b

e 
di

sc
us

se
d 

in
 a

 s
m

al
l g

ro
up

 w
ith

ou
t t

he
 p

er
so

n 
fe

el
in

g 
em

ba
rr

as
ed

 o
r 

co
nf

us
ed

. 
B

y 
w

or
ki

ng
 w

ith
 o

th
er

 s
tu

de
nt

s 
it 

ca
n 

he
lp

 to
 c

le
ar

 u
p 

to
pi

cs
 t

h
a

t 
I d

o
n

't 
un

de
rs

ta
nd

 a
nd

 i
t c

an
 s

ho
w

 h
o

w
 m

uc
h 

I a
ct

ua
lly

 k
no

w
. 

P
ag

e 
10

 o
f 3

1 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

es
ti

o
n

 
3:

 
L

e
a

rn
in

g
 

b
y

s
e

e
in

g
 

co
n

n
ec

ti
o

n
s 

b
e

tw
e

e
n

 
id

e
a

s
 

is
 

m
o

re
 

e
ff

e
c

ti
v

e
 

th
an

 
a

b
s

o
rb

in
g

 
is

o
la

te
d

 
fa

ct
s.

 

A
g

re
e

 
D

is
a

g
re

e
 

1.
1 

T
R

U
E

 
1.

2 
TR

U
E

 
1.

3 
T

R
U

E
 

2.
1 

T
R

U
E

 
2.

2 
TR

U
E

 
2.

3 
TR

U
E

 

3.
1 

TR
U

E
 

3.
2 

T
R

U
E

 
3.

3 
TR

U
E

 

4.
1 

T
R

U
E

 

4.
2 

TR
U

E
 

4.
3 

T
R

U
E

 

5.
1 

T
R

U
E

 
5.

2 
TR

U
E

 
5.

3 
T

R
U

E
 

6.
1 

T
R

U
E

 
6.

2 
TR

U
E

 
6.

3 
T

R
U

E
 

7.
1 

T
R

U
E

 
7.

2 
T

R
U

E
 

7.
3 

T
R

U
E

 

C
O

M
M

E
N

T
 

U
nd

er
st

an
di

ng
 t

he
 p

ro
ce

ss
 h

el
ps

 t
o 

m
em

or
is

e 
th

e 
fa

ct
s.

 
B

y 
se

ei
ng

 c
on

ne
ct

io
ns

 y
ou

 c
an

 w
o

rk
 o

ut
 t

h
e

 f
ac

ts
. 

It 
br

oa
de

ns
 y

o
u

r 
un

de
rs

ta
nd

in
g.

 
E

as
ie

r t
o 

re
m

em
be

r 
al

l p
ar

ts
 w

he
n 

fo
rm

ed
 in

 p
at

te
rn

 in
 m

em
or

y.
 

C
on

ne
ct

io
ns

 c
an

 h
el

p 
yo

u 
bu

ild
 a

 s
to

ry
 in

 y
o

u
r 

he
ad

 a
s 

op
po

se
d 

to
 l

ea
rn

in
g 

a 
lis

t o
f f

ac
ts

 -
ai

ds
 m

em
or

y.
 

M
ak

in
g 

co
nn

ec
tio

ns
 b

et
w

ee
n 

di
ff

er
en

t t
op

ic
s 

al
lo

w
s 

yo
u

r 
br

ai
n 

to
 c

at
eg

or
is

e 
th

e 
in

fo
rm

at
io

n 
th

er
ef

or
e 

re
ca

ll 
is

 a
 lo

t 
ea

si
er

. 
M

ak
in

g 
co

nn
ec

tio
ns

 e
nh

an
ce

s 
th

e 
le

ar
ni

ng
 p

ro
ce

ss
 m

ak
in

g 
'm

in
d 

m
ap

s'
, 

fo
r 

ex
am

pl
e,

 a
llo

w
s 

yo
u 

to
 u

nd
er

st
an

d 
to

pi
cs

 b
et

te
r,

 a
nd

 i
f y

ou
 

un
de

rs
ta

nd
, 

le
ar

ni
ng

 is
 e

as
ie

r.
 

C
on

ne
ct

io
ns

 m
ig

ht
 b

e 
m

or
e 

ef
fe

ct
iv

e 
be

ca
us

e 
th

e
y 

a
llo

w
 p

at
te

rn
s 

to
 e

m
er

ge
 t

he
re

fo
re

 m
ak

in
g 

fa
ct

s 
ea

si
er

 to
 u

nd
er

st
an

d.
 

C
on

ne
ct

io
ns

 m
ak

e 
it 

e
a

si
e

r 
-

w
he

re
as

 s
tr

ai
gh

t f
ac

ts
 c

an
 b

e 
m

on
ot

on
ou

s 
an

d 
du

ll 
to

 le
ar

n.
 

S
om

et
im

es
 i

so
la

te
d 

fa
ct

s 
m

ea
n 

no
th

in
g.

 

T
hi

s 
is

 b
et

te
r 

be
ca

us
e 

w
ha

t y
ou

 m
em

or
is

e 
m

a
y
o

r 
m

ay
 n

ot
 c

om
e 

up
 in

 t
he

 e
xa

m
. 

H
ow

ev
er

, 
if 

yo
u 

le
ar

n 
th

e 
co

nn
ec

tio
ns

 b
et

w
ee

n 
id

ea
s,

 t
he

n 
no

 m
at

te
r 

w
ha

t y
ou

 a
re

 a
sk

ed
 y

ou
 s

ho
ul

d 
be

 a
bl

e 
to

 w
or

k 
ou

t t
he

 a
ns

w
er

. 
It 

de
ve

lo
ps

 s
ki

lls
 in

 l
ea

rn
in

g 
an

d 
n

o
t j

u
st

 in
 m

em
or

is
in

g.
 

E
xp

la
in

s 
w

hy
 a

nd
 w

ha
t t

he
se

 id
ea

s 
ar

e 
an

d 
he

lp
s 

m
em

or
y 

in
 t

he
 lo

ng
 r

un
. 

Y
ou

 a
re

 a
bl

e 
to

 u
nd

er
st

an
d 

w
h

a
t y

ou
 a

re
 le

ar
ni

ng
, 

th
er

ef
or

e,
 m

ak
in

g 
it 

ea
si

er
 to

 r
em

em
be

r.
 

D
ur

in
g 

ex
am

s 
qu

es
tio

ns
 m

ay
 b

e 
as

ke
d 

in
 a

 r
ou

nd
 a

bo
ut

 w
ay

, 
th

er
ef

or
e,

 i
t i

s 
be

tt
er

 to
 u

nd
er

st
an

d 
w

ha
t y

ou
 a

re
 t

al
ki

ng
 a

bo
ut

. 
If 

yo
u 

fo
rg

et
 a

 c
er

ta
in

 f
ac

t, 
yo

u 
ca

n 
w

o
rk

 it
 o

ut
 if

 y
ou

 k
no

w
 c

er
ta

in
 c

on
ne

ct
io

ns
. 

H
av

in
g 

it 
cl

ea
r 

in
 y

o
u

r 
m

in
d 

is
 b

et
te

r 
th

an
 t

h
e

 f
ac

ts
 ju

st
 s

itt
in

g 
is

ol
at

ed
. 

It 
he

lp
s 

yo
u 

st
or

e 
fa

ct
s 

in
 y

o
u

r 
m

em
or

y 
if 

th
e

y 
ar

e 
co

nn
ec

te
d 

to
 e

ac
h 

ot
he

r.
 

It 
he

lp
s 

yo
u

r 
m

em
or

y 
by

 a
ss

oc
ia

tio
n.

 

A
 fu

ll 
ex

pl
an

at
io

n 
to

 h
ow

 th
e 

id
ea

 c
an

 b
e 

ju
st

ifi
ed

 u
su

al
ly

 h
el

sp
s 

in
 t

he
 u

nd
er

st
an

di
ng

 a
nd

 r
em

em
be

rin
g.

 
M

em
or

is
in

g 
fa

ct
s 

is
 d

iff
ic

ul
t 

if 
yo

u 
ca

n'
t 

se
e 

a
n

y 
lin

k 
o

r 
if 

it'
s 

ju
st

 a
n 

ou
t-

of
-t

he
-b

lu
e 

fa
ct

. 
U

nd
er

st
an

di
ng

 h
el

ps
 le

ar
ni

ng
. 

P
ag

e 
11

 o
f 

31
 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F

 G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

e
s
ti

o
n

 
3

: 
L

e
a

rn
in

g
 

b
y
s
e

e
in

g
 

c
o

n
n

e
c
ti

o
n

s
 

b
e

tw
e

e
n

 
id

e
a

s
 

is
 

m
o

re
 

e
ff

e
c
ti

v
e

 
th

a
n

 
a

b
s
o

rb
in

g
 

is
o

la
te

d
 

fa
ct

s.
 

A
g

re
e

 

8.
1 

T
R

U
E

 
8

.2
 

TR
U

E
 

8
.3

 
T

R
U

E
 

9.
1 

T
R

U
E

 
9

.2
 

TR
U

E
 

9
.3

 
T

R
U

E
 

10
.1

 
T

R
U

E
 

10
.2

 
T

R
U

E
 

10
.3

 
T

R
U

E
 

11
.1

 
TR

U
E

 
11

.2
 

T
R

U
E

 
11

.3
 

TR
U

E
 

12
.1

 
T

R
U

E
 

12
.2

 
12

.3
 

TR
U

E
 

13
.1

 

13
.2

 

13
.3

 
TR

U
E

 

D
is

a
g

re
e

 

TR
U

E
 

TR
U

E
 

C
O

M
M

E
N

T
 

E
as

ie
r 

to
 m

em
or

is
e 

so
m

et
hi

ng
 y

ou
 h

av
e 

bo
th

 l
ea

rn
ed

 a
bo

ut
 a

nd
 s

ee
n.

 
G

et
 a

 b
ro

ad
er

 v
ie

w
 o

f y
ou

r 
kn

ow
le

dg
e 

-
m

ak
es

 y
ou

 U
N

D
E

R
S

T
A

N
D

 w
ha

t y
ou

 a
re

 ta
ug

ht
. 

H
av

e 
so

m
et

hi
ng

 t
o 

pu
t 

in
fo

rm
at

io
n 

in
 c

on
te

xt
 w

ith
. 

It'
s 

e
a

si
e

r 
to

 r
em

em
be

r 
a 

fe
w

 c
on

ne
ct

io
ns

 t
ha

n 
a 

lo
t 

of
 fa

ct
s.

 

If 
yo

u 
le

ar
n 

a 
co

nn
ec

tio
n,

 f
ro

m
 t

ha
t 

yo
u 

ca
n 

w
o

rk
 th

in
gs

 o
ut

, 
ra

th
er

 th
an

 h
av

in
g 

to
 l

ea
rn

 a
 lo

t o
f f

ac
ts

. 

M
em

or
is

in
g 

fa
ct

s 
is

 t
ed

io
us

 a
nd

 d
oe

sn
't 

en
co

ur
ag

e 
st

ud
en

ts
 to

 s
tu

dy
. 

S
ee

in
g 

co
nn

ec
tio

ns
 is

 m
or

e 
ef

fe
ct

iv
e,

 l
es

s 
bo

ri
ng

 a
nd

 m
or

e 
th

ou
gh

t 
pr

ov
ok

in
g.

 
E

as
ie

r 
to

 l
ea

rn
. 

B
or

in
g 

to
 l

ea
rn

 l
ot

s 
of

 is
ol

at
ed

 f
ac

ts
. 

Is
ol

at
ed

 fa
ct

s 
ca

n 
be

 f
or

go
tte

n 
an

d 
m

ay
 n

ot
 e

ve
n 

be
 u

nd
er

ts
oo

d 
in

 t
he

 f
irs

t 
pl

ac
e.

 B
y 

fin
di

ng
 r

el
at

io
ns

hi
ps

 e
as

ie
r 

to
 u

nd
er

st
an

d 
an

d 
re

m
em

be
r 

an
d 

ca
n 

ap
pl

y 
it 

to
 o

th
er

 th
in

gs
. 

B
ec

au
se

 t
he

n 
yo

u 
ca

n 
le

ar
n 

an
d 

un
de

rs
ta

nd
 b

et
te

r.
 

M
ak

es
 y

ou
 u

nd
er

st
an

d 
it 

be
tt

er
 a

nd
 e

as
ie

r 
to

 r
em

em
be

r.
 

It 
m

ak
es

 y
ou

 r
em

em
be

r 
th

in
gs

 e
as

ie
r.

 

It 
al

lo
w

s 
st

ud
en

ts
 to

 a
pp

ly
 w

ha
t t

h
e

y 
ha

ve
 le

ar
ne

d 
an

d 
un

de
rs

ta
nd

 it
 p

ro
pe

rly
. 

H
el

ps
 y

ou
 t

o 
re

m
em

be
r 

fa
ct

s.
 

B
io

lo
gy

 s
ee

m
s 

to
 b

e 
a 

su
bj

ec
t w

he
re

, 
un

lik
e 

ot
he

rs
, 

th
er

e 
se

em
 t

o 
be

 f
ew

 p
at

te
rn

s 
an

d 
co

nn
ec

tio
ns

, 
th

ou
gh

 h
av

in
g 

le
ar

nt
 to

 s
ee

 t
he

m
, 

it 
pr

ob
ab

ly
 w

ou
ld

 
be

 e
as

ie
r.

 
W

he
n 

al
l 

ou
r 

ex
am

s 
ar

e 
ba

se
d 

on
 s

ho
rt

 q
ue

st
io

ns
, 

it 
is

 n
ot

 p
ra

ct
ic

al
 t

o 
w

or
k 

ou
t t

he
 o

ve
ra

ll 
de

si
gn

 o
f t

hi
ng

s 
-

yo
u 

ar
e 

no
t b

ei
ng

 a
sk

ed
 h

ow
 w

el
l y

ou
 g

ra
sp

 
th

e 
co

nn
ec

tio
ns

/s
ch

em
e 

b
u

t t
he

 r
ig

ht
 a

n
sw

e
r 

to
 a

 p
ro

po
se

d 
fa

ct
. 

H
el

ps
 u

nd
er

st
an

di
ng

, 
bu

t 
al

so
 n

ee
d 

to
 m

em
or

is
e 

st
uf

f t
o 

g
e

t t
he

 m
ar

ks
. 

P
ag

e 
12

 o
f 3

1 



A
P

P
E

N
D

IX
 9

 c
o

n
ti

n
u

ed
 

U
N

IV
E

R
S

IT
Y

 O
F 

G
L

A
S

G
O

W
 -

L
ev

el
 3

 (
fo

llo
w

ed
) 

P
ar

t 
2 

R
es

u
lt

s 

Q
u

e
s
ti

o
n

 
3

: 
L

e
a

rn
in

g
 

b
y
s
e

e
in

g
 

c
o

n
n

e
c
ti

o
n

s
 

b
e

tw
e

e
n

 
id

e
a

s
 

is
 

m
o

re
 

e
ff

e
c
ti

v
e

 
th

a
n

 
a

b
s
o

rb
in

g
 

is
o

la
te

d
 

fa
ct

s.
 

A
g

re
e

 
D

is
a

g
re

e
 

14
.1

 
TR

U
E

 
14

.2
 

T
R

U
E

 
14

.3
 

T
R

U
E

 

15
.1

 
T

R
U

E
 

15
.2

 
TR

U
E

 
15

.3
 

T
R

U
E

 

16
.1

 
T

R
U

E
 

1
6

.2
 

T
R

U
E

 
16

.3
 

T
R

U
E

 

17
.1

 
T

R
U

E
 

17
.2

 
T

R
U

E
 

1
7

.3
 

18
.1

 
T

R
U

E
 

18
.2

 
T

R
U

E
 

1
8

.3
 

T
R

U
E

 

19
.1

 
T

R
U

E
 

19
.2

 
T

R
U

E
 

19
.3

 
TR

U
E

 

20
.1

 
TR

U
E

 
2

0
.3

 
T

R
U

E
 

21
.1

 
T

R
U

E
 

21
.3

 
T

R
U

E
 

C
O

M
M

E
N

T
 

It 
sh

ou
ld

 h
el

p 
to

 u
nd

er
st

an
d 

th
e 

in
fo

rm
at

io
n.
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s 
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m
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e 
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o
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r 

de
st

in
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If 
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u 
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a 

co
nc
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 d
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t w
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ou
 c
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e 
m
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e 
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y 
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e 
lin

ke
d.
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 c
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ne
ct
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s 

a 
d
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e

p
e

r 
un
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if 
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 c
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 b
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he
y 

ha
ve

 le
ar

ne
d 

to
 r
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 b
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 c
an

 h
el

p 
yo

u 
un

de
rs

ta
nd

. 

A
ll 

sc
ie

nc
e 

is
 i

nt
er

co
nn

ec
te

d 
at

 s
om

e 
de

gr
ee

. 
S

pe
ci

al
is

at
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f f
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 p
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 l
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 p
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 b
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 d
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 b
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R
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 r
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de
rs
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 b
e 
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Lo
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m
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 r
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g 
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h 
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em
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g 

fa
ct

s 
yo
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 b
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 c
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 c
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 c
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 c
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 r
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 t
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 m
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 f
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at
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 m
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 c
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 m
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 t
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in

gs
 a

re
 li

nk
ed

 a
nd

 w
or

ke
d 

ou
t i

f y
ou

 g
et

 th
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 b
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 c
on

ne
ct

io
ns

 r
ei

nf
or

ce
s 

th
e 

id
ea

s 
w

ith
 u

nd
er

st
an

di
ng

. 
O

nc
e 

yo
u 

kn
ow

 th
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 s
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 f
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 c
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 c
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 f
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 c
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ar
e 

of
 fl

ui
d 

m
od

el
s 
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d 
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e 
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ra
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 t
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w
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 b
et

te
r 

w
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 b
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g 
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oo
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e 
th
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 t
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gg
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 o
th

er
 th
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n 
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e 
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 t
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d 
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nn
ec

tio
ns

 t
he

n 
it 

w
ill

 h
el

p 
th
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fu
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APPENDIX 11 

FREQUENCY TABLES FOR THE DISTRIBUTIONS OF UB STUDENTS 
OVER THE PART 1 QUESTIONNAIRE SCALE OPTIONS 

LEVELl Ql Q2 Q3 Q4 QS Q6 Q7 Q8 Q9 Ql0 Qll 

OPTION , 

Year 1 (N=205) 
Option 1 (A) 3 4 7 18 16 2 9 8 32 88 12 I 

Option 2 (A) 7 6 12 10 18 3 7 10 25 44 6 
I 

Option 3 (B) 23 33 31 45 87 20 24 45 77 45 35 

Option 4 (C) 51 72 75 50 57 56 61 66 40 14 25 

Option 5 (C) 121 90 80 82 27 124 104 76 31 14 127 

Year 2 (N=151) 
Option 1 (A) 2 3 12 15 22 9 3 0 14 76 14 

Option 2 (A) 10 7 9 13 13 4 5 8 12 20 2 

Option 3 (B) 16 19 28 35 67 14 14 28 47 33 18 

Option 4 (C) 33 43 36 32 33 37 26 40 39 14 24 

Option 5 (C) 89 79 66 56 16 87 101 75 38 7 92 

Year 3 (N=71) 
Option 1 (A) 1 4 2 6 5 1 3 0 3 28 2 

Option 2 (A) 11 2 6 3 13 2 1 0 5 14 4 

Option 3 (B) 14 8 10 14 36 3 2 7 18 17 10 

Option 4 (C) 22 30 31 28 15 23 24 32 24 8 16 

Option 5 (C) 23 27 22 19 2 42 41 32 21 4 39 

Year 4 (N=48) 
Option 1 (A) 2 0 2 7 7 2 1 1 6 24 3 

Option 2 (A) 1 0 5 7 6 2 0 1 1 6 0 

Option 3 (B) 1 9 4 11 15 5 2 4 6 7 2 

Option 4 (C) 12 11 18 12 7 15 11 11 14 6 8 

Option 5 (C) 32 28 19 11 13 24 34 31 21 5 35 

Note: The polarity in Questions 4, 6, 8, 9 and 11 has been accordingly corrected to allow for Perry 
categorisation. 
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APPENDIX 13 

PART 1 - NUMBERS AND PERCENTAGES OF STUDENTS WHO 

CHOSE THE DIFFERENT OPTIONS AT LEVEL 1 AND LEVEL 2 

(N=19) 

Change Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Qll 

1·5:A·C . . - - - - 1(5.26) - - - -

1·4:A·C - - - - - - - - - - -

2·5:A·C - - - - - - 1(5.26) - - - -

2·4:A·C - - - - - - 3 (15.8) - - - -

1·3:A·B 1(5.26) - - - - - - - 1(5.26) I (5.26) -

2·3:A·B - - 1(5.26) - - - - - 1(5.26) 2 (10.5) -

1·2:A·A - - - - - - - - 2 (10.5) - -

1·I:A·A - - - - - - - - - - -

2·2:A·A - - 1(5.26) - - - - I (5.26) 1 (5.26) 6 (31.6) -

2·1:A·A - - - - - - - - - 1 (5.26) -
• 3·5:B·C I (5.26) 1(5.26) 1 (5.26) - 1 (5.26) 1(5.26) 2 (10.5) I (5.26) - - -

3·4:B·C 2 (10.5) 5 (26.3) 3 (15.8) 2 (10.5) 3 (15.8) 1 (5.26) 2 (10.5) 1 (5.26) 3 (15.8) - 5 (26.3) 

3·3:B·B - 2 (10.5) 1(5.26) - 3 (15.8) 1 (5.26) - - 3 (15.8) 1(5.26) I (5.26) I 

3·2:B·A - - - - - - - - 2 (10.5) 5 (26.3) - , 

3.1:B·A - - - - - - - - 1 (5.26) - - ! 

5·5:C·C 3 (15.8) 1 (5.26) 2 (10.5) 4 (21.1) 1(5.26) 2 (10.5) 2 (10.5) 5 (26.3) - - 3 (15.8) I 

5·4:C·C 1 (5.26) 2 (10.5) - 2 (10.5) 3 (15.8) 4 (21.1) 1 (5.26) 1 (5.26) 2 (10.5) - 5 (26.3) I 

4·5:C·C 2 (10.5) 2 (10.5) I (5.26) 1 (5.26) 1 (5.26) 2 (10.5) 2 (10.5) 2 (10.5) - - -
4·4:C·C 4 (21.1) 4(21.1) 5 (26.3) 6 (31.6) 5 (26.3) 4(21.1) 3 (15.8) 5 (26.3) 1 (5.26) - 2 (10.5) 

5·3:C·B 1(5.26) - - - - 1(5.26) - - - - -

4·3:C·B 2 (10.5) - - 2 (10.5) - 1(5.26) - 1 (5.26) - 1 (5.26) -
5·2:C·A - - - - - - - - - - -

5·1:C·A - - - - - - - - - - -

4·2:C·A - - 2 (10.5) - - - - - - - -

4·1:C·A - - - - - - - - - - 1(5.26) 

? 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 2 (10.5) 

NOTE: The numbers and letters in the 'change' column indicate the options on the questionnaire scale and the 

Perry categories they represent. A cell with '1-5: A-C' for instance, shows that the students chose option 1 

(Perry 'A' category) at 1'1 Year and changed to option 5 (Perry 'c' category) at 2nd Year. The numbers in 

brackets are the proportions of students who underwent the changes, while the numbers beside them are raw 

frequencies of the same. The Question mark in the column for changes represents instances where the students 

did not choose any position on the scale. The numbers in bold indicate the instances where over 25% of the 

students underwent the change in perception or chose the same option again. 
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APPENDIX 14 

PART 1 - NUMBERS AND PERCENTAGES OF STUDENTS WHO 

CHOSE THE DIFFERENT OPTIONS AT LEVEL 2 AND LEVEL 3 

(N=19) 

Change Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Qll 

1-5:A-C - - - - - - - - - - -

1-4:A-C - - - - - - - - - - -

2-5:A-C - - - - - - - - - - -

2-4:A-C - - 1 (5.26) - - - - 1 (5.26) - - -

1-3:A-B - - - - - - - - 1 (5.26) - 1 (5.26) 

2-3:A-B - - 2 (10.5) - - - - - 2 (10.5) 2 (10.5) -

1-2:A-A - - - - - - - - - 1 (5.26) -

l-l:A-A - - - - - - - - - - -

2-2:A-A 1 (5.26) - - - - - - - 3 (15.8) 6 (31.6) -

2-1:A-A - - - - - - - - - 3 (15.8) -

3-5:B-C - 1 (5.26) 1 (5.26) - - 1 (5.26) - 1 (5.26) - - 1 (5.26) 

3-4:B-C 4 (21.1) 1 (5.26) - 2 (10.5) - 1 (5.26) - - 1 (5.26) - - . 

3-3:B-B - - 1 (5.26) - 3 (15.8) - - 1 (5.26) 5 (26.3) 1 (5.26) -

3-2:B-A - - - - - - - - - 4 (21.1) -

3.1:B-A - - - - - 1 (5.26) - - - 1 (5.26) -

5-5:C-C 4 (21.1) 1 (5.26) 2 (10.5) 4 (21.1) - 2 (10.5) 6 (31.6) 5 (26.3) - - 3 (15.8) 

5-4:C-C 2 (10.5) 3 (15.8) 3 (15.8) 2 (10.5) 2 (10.5) 3 (15.8) 3 (15.8) 1 (5.26) - - 1 (5.26) • 

4-5:C-C 3 (15.8) 2 (10.5) 1 (5.26) 1 (5.26) - 4 (21.1) 1 (5.26) 2 (10.5) - - 1 (5.26) 

4-4:C-C 3 (15.8) 8 (42.1) 4 (21.1) 8 (42.1) 7 (36.8) 5 (26.3) 7 (36.8) 5 (26.3) 4 (21.1) - 8 (42.1) ! 

5-3:C-B - - - - 1 (5.26) 1 (5.26) - - - - -

4-3:C-B 1 (5.26) 2 (10.5) 3 (15.8) 1 (5.26) 5 (26.3) - 1 (5.26) 1 (5.26) 2 (10.5) 1 (5.26) 3 (15.8) I 

5-2:C-A - - - - - - - - - - -
-

5-1:C-A - - - - - - - - - - - J 
4-2:C-A - - - - - - - - - - - J 
4-1:C-A - - - - - - - - - - - I 

? 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) I 

NOTE: The numbers and letters in the 'change' column indicate the options on the questionnaire scale and the 

Perry categories they represent. A cell with '1-5: A-C' for instance, shows that the students chose option 1 

(Perry 'A' category) at 2nd Year and changed to option 5 (Perry 'C' category) at 3rd Year. The numbers in 

brackets are the proportions of students who underwent the changes, while the numbers beside them are raw 

frequencies of the same. The Question mark in the column for changes represents instances where the students 

did not choose any position on the scale. The numbers in bold indicate the instances where over 25% of the 

students underwent the change in perception or chose the same option again. 
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APPENDIX 15 

PART 1- NUMBERS AND PERCENTAGES OF STUDENTS WHO 

CHOSE THE DIFFERENT OPTIONS AT LEVEL 1 AND LEVEL 3 

(N=19) 

Change Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Qll 

1-5:A-C - - - - - - - - - - -

1-4:A-C 1 (5.26) - - - - - 1 (5.26) - - - -

2-5:A-C - - - - - - 2 (10.5) - - - -

2-4:A-C - - - - - - 1 (5.26) 1 (5.26) - - -

1-3:A-B - - - - - - - - 2 (10.5) - -

2-3:A-B - - 2 (10.5) - - - 1 (5.26) - 1 (5.26) 1 (5.26) -

1-2:A-A - - - - - - - - 1 (5.26) 1 (5.26) -

l-l:A-A - - - - - - - - - - -

2-2:A-A - - - - - - - - 1 (5.26) 7 (36.8) -

2-1:A-A - - - - - - - - - 2 (10.5) -
3-5:B-C 1 (5.26) 1 (5.26) 3 (15.8) - - - 2 (10.5) 1 (5.26) - - 1 (5.26) 

3-4:B-C 1 (5.26) 5 (26.3) - 2 (10.5) 1 (5.26) 1 (5.26) 3 (15.8) 1 (5.26) 3 (15.8) - 3 (15.8) 

3-3:B-B 1 (5.26) 2(10.5) 2 (10.5) - 6 (31.6) 1 (5.26) - - 5 (26.3) 1 (5.26) 2 (10.5) 

3-2:B-A - - - - - - - - 1 (5.26) 3 (15.8) -

3.1:B-A - - - 1 (5.26) - 1 (5.26) - - - 2 (10.5) -

5-5:C-C 3 (15.8) 2 (10.5) - 3 (15.8) 1 (5.26) 5 (26.3) 2 (10.5) 3 (15.8) - - 4 (21.1) 

5-4:C-C 2 (10.5) 1 (5.26) 2 (10.5) 3 (15.8) 3 (15.8) 3 (15.8) 1 (5.26) 4 (21.1) 2 (10.5) - 4(21.1) 

4-5:C-C 3 (15.8) 1 (5.26) 1 (5.26) 1 (5.26) - 3 (15.8) 2 (10.5) 1 (5.26) - - -

4-4:C-C 5 (26.3) 6 (31.6) 6 (31.6) 7 (36.8) 5 (26.3) 4 (21.1) 3 (15.8) 5 (26.3) 1 (5.26) - 2 (10.5) . 

5-3:C-B - - - - 1 (5.26) 1 (5.26) - - - - 1 (5.26) I 

4-3:C-B 1 (5.26) - 2 (10.5) 1 (5.26) 1 (5.26) 1 (5.26) - 2 (10.5) 1 (5.26) 1 (5.26) 1 (5.26) 

5-2:C-A - - - - - - - - - - -

5-1:C-A - - - - - - - - - - -

4-2:C-A - - - - - - - - - - -

4-1:C-A - - - - - - - - - - -

? 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1 (5.26) 1(5.26) 
- .- - - -- - - ,. -

NOTE: The numbers and letters in the 'change' column indicate the options on the questionnaire scale and the 

Perry categories they represent. A cell with '1-5: A-C' for instance, shows that the students chose option 1 

(Perry 'A' category) at 1st Year and changed to option 5 (Perry 'C' category) at 3nd Year. The numbers in 

brackets are the proportions of students who underwent the changes, while the numbers beside them are raw 

frequencies of the same. The Question mark in the column for changes represents instances where the students 

did not choose any position on the scale. The numbers in bold indicate the instances where over 25% of the 

students underwent the change in perception or chose the same option again. 
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APPENDIX 16 

PART 2 - NUMBERS AND PERCENTAGES OF STUDENTS WHO 
GA VE STATEMENTS QUALIFYING AS DIFFERENT PERRY 

CATEGORIES AT LEVEL 1 AND LEVEL 2 (N=19) 

Change Question 1 Question 2 Question 3 Question 4 Question 5 
A-AlB - - - - 1 (5.26) 

A (syst) - AlB 1 (5.26) - - - -
A (syst) - B/C (syst) 1 (5.26) - - - -

A-B/C - - - 1 (5.26) -
AlB - A (syst) - - - - 1 (5.26) 

AlB-AlB - - - - 1 (5.26) 
AIB-B - - - 1 (5.26) 1 (5.26) 

AIB-B/C - - - 1 (5.26) -
B-B 1 (5.26) 1 (5.26) - 2 (10.5) 1 (5.26) 

B-B/C - - - - 3 (15.8) 
B-C 1 (5.26) 2 (10.5) - - -

B/C - A (syst) - - 1 (5.26) - -
B/C-AIB - - - - 1 (5.26) 

B/C -B - 1 (5.26) - 1 (5.26) -
B/C-B/C 3 (15.8) - - - 2 (10.5) 
B/C-C 2 (10.5) - 1 (5.26) 1 (5.26) -
C-AIB 1 (5.26) - - 2 (10.5) 1 (5.26) 

CoB 2 (10.5) 2 (10.5) 3 (15.8) 3 (15.8) 4 (21.1) 
C-B/C 2 (10.5) - - - -
C-C 5 (26.3) 7 (36.8) 14 (73.7) 7 (36.8) 1 (5.26) 

C - C (Q miconst) - 1 (5.26) - - -
C - (Q misconst) - - - 1 (5.26) 
(Q misconst) - B - 1 (5.26) - - 1 (5.26) 
(Q misconst) - C - 4 (21.1) - - -

i 

. 

I 

The letters in the 'change' column are the different positions in the Perry scheme that the students' statements 

qualified as at one level and at the next level. The AlB and B/C categories are the transitional stages between the 

main Perry categories. Where the students indicated that they felt 'forced' by the system to act in a certain way, 

the Perry category is followed with (syst), for system. In some cases the students seemed to have misconstrued 

the questions, and this was indicated by writing (Q misconst), for question misconstrued. In some of these cases, 

the statements could be properly categorised, and the Perry categories into which they fell were written 

alongside, e.g. (Q misconst - B). The numbers in bold indicate instances where the proportions of students who 

underwent certain changes in perceptions were over 25 %. 
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APPENDIX 17 

PART 2 - NUMBERS AND PERCENTAGES OF STUDENTS WHO 
GAVE STATEMENTS QUALIFYING AS DIFFERENT PERRY 

CATEGORIES AT LEVEL 2 AND LEVEL 3 (N=19) 

Chan~e Question 1 Question 2 Question 3 Question 4 Question 5 Question 6 
A-A - 1 (S.26) 

A-AlB 1 (S.26) - - - - -
-A (syst) - B/C - - - - 1 (S.26) -

A (syst) - B/C (syst) 1 (S.26) - - - - -
A (syst)-B - - 1 (S.26) - - -

A-B/C - - - - - 1 (S.26) 
AlB-AlB - - - - 1 (S.26) -

AlB -B - - - 1 (S.26) 1 (S.26) 1 (S.26) 
AIB-C - - - 1 (S.26) - 2 (lO.S) 
B-A - 1 (S.26) - 1 (S.26) - 1 (S.26) 

B-AIB 1 (S.26) - - - - -
B-B 1 (S.26) 1 (S.26) - 1 (S.26) 4 (21.1) 1 (S.26) 

B (syst) - B 1 (S.26) - - - - -
B-B/C - 1 (S.26) - 3 (IS.8) 1 (S.26) 3 (1S.8) 
B-C 1 (S.26) 2 (10.S) 3 (1S.8) 2 (10.5) 2 (10.S) 1 (S.26) 

B (syst) - C 1 (S.26) - - - - -
B/C-A - - - - - 1 (S.26) 

B/C - AlB - - - 1 (S.26) - 1 (S.26) 
B/C-B - - - 1 (S.26) 2 (lO.S) -

B/C-B/C 3 (IS.8) - - - 3 (IS.8) 1 (S.26) 
B/C-C 1 (S.26) - - - - -
C-A - 1 (S.26) - - - -

C-AIB - 1 (S.26) - - - 2 (lO.S) 
CoB 1 (S.26) - 1 (S.26) 1 (S.26) - 1 (S.26) 

C-B/C 2 (10.S) - 1 (S.26) 2 (lO.S) - 1 (S.26) 
C-C 4 (21.1) 11 (57.9) 13 (68.4) 5 (26.3) 1 (S.26) 2 (lO.S) 

C - C (A/syst) 1 (S.26) - - - - -
C(Q misconst) - C - 1 (S.26) - - - 1 (S.26) 
(0 misconst) - C - - - - 1 (S.26) -

I 

, 

I 

, 

The letters in the 'change' column are the different positions in the Perry scheme that the students' statements 

qualified as at one level and at the next level. The AlB and B/C categories are the transitional stages between the 

main Perry categories. Where the students indicated that they felt 'forced' by the system to act in a certain way, 

the Perry category is followed with (syst), for system. In some cases the students seemed to have misconstrued 

the questions, and this was indicated by writing (Q misconst), for question misconstrued. In some of these cases, 

the statements could be properly categorised, and the Perry categories into which they fell were written 

alongside, e.g. (Q misconst - B). The numbers in bold indicate instances where the proportions of students who 

underwent certain changes in perceptions were over 25 %. 
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APPENDIX 18 

PART 2 - NUMBERS AND PERCENTAGES OF STUDENTS WHO 
GAVE STATEMENTS QUALIFYING AS DIFFERENT PERRY 

CATEGORIES AT LEVEL 1 AND LEVEL 3 (N=19) 

Change Question 1 Question 2 Question 3 Question 4 Question 5 
A-AlB - - 1 (S.26) -

·A (syst) - AlB 1 (S.26) - - - -

A·B - - - - 1 (S.26) 
A (syst) - B/C (syst) 1 (S.26) - - - -

AlB-A - - - 1 (S.26) -
AlB-AlB - - - - 1 (S.26) 

AlB ·B - - - 1 (S.26) 1 (S.26) 
AIB-B/C - - - - 1 (S.26) 

B·A - 1 (S.26) - - -

B·B 1 (S.26) - - - 2 (1O.S) 

B-B/C - - - 1 (S.26) 2 (lO.S) 

B·C 1 (S.26) 2 (10.S) - 1 (S.26) -

B/C·B - - 1 (S.26) 1 (S.26) 1 (S.26) 
B/C-B/C 3 (1S.8) 1 (S.26) - 1 (S.26) 2 (lO.S) 
B/C·C 2 (lO.S) - 1 (S.26) - -

C-AIB 1 (S.26) - - - -

C·B 2 (lO.S) 1 (S.26) 1 (S.26) 1 (S.26) 3 (IS.8) 
C-B/C 2 (lO.S) - 1 (S.26) 4 (21.1) 1 (S.26) 

C·C 4 (21.1) 9 (47.4) 15 (78.9) 7 (36.8) 3 (IS.8) 
C - C (Alsyst) 1 (S.26) - - - -

B (Q misconst) • A - 1 (S.26) - - -

(Q misconst) - AlB - 1 (S.26) - - -

(Q misconst) • C 3 (1S.8) 1 (S.26) I 
- - -

The letters in the 'change' column are the different positions in the Perry scheme that the students' statements 

qualified as at one level and at the next level. The AlB and B/C categories are the transitional stages between the 

main Perry categories. Where the students indicated that they felt 'forced' by the system to act in a certain way, 

the Perry category is followed with (syst), for system. In some cases the students seemed to have misconstrued 

the questions, and this was indicated by writing (Q misconst), for question misconstrued. In some of these cases, 

the statements could be properly categorised, and the Perry categories into which they fell were written 

alongside, e.g. (Q misconst - B). The numbers in bold indicate instances where the proportions of students who 

underwent certain changes in perceptions were over 25 %. 
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