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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’(least 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

iit



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 2" 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,
1



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

2



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
his/her 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.



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 1Qs;

* 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



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?



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.net/~gaffcam/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.



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



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 knowledge 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.net/~lynnbea/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 30" 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



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.virtualschool.edu/mon/SocialConstruction/TheEndOfScience, 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/mon/SocialConstruction/TheEndOfScience, 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.net/~lynnbea/andy/know&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.edu/~fenimore/wt202/kari.html).

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.net/~gaffcam/phil/durkheim.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 any one

in particular.

13



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 (Levidow, 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.uk/~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

Botswana Daily News Online article at www.gov.bw/cgi-
bin/news.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
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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 learning society’ painted by the Dearing and Garrick Committees will

be unrealised...(Shaw in Bryce & Humes, 1999, pg. 625).

22



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

* Bstablish 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 Falchinov 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 any one 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 pay off, 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 of fellow 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 of 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.

36



(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
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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,
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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 of peers
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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(i) 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 1* to 3"
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

49



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 followed from 1" to 3" Year

A sample of 677 students was obtained from the 1997/98 1* 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* Year. Only
196 of these students could be sampled in the early part of their 2" Year (November 1998).
The sample thinned out even further in the late part of 2" Year (April 1999), when a sample

of only 54 students was obtained.

Getting hold of a 3™ 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 3™ year sample. Of this 37, only 19 had managed
to fill the questionnaires in 1%, 2" and 3™ year. The rest had only managed to do so in their 1¥
and 3" years. These 37 students were then used in drawing out trends in the changes in

student perceptions as they progressed from 1% to 3" Year.

Samples for inter-group comparisons

An attempt was made to get a larger group of 3* year students at the same time to use in inter-
group comparisons. A sample of 38 3™ year students was obtained from the 1996 entrants.
This group could not be added to the 37 1997 entrants followed from 1% year to make a bigger
3" year sample, because the 1996 entrants filled the questionnaire during the early part of
their 3™ year, while the 1997 entrants filled it in during the later part of their 3" year. A
comparison of early 2™ Year and late 2" 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 3" Year groups could prove misleading.

The inter-group comparison samples therefore consisted of 677 1% Year, 196 early 2™ Year,

54 late 2™ Year, 38 3™ Year and 54 4™ 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: Summary of Sample Sizes and Dates of Data Collection

High 1% Year Early 2™ | Late2™ 3" Year 4™ Year Staff
School Year Year
High 51
School Mar. 98
GU 19 19 19 37(19 +18)
Followed (March 98) (Nov. 98) (Apr. 99) Feb/Mar 00
GU Inter- 677 196 54 38 54 60
Group (March, 98) (Nov. 98) (Apr. 99) (Oct. 99) (Dec. 99) (Nov. 99)
205 151 71 48
UB (Nov. 99) (Nov. 99) (Nov. 99) (Nov. 99)

Note: the numbers in italics are the 19 students who filled the questionnaire at 1" to 3™ Year, and the 18 who did

so only at I"' and 3" 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 O O O O O Alcohol is good for one’s health
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Any one 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.

k

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 1b). 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 of 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 of instrument

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

b

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* 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 carried out are described in the next section.
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4.4.2 Comparisons between High School and GU Level 1

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 I 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 1¥ 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 1 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 1 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 I analysis

Since the groups had different numbers of respondents in their samples, the frequencies were
converted to percentages, and the results recorded in Tables 6.1a—6.1k 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 6.1a—6.1k 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 1(L1) with early level 2(L.2e)
* L1 with late level 2(L21)

* L1 with level 3(L3)

* .1 with level 4

* [.2e with L21

e [.2e with L3

* [.2e 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 1 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 of GU students’ perceptions with those of members of staff

4.4.4.1 Part I 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 6.1a — 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 Level 1 to 3

4.4.5.1 Part I 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 5.1a-5.1k and
Figures 5.1a-5.1k 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 teacher/lecturer 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 5.1a: Question 1 — Percentage Distributions for High School pupils & GU Level 1 students

Position High School GU Level 1
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 (©) 17.65 29.10
Blank 1.96 1.77

Figure 5.1a: Q1 - High School vs. GU Level 1
Distributions
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Question 2

‘A’: I cannot be wrong if I 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 5.1b: Question 2 — Percentage Distributions for High School pupils and GU Level 1 students

Position High School GU Level 1
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 5.1b: Q2 - High School vs. GU Level 1
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Question 3

‘A’: 1 believe it is the job of a teacher/lecturer to supply me with all the knowledge I need. / ¢C’: The duty of the

teacher/lecturer 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 Level 1 students

Position High School GU Level 1
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 5.1¢c: Q3 - High School vs. GU Level 1 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 5.1d: Question 4 — Percentage Distributions for High School pupils and GU Level 1 students

Position High School GU Level 1
1(A) 1.96 1.18
2(A) 7.84 8.42
3(B) 21.57 17.87
4 (C) 29.41 46.97
50©C) 39.22 24.08

Blank 0 1.33

Figure 5.1d: Q4 - High School vs. GU Level 1
Distributions
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Question 5

‘A’: 1 think teachers/lecturers should avoid teaching material that they know pupils/students will find difficult. / ‘C*:

Teachers/lecturers should aim to provide challenges to their pupils by introducing difficult topics.

Table 5.1e: Question 5 — Percentage Distributions for High School pupils and GU Level 1 students

Proportion of 5tudents

Question 6

Position High School GU Level 1

1(A) 0 0.00

2(A) 1.96 3.99

3(B) 35.29 26.88

4(C) 31.37 54.80

5(C) 31.37 13.15

Blank 0 1.18

Figure 5.1e: Q5 - High School vs. GU Level 1

Distributions
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‘A’: T 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 Level 1 students

Position High School GU Level 1
1(A) 1.96 0
2(A) 5.88 1.77
3®) 7.84 9.60
4 (C) 35.29 54.06
50 49.02 33.09

Blank 0 1.33
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Figure 5.1f: Q6 - High School vs. GU Level 1
Distributions
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Question 7

‘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 5.1g: Question 7 — Percentage Distributions for High School pupils GU Level I students

Position High School GU Level 1
1(A) 5.88 4.14
2(A) 27.45 12.26
3(B) 17.65 25.70
4(C) 29.41 40.32
5(6) 19.61 15.95

Blank 0 1.48

Figure 5.1g: Q7 - High School vs. GU Level 1

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’: I do not believe that all scientific facts represent the ‘absolute truth’. Pupils/students

should try to understand arguments for and against existing knowledge.

Table 5.1h: Question 8 — Percentage Distributions for High School pupils and GU Level 1 students

Position High School GU Level 1
1(A) 9.80 0.44
2 (A) 11.76 5.76
3(B) 33.33 17.13
4(C) 23.53 49.48
5(0) 21.57 25.26
Blank 0 L7

Figure 5.1h: Q8 - High School vs. GU Level 1

Distributions
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Question 9

‘A’: I prefer to learn the facts and be tested on them in short questions. / ‘C’: I do not like short questions as they do not

give me the chance (I find short questions quite restrictive as they do not give me the opportunity) to explain what I

know and understand

Table 5.1i: Question 9 — Percentage Distributions for High School pupils and GU Level 1 students

Position High School GU Level 1
1(A) 37.25 16.10
2(4A) 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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Proportion of Students

Question 10

‘A’: In exams I prefer questions which are based on what the teacher/lecturer 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 5.1j: Question 10— Percentage Distributions for High School pupils and GU Level 1 students

Figure 5.1i: Q9 - High School vs. GU Level 1

Distributions
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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 5.1k: Question 11 — Percentage Distributions for High School pupils & GU Level 1 students

Position High School GU Level 1
1(A) 5.88 2.36
2 (A) 7.84 6.35
3®B) 15.69 16.10
4(C) 19.61 38.55
5(0) 50.98 34.86
Blank 0 1.62

Figure 5.1k: Q11 - High School vs. GU Level 1
Distributions
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5.1.1.1 Higher proportions of Perry ‘C’ thinkers at university Level I and higher
proportions of Perry ‘A’ thinkers at High School

The distributions show that in all of the questions, with the exception of Q10, there were
more university Level 1 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
(QL,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 Level 1 group.

These observations do not come up as a surprise since Level 1 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, 5.1i 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 Level 1
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 Level 1). 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 Level 1 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
1 32431 3 11.34 0.01 *
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 Level 1 students (High > L1), or that for
Level 1 students was greater than that for High School pupils (.1 > High). In 5 out of the
nine questions where the proportion of Level 1 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 Level 1 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 Q10,
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 Level 1. 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

Q11: 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 — Level 1 biology students

i) Q1: 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
QG6: role of peers - source of help or confusion/distraction
Q8: view of knowledge - science as realm of ‘absolute truths' or not necessarily so

Q11: 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 ‘k’ 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).
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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 T 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
h] 9 54.90 8 33.33 10 19.61
k 10 62.75 5 35.29 9 13.72

* Position ‘A rank-order’: Questions1, 3,7, 9 and 10
* Position ‘B ’rank-order: Questions 2, 3,9, 8, and 5

* Position ‘C rank-order’: Questions10 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 Level 1 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
Perry Positions- GU Level 1

(a=best/k=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
¢ 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
i 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 ‘C’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 (QS5), 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 Level 1
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 (Q10, 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 Perry A's, B's and C's were concerned:

High School: Perry ‘A’ = 3" lowest (7.84%) Level 1: Perry ‘A’ = lowest (1.77%)
Perry ‘B’ = lowest (7.84%) Perry ‘B’ = lowest (9.6%)
Perry ‘C’ = highest (84.31%) Perry ‘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% (5™ lowest)
B = 10.66% (2™ lowest)
C =79.03% (2™ 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 Perry ‘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 Perry ‘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 Level 1:
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Table 5.5: Extent of Differences in proportions of High School pupils and Level 1 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 - 841
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 Level 1 group. Higher proportions of High school pupils
could be expected to be ‘more confused’ than Level 1 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 and10). 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

Q10: 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 1 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 Level 1 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
Question 1
[ High School | 2549 + (5.88) = 31.37 | 15.60 + (7.84) = 23.53 | 39.22 + (5.88) = 45.10
Level 1 | 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)
Level 1 9.60 +(1.33)=10.93 | 10.64 + (3.25)=13.89 | 59.68 + (4.87) =64.55 | 10.64(Q misconstrued)
Question 3
High School | 196 4+ (1.96) = 3.92 0.00 (1.96) = 1.96 68.63 +(21.57)=90.20 | 3.92(Q misconstrued)
Level 1 236+ (0.44)=2.80 | 7.24+(2.81)=10.05 | 80.80+(5.32)=86.12 | 1.03 (Q misconstrued)
Question 4
High School | 31,37 + (5.88) =37.25 | 9.80+(3.92)=13.73 | 3530+ (11.76)=47.06 | 1.96 (Q misconstrued)
Level 1 694 +(0.59)=7.53 | 13.44 + (2.66) = 16,10 | 69.57 + (6.65) = 76,22 | 0.15 (Q misconstrued)
Question 5
High School | 3333 + (13.73)=47.06 | 15.69 + (3.92) = 19.61 | 21.57 + (5.88) =27.45 | 5.88 (Q misconstrued)
Level 1 6.65 + (3.54) = 10.19 | 37.22 + (3.40) = 40.62 | 38.40 + (3.54) =41.94 | 7.24 (Q misconstrued)
Question 6
High School | 6,45+ (9.68) = 16.13 | 16.13 + (0.00) = 16.13 | 12.90 + (25.81)=38.71 | 29.03 (either A or C)
Level 1 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 Level 1 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.

e 05:”Exams should be confined only to what was taught.”

Agree(*A’) ‘B’ Disagree (‘C’)
High School: 47.06% 19.61% 27.45%
Level 1: 10.19% 40.62% 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 Level 1) 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.

* This would make sure there are fewer ugly surprises.

» It would be unfair to those without the resources.

* It would be difficult to know how much extra knowledge to learn, may waste a lot of time where it is
not needed.

* 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,

* There would be competition, and that is unfair for those without extra knowledge.

* There is too much ‘out there’ to know what to learn on one’s own.

* Students may not enjoy reading extra stuff that they don’t find interesting.

* Exams are scary enough as it is, some people suffer from blackouts even though they know their stuff.

* There have been clear instructions given that nothing beyond lectures and textbook is sought.

* Currently exams are based on lectures only.

* 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.
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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

3

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

Level 1 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 Q10
(PartA) and Q1(Part B) which were almost the same:

Q10 (Part A): “In exams I prefer straightforward questions based on what the teacher/lecturer
taught.” vs. “1 like exam questions which demand thinking beyond just what is taught in class.”
Q1 (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 v Level 1
A C A C
Q10Partl) 62.75% 19.61% 59.53% 13.88%
Ql1(Part 2) 31.37% 45.10% 23.19% 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 1 and 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 (x100). 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 o 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 coursework 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 correct 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 wiil 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 o 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 Level 1 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 Level I 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 Level 1 group.
The Level 1 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 Level 1 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’
Question 4
High School 37.25 13.73 47.06
Level 1 7.53 16.10 76.22
Question 5
High School 47.06 19.61 27.45
Level 1 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.
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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.
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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 Level 1

groups seemed, generally, to have Perry ‘C’ types of perceptions where their roles as
pupils/students, roles of teachers/lecturers, 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 Item-by-item 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 ‘B’ 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, [ 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.

Table 6.1a: Question I — Percentage Distributions of Students and Staff over the options on the Questionnaire

Scale

Position | GUL1 | GUL2-e | GUL2 | GUL3 | GUL4 | Staff
1(A) | 1.48 | 1.02 | 556 | 5.26 0 1.67
2(A) | 6.94 | 11.73 | 12.96 | 10.53 | 5.56 5
3(B) | 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:
GUL1 (Glasgow University Level 1); GUL2-e (Glasgow University Early Level 2); GUL2-1
(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 Level 1,
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’ Level 1 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’ - T cannot be wrong if T accept what the lecturer says. If T question anything, I might end up failing. / *C’ ~ I do not

believe in just cramming what the lecturer says without question,

Table 6.1b: Question 2 — Percentage Distributions of Students and Staff over the options on the Questionnaire

Scale
Position | GUL1 | GUL2-e | GUL2-l | 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(B) 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 | 18.562 | 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, Level 1 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’ -1 believe it is the job of the lecturer to supply me with all the knowledge I need. / ¢C* — The duty of the lecturer is not to
teach me everything, but to help me think for myself.

Table 6.1c: Question 3 — Percentage Distributions of Students and Staff over the options on the Questionnaire

Scale
Position [ GUL1 |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(B) 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 Level 1 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 6.1d: Question 4 — Percentage Distributions of Students and Staff over the options on the Questionnaire

Scale
Position | GUL1 | GUL2-e | GUL2-l | 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(B) 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.

Question 5

¢A’ — I think lecturers should avoid teaching material that they know students will find difficult. / ‘C’ — 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 | GUL1 | GULZ2-e | GUL2-l | 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(B) | 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
S(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’s and ‘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 6.1f: Question 6 — Percentage Distributions of Students and Staff over the options on the Questionnaire

Scale
Position { GUL1 | GUL2-e | GUL2-l | GUL3 GuUL4 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(B) 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 6.1f: 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 4™ 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-l | GUL3 GUL4 | Staff
1(A) 414 0 0 0 0 0
2(A) 12.26 3.06 7.41 0 0 0

3(B) | 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
5(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 Level 1 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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