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A b s t r a c t

This study provides an account of a naturalistic research into students' learning 

through lectures. It documents aspects of students' rating of courses and lecturers, the 

researcher's participant observation and students' note-taking behaviours during normal 

lectures in a naturally occurring classroom. Students' opinion about the course and the 

lecturers involved was collected by using a specially designed questionnaire. Access to 

students' learning was obtained by using audio-tapes of lectures and students' lecture 

notes. Analysis of lecture notes and interview data provided insights into the nature of, 

and factors influencing students' note-taking. It also called into question the value of 

some conventional wisdom about lecturing.

This project described three phases of an extended research study planned to 

investigate how the effects of lecturers' styles interacted with students' cognitive 

processing of the corresponding lecture information and thus their note-taking 

behaviours.

The first phase of this study involved an exploratory examination of both 

lecturing and note-taking at the same time under natural conditions for the purpose of 

revealing some promising factors for further investigation. It was uncovered that note- 

taking from lectures under certain conditions was in fact dependent on the lecturing 

styles.

In the second phase of this study, a more complete framework, based on 

Information Processing Theory, was advanced to investigate both lecturing behaviours 

and the note-taking behaviours and performance of particular type of learners with 

different working memory capacity, learning styles and motivational types under various 

lecturing conditions.



The third phase of this study was mainly concerned with testing hypotheses to 

check the reliability of research findings from the previous phases of this present study 

and in addition, note-taking behaviours of students in general was also investigated.

Based upon Information Processing Theory, this study tried to integrate the 

research into lecturing and the research into note-taking into a unified framework. Such 

an attempt has provided a key to a fuller understanding of how lecturing processes ( the 

cognitively oriented stimulus variables ) influence students' learning processes ( the 

cognitively orienting response variables ) during the lectures. Such study has both 

theoretical orientations and practical implications for improving lecture effectiveness and 

students' learning ( and note-taking) through lectures.

The findings from this research suggest that the approach adopted in this 

investigation holds promise for improving our understanding of how lecturing could be 

presented efficiently to maximise the transmission of information, and eventually for 

improving the lecturing effectiveness by making it more adaptive to the needs, interests 

and learning styles of students and for improving learning by developing in students the 

strategies for effective note-taking from lectures.

One considerable justification and contribution of this present study is that the 

research into students' cognitive processes during lectures has pursued purely descriptive 

studies in naturally occurring classroom settings. Such study could ensure that 

hypotheses and questions posed are relevant and sensible to the subsequent correlational 

and experimental research. Constructs and variables used in this research have ecological 

validity and the research designs have taken account of naturally occurring phenomena 

and other aspects of university lectures.
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CHAPTER ONE

An Exploratory Study of Lecturing and Note-taking  

under Natural Conditions

1.1 Emergence of the Research Problem

One afternoon in 1988, the researcher was invited to attend a tutorial group in 

which eleven students took part. When the tutor asked the students how the Daniel cell 

Zn I Zn2+ II Cu2 + I Cu works, an interesting dialogue began as following : 

( The letters T denotes tutor and S1? S2, ... stand for student one, student two and e tc .)

T In the solution how does a current pass through it ?

Sj You've got to use a salt bridge to complete the circuit.

T Right! And then what is a salt bridge ?

52 It's a gel with AgAl and Kcl in it.

T AgAl ? What's that ?

S l I think it's Agar. ( He was bending to check his notes.)

53 Oh dear! Isn't it a gas and Kcl ? 'coz that's what I took down in my notes.

T What a mess! O.K. Actually it is agar and I just don't know why you've got

different notes. Well, now tell me how the salt bridge completes the circuit. 

Uh, how does the salt bridge work ?

( Two minutes in silence. All of the students looked up in their notes trying to get 

the answer.)

54 The salt bridge separates two half reactions and produces a current.

55 Yeah! The current of electrons passes through the salt bridge and thus is able

to connect the circuit.

1



T So, the electrons go through the salt bridge ?

S5 Yes!

Sj I don't think so. Salt bridge only conducts electricity without allowing mixing 

of two solutions. S04 carries charge to complete the circuit

53 Aye. The sulphate ion goes into the salt bridge and the metal ion in too, and 

what goes in there comes out here.

T You are saying both of them go into the salt bridge. The sulphate ion in one * 

side and the metal ion in the other side. Is that right ?

54 My notes indicated only S 032- flow along salt bridge.

( The dialogue was going on .)

It was really an amazing experience, because all the eleven students attended the 

same lecture in the morning and all their arguments were based upon their personal notes 

which they took down during the lecture. The researcher was so impressed that he 

borrowed and xeroxed the lecture notes of that particular topic from all the eleven 

students ( Appendix 1 ). The exact copies taken from the notes of some students who 

participated in the above dialogue were shown below :

•' TKp f c u i l j  n i l

Z»SO,

I
(X ' C u _____________________ ____

c, scJUUulrjc ccH/IuAd ell kb,.
DAiXbvd

L  ck ^  t  C ---------
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$ 2  ; I 7ki kklMtU (td t ( k/ljmo /£ JM./10/hkS bock\ /kAsj

Z o - b l A rU c

V

Cu tZ c"  -?C^.

C u '5 °'t

1

’<&' -  f t f O /  /  .
I

! X / f i c / s / f z / y  CO/;_^2* f C ' , /

' \ y / / /  fO /V y  CklC/fQ?■
i

S 3 * "TV \j2_ O c 7Ly\swJ?AA£> C o z A
.rx —£=̂> 2L r ^ - t -  2L 

< C < o ^ -r-2 _ ^    r ^ C u

C 'J& O n.C ocp  
( ^ a ^ G s 4  J^C?)

6 v i a / Q u .

S *  :

:z .-

- ?  7  * -vC.O—̂  2r> + 2 r

£ > 0 ^

T i

50-

A l t

- u

C x A U l e - ^ ^ .

Ca £>0^ <̂ cj j

5ey?C\.<.S . Xj l u o  f  £  CI/to( ' f* T C  Ic^l/KTj (X C U ^ A J ,

C:>ciU t . 7 /  ( Ci g c  -  cx^/TCrt ( l  +0 4 s c - * j L

ClU-' S o L - l - o ^  Jc~*3. '  " ^ W  r( A / /  + k u  ) .
jCtv^tL j i  0 * k .) ^j/[-ff\_j C^iovu^ <Ex <L(_ ^Xxcft^C..
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/A.C- Ocu^coiX (bXJL

O '

2^ La. <

"Sal-T 5 o Oc£

- ' (.tt. l/~J(.nLj J

bG*(oO

! - o ■iL

£'LcctrUr\* J to u j  a.Gt\V<- ~t> 6vOS CACh-vd. MilLcJL
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+

<yyjLk fhsxcbjsL c U a / L O L  oJilcrusisTCj oJjLcJ^xjrn^ t o  e < ^ .

-j/oLAdr p a j i e r -  So c lL sicJ <A 5aJ-&  cnr a c jo . / '  j c - l

-CA->otL /A l.0 <dr\<XL fdCL So hxA lorx 2> cL

-* \o t /VCOC .

The variations and errors in those students1 notes seem to imply that learning 

during a lecture is not so simplistic as might be imagined. Every day in university 

lectures, students are asked to use the thinking skills of scientists. They are expected to 

pay attention listening to the lecturer, holding and manipulating simultaneously the taught 

material, and then taking down whatever they think is relevant and important information 

that has been conveyed by the lecturer. How reasonable is it to make such demands ?

This exploratory study was thus conducted to examine both lecturing and note- 

taking at the same time, addressing what is going on in the naturally occurring settings

4



and where the perceptions of the students are given prominence. The purpose was to 

reveal some promising factors for further investigation.

1.2 Lecturing and its Effectiveness

The lecture is a time-honoured feature of the university world. Batchelder and 

Keane ( 1 ) concluded in their research findings that lecturing is the predominant 

behaviour in the college classroom, occurring over 83% of the time for the forty-eight 

subjects in their study and teachers in science lecture 92% of the time.

At first sight lecturing as a method of teaching, is essentially a solo performance 

by a figure in authority engaging in extended one-way verbal communication with a 

group of students, with the intention that the latter can learn more about a substantive 

topic ( Dunkin, 2 ). Such a general statement implies that the task of lecturing is more 

than the delivery of slabs of facts or loose chipping of ideas, it has several purposes such 

as giving information, generating understanding and stimulating interest.

The quality of university lecturing has been discussed (for example, Bligh et al., 

3 ) but seldom explored in depth empirically. What are the differences between more 

effective and less effective lecturing? Are lectures for the benefit of students? These two 

questions have stimulated research on lecturing, which has involved the explorations of 

"lecturing effectiveness" by students' academic achievement and student evaluations of 

the lecturing, with subsequent analysis of naturally occurring lectures.

1.2.1 Students' Evaluation of Teaching Effectiveness

5



Remmers ( 4 ) initiated the first systematic research into students' evaluation of 

teaching effectiveness and his efforts provided the foundation for many of the successive 

important methodological advances in student evaluation research.

Since there are neither clearly defined nor universally agreed criteria of effective 

teaching, there continues to be considerable debate about the validity of student ratings. 

But the way higher education is organised and operated strongly indicates that students 

are pretty much the only ones who observe and are in a position to judge the teachers' 

effectiveness ( Remmers, 5 ).

The term "students' evaluations of teacher performance" was introduced in the 

ERIC ( Educational Resources Information Centre) system for the first time in 1976, but 

the study of students' evaluation has been one of the most frequently emphasised areas in 

Northern American educational research over the past fifteen years ( Marsh, 6 ).

After summarising a body of empirical findings in this area of research, Marsh (7) 

described in one monograph that students' evaluations were found to be 

multidimensional, reliable and stable, reasonably valid against a variety of indicators of 

effective teaching, relatively unaffected by potential biases, and seem to be useful for 

students, teachers, and administrators.

Since the main purpose of seeking students' opinion of lecture courses in this 

study was to provide "diagnostic feedback to the lecturers about the effectiveness of their 

teaching" ( Marsh, 8 ), students' perceptions of a lecturer's performance should be 

presented as a factual summary report for the lecturer concerned and also be able to 

highlight specific aspects of any given lecture presentation.

From a review of the published literature, the questionnaire based on a five-point

6



scale is a suitable instrument because it is inexpensive, easily administered and easily 

scorable. It allows data to be collected from a large number on students, and objective 

results can be obtained soon after statistical analysis.

Marsh ( 9 ) conducted the factor analysis of both student ratings and staff self 

evaluation of their own teaching, and nine distinct components of teaching effectiveness 

were demonstrated. By utilising these components, SEEQ ( Students' Evaluation 

o f Educational Quality ) was designed as "an instrument and programme for 

collecting students' evaluations of college / university teaching". The nine components 

a re :

1. Learning Valuable learning experience, was intellectually

stimulating, challenging.

2. Enthusiasm Lecturer displayed enthusiasm, energy, humour, and

ability to hold interest.

3. Organisation Organisation / clarity of explanations, objectives,

course materials, and lectures.

4. Group Interaction Students encouraged to discuss, participate, share

ideas and ask questions.

5. Individual Rapport Lecturer accessible, friendly, and showing interest in

students.

Presentation of broad background, concepts, and 

alternative approaches / methods.

Student perceptions of value and fairness of exams / 

graded materials.

Value of assignments in aiding appreciation and 

understanding of course.

9. Workload /  Difficulty Relative course workload, difficulty, pace and outside

hours required.

6. Breadth

7. Examinations

8. Assignments
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Because three components - breadth, examinations and assignments were judged 

less relevant for evaluating short lecture courses, they were not taken into consideration 

in this present study.

Similarly, from the results of factor analysis, Ormerod and Moore ( 10 ) 

identified six factors listed as follows :

Factor 1 friendly, cheerful enthusiasm.

Factor 2 student motivation.

Factor 3 empathy between student and lecturer.

Factor 4 balance in content of teaching.

Factor 5 lecturer's attention to students' work.

Factor 6 lecturer's confidence / competence.

According to these factors, they developed a questionnaire of twenty-six items - 

the Student - Lecturer Interaction Questionnaires ( SLINT ).

Based upon these studies and a literature survey of good practice in universities in 

the U.K. and overseas, several common factors were finally identified and included in 

this study : enthusiasm, preparation and organisation of course materials, rapport with 

students, and pace. Ideally, each separate factor should have several statements to allow 

for checking the internal consistency ( Johnstone and MacGuire, 11).

In spite of the generally supportive research findings, student ratings should be 

used cautiously, and there should be other forms of systematic input about teaching 

effectiveness. Abrami et al. ( 12 ) advocated research in settings more like those 

occurring naturally in educational contexts, and they suggested such research would lead 

to better understanding of lecturing if the systematic observation of lecturers' behaviours 

are included in the study.
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1.2.2 Systematic Observation of Lecturers* Behaviours

Most of the commentators on the research on lecturing have more or less criticised 

the wholesale adoption of experimental designs to the exclusion of field studies ( For 

examples, see Kulik & Kulik 13, and Cooper 14 ). Dunkin ( 2 ) concluded in 

his review that the control which might have been gained over extraneous variables in the 

experiments seems to have been won partly at the expense of the credibility of the 

findings, but also at the expense of knowledge and understanding of the nature of 

lecturing as it occurs in actual teaching contexts in higher education.

Although students' evaluation of teaching effectiveness has been used to uncover 

the strengths and weakness in a lecturer's teaching performances, few attempts have been 

made to determine which teacher behaviours actually yield high student ratings. To 

understand the process of lecturing, the actual nature and rates of occurrence of those 

lecturing activities under natural conditions should be illuminated from observing 

classroom behaviours of lecturers.

An extensive account of the methods and problems of measuring classroom 

behaviors by systematic observation is given by Medley and Mitzel ( 1 5  ), and a more 

recent and influential work in this field is devised by Flanders and Simon ( 16 ). With 

regard to the interaction studies in science education, numerous attempts have been made 

to develop the appropriate teacher-observation schedules for science lessons in the 

secondary school ( Power, 17 ).

Eggleston et al. ( 18 ) produced a very widely used instrument, i.e., the

Science Teacher Observation Schedule ( STOS), and some of the interesting differences 

and similarities between teaching styles have been revealed by using this instrument In 

this observation schedule, the judgements about the nature of science and what science
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teachers might do that relates to it are adopted, and so result in such categories as : 

teachers ask questions of fact; teachers ask questions calling for hypotheses; pupils refer 

to sources of information, etc.

While most of these analysis systems have made meaningful observations 

possible in the elementary and secondary school level, it is not so convenient to apply 

them to the observation studies at the tertiary level since teacher lecturing is the most 

frequent classroom behaviour in university or college courses, and student behaviour is 

not observed as part of the interaction.

From the students' evaluation of teaching effectiveness, it seems to be true that 

different lecturers are perceived to be more or less effective due to their varying 

techniques and characteristics. It then could be reasonable to suggest there are different 

characteristics within lecturing behaviours that can be observed and measured.

Cranton ( 19 ) utilised a category observation system which was developed by 

Shulman ( 20 ) and based on Handers Interaction Analysis ( Flanders, 21 ). In the 

system, an instructor's class is video-taped with a digital clock providing a time reference 

on the tapes. The fifteen categories of behaviours are : data lecturing, data A.V., data 

illustration, data linking, management, structuring, silence, questions, discussion, 

clarifying, crediting, criticizing, demand, monitoring and affect

Tomic ( 22 ) collected his data on teaching behaviours by using the "Five 

Minute Interactions Instrument" ( FM I). The FMI instrument was largely based upon 

instruments devised by the Stanford Research Institute ( Stallings et al., 23 ) and the 

coding on this instrument was teacher-oriented. Student behaviour was coded only 

when the student was interacting directly with the the teacher, so it is of practical 

consideration for this study. Within the content area, there are five categories : 

instruction, questions, response, feedback and non-academic interactions.
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From these observation systems, some of the common categories which are 

concentrated only on lecturing behaviours were selected to form the basis for observing 

the various techniques and characteristics of different lecturers. Among them are the 

following categories : personality ( e.g. enthusiastic, amicable, humorous or pleasing ), 

presentation style ( clarity, expressiveness, logical structure, and stimulating interest), 

basic communication skills ( voices, speech rate, and blackboard writing ), use of 

appropriate audio-visual aids and student participation.

1.3 A Review of Relevant Research into Note-taking

Note-taking during lectures is such a common practice in university learning 

environment that it has largely been ignored by science education researchers as a 

phenomenon of study. Taking lecture notes seems to be highly appealing to both 

lecturers and students alike simply because of the intuitive belief held by them that note- 

taking promotes learning.

Di Vesta and Gray ( 24 ) postulated that the facilitative effect of note-taking is 

likely to derive from one or both of those two functions : the encoding function and the 

external storage function. The former function addresses the learner's active processing 

of information by activating attentional mechanisms, and coding and transforming the 

received input into his personally meaningful form. The latter function emphasises the 

product of note-taking - the lecture notes, that can serve as an external repository of 

information which allows later revision and review.

1.3.1 Correlational Studies of Note-taking
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Some research has been conducted to provide empirical evidence to the afore­

mentioned postulates. For instance, several studies have examined the relationship 

between note-taking and test performance (See Hartley and Davies, 25 ).

As early as 1925, Crawford ( 26 ) first tried to conduct experimental studies in 

college note-taking. His findings indicated that the number of lecture points correctly 

recorded in students' notes displayed a significantly positive correlation with their 

performance on a number of different evaluations of learning made throughout the course 

( Crawford, 27 ).

Howe ( 28 ) examined the relationship between note-taking and delayed free 

recall performance, and he found that textual information had a 34% chance of being 

recalled if it was taken down in the students' notes, but only a 5% chance of being 

recalled if it was not noted.

Similar results were obtained by Aiken, Thomas, and Shennum ( 29 ) , who 

showed that the chance of noted information being recalled (47% ) was four times that of 

neglected unnoted information ( 12% ). In a latter study, Locke ( 30) also detected that 

material from a single lecture which was not written on the board but was recorded in 

students' notes significantly correlated with subsequent course grades.

Based upon all these data, it seems reasonable to conclude that taking notes will 

not guarantee successful recall but that failure to do so will almost decrease the chance to 

recall information following a delay and with no opportunity to review.

However, there were a few contradictory research findings ( Kiewra, 31) which 

suggested that note-taking may inhibit rather than facilitate learning. The overt response 

of writing may interfere with the receiving of new information, and as a result the student
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may be cognitively passive because he is engaging only as a receiver-transmitter of the 

message ( Weener, 32 ).

Several investigators have found that note-taking had a significantly adverse effect 

upon performance. By quoting the findings of an experiment conducted by P.J. 

Freyberg, McLeish ( 33 ) indicated that those subjects who didn't take notes performed 

better than groups of students who took either detailed or outline notes.

Peters ( 34 ) demonstrated as well in his research that subjects who took no 

notes made significantly more correct responses than subjects who took notes in a recall 

test conducted immediately after the presentation. He thus suggested taking notes during 

a rapid presentation would interfere with listening, but at slower speed note-taking may 

enhance listening by arousal of students' concentration.

Thomas et al. ( 35 ) pointed out that note-taking between segments of a lecture is 

superior to note-taking during a lecture. In other words, the listening and the writing 

functions interfere with each other, so they had to be separated to improve learning 

during a lecture.

Considered as a whole, the combined evidence from the correlational studies 

which involved note-taking and no-notes conditions does not provide support for any 

straightforward conclusion about the direct effect of note-taking on learning ( Howe and 

Godfrey, 36 ). As indicated above, in some conditions note-taking has been found to 

aid learning, but in others to hinder it.

1.3.2 Recent Development in Note-taking Research

Since this line of investigation has yielded such a mixed picture, research has
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recently advanced beyond this argument and has examined the quantity and quality of 

notes associated with the performances of learners ( Kiewra and Benton, 37 ).

Research evidence by Aiken et al. ( 29 ) found a positive relationship between 

the content of lecture notes and test performance, that is to say, the quantity has to do 

with performance.

Howe ( 38 ) reported a significant positive correlation between "efficiency" of 

note-taking and subsequent recall. Howe's "efficiency index" is defined as the total 

number of words in a set of notes, divided by the total number of main ideas or critical 

points contained in those notes. Thus ideally, efficient notes will be conceived as 

capturing the key ideas in as few words as possible.

From another point of view, quality of notes was defined by Fisher and Harris 

( 3 9 ) as the number of ideas from the lecture included in the notes. But they noticed

that the correlations of efficiency rating with performance ranged from .15 to -.39, 

therefore they concluded that note efficiency may actually be inversely related to academic 

performance and note-taking should thus be extensive rather than terse.

Alternatively, Locke ( 30 ) defined "completeness" as the percentage of total 

thought units in the lectures which have been taken down in each student's notes. A 

thought unit may be the name of a person, place or concept; the definition of a concept, or 

some other pertinent facts such as a date and etc. After analysing the notes taken by 

college students actually enrolled in courses, he detected a significant positive correlation 

between completeness of lecture notes and course grades.

Since the empirical relations between the quantitative and qualitative aspects of 

students' lecture notes and the comprehension and retention of lecture information in
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science lessons are not well known, it is extremely important to explore this area. The 

actual format and content of students’ notes should be examined thoroughly enough to 

understand the underlying factors which cause such variations as seen before.

To be more specific, this present study tried to answer the following questions:

(1) What are "effective notes"?

(2) Are those notes which contain possible answers to exam questions "effective 

notes"?

(3) Are there any relationships between the note-taking and class exam and 

degree exam performances?

Besides, because little research exists on the type of information that students take 

down in their notes ( Einstein et al., 40 ), it was decided to examine how new lecture 

information was being represented in students' notes.

Most researches have shown note-taking during a single lecture is related to 

subsequent course evaluations and so perhaps indicating the consistency of note-taking 

behaviours from lecture to lecture. Oddly enough, few studies have investigated note- 

taking behaviour over an extended period ( Kiewra, 41 ). Thus the verification of the 

consistency of note-taking behaviour over a long period was incorporated into this 

present study also.

1.4 Looking at Lecturers through the Eyes of Students

It has long been recognised in our Chemistry Department that student opinions 

could provide a valuable component of teaching effectiveness, and one of the staff 

members was appointed to be in charge of designing a questionnaire to explore the
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students' perceptions of a lecturer's performance and to highlight specific aspects of any 

given lecture presentation. The questionnaire - "Student Evaluation of Teaching", was 

developed on a 5 - point rating scale and accepted as a suitable means of sampling student 

opinions by the staff members ( Appendix 2).

This questionnaire addressed a number of factors, such as enthusiasm, 

preparation and organisation of course materials, rapport with students, and pace. There 

are fourteen statements altogether on the response sheet, the statements about the course 

content ( statement 1 to statement 6 ) were kept separate from the statements about the 

lecturer characteristics ( statement 7 to statement 14).

From October 1988 to May 1989, a study of students’ evaluation of lecture 

courses was carried out in the Department of Chemistry, University of Glasgow. Most 

of the students enrolled in the First Year Ordinary Chemistry course were asked to 

evaluate the lectures and the lecturers from time to time by filling in their ratings on this 

specially prepared form.

According to the departmental timetable, it was arranged that any given lecturer 

was supplied with an adequate number ( 250 - 500 ) of blank response sheets, at least 

one week before the particular lecture course was completed. The lecturer selected any 

convenient time available - usually during the final lecture - to get the sheets filled in, and 

returned the completed sheets for processing.

The data was then processed using Masterfile - a simple database program 

running on a BBC Micro. For each lecture course, two confidential summary reports 

were produced - a complete report for the lecturer who had given the course, including all 

the gratuitous written-in comments; and an abbreviated report for the course organiser. 

This routine data processing was a regular activity from October 1988 till May 1989, 

when a second stage of the processing was conducted to look for the overall patterns of
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the lecturers.

1.5 Participant Observation of Lectures

Since most of the staff members agreed that their lecture courses could be 

investigated, it opened the possibility for setting up detailed observation of the lecturer in 

action. If the results of such in-depth studies of certain courses can be tied in to the 

students' evaluation of lecturing effectiveness, then the prospects for the research will be 

enhanced.

This investigation was restricted to lectures of 50 minutes duration in the First 

Year Ordinary Chemistry course from November 1988 to May 1989. Lectures were 

given to about 250 students in the Main Lecture Theatre with a capacity for 400. The 

course consisted of 97 lectures, divided into twelve different blocks presented by eleven 

different lecturers ( One of the lecturers was in charge of two different blocks of 

lectures).

In general, the lecture was largely an un-interrupted discourse from a lecturer with 

hardly any discussions between students or interactions between the lecturer and 

students, and no student activity other than listening and taking notes. So the lectures 

were conventional in style in that they were content-based, lecturer-controlled and 

lecturer-dominated. All the lecturers were requested to provide for the students detailed 

behavioural objectives of their own particular lecture series.

At least two or three lectures were randomly selected from each lecturer for 

systematic observation. After acquiring prior permission from the lecturer, the researcher 

went into the lecture theatre about five minutes before the lecture started to set up the
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tape-recorder which was hidden somewhere around the lectern. Only the lecturers knew 

that a tape-recording was being taken, but the students didn't. So their lectures were 

audio-recorded in as natural a setting as possible, no attempt being made to control or 

affect the behaviours of either lecturers or students.

All the recordings were subsequently transcribed and analysed by using the " 

Observation Schedule of Lecturing" ( Appendix 3 ). The general characteristics of the 

lecturer, such as enthusiasm about the subject, sense of humour, ability to hold interest, 

audibility of lecturer and quality of blackboard work were observed by means of the 

above observation schedule. In the mean time, the nature, preparation and organisation 

and the clarity of explanation were closely examined.

There are nine categories of behaviour in this observation schedule, and the 

descriptions of the categories are illustrated in TABLE 1-1. Each lecturing behaviour was 

noted every time it occurred, including repeated or re-stated ones.

For each lecture observed, a copy of the details of the blackboard writing and any 

materials presented on the OHP's or slides were carefully taken down. Any distributed 

handouts, data sheets, outlines and behavioural objectives were also collected for 

investigation.

1.6 Investigation of Students' Lecture Notes

The study was intended to be conducted under conditions occurring as naturally 

as possible. In the beginning, fifteen students attending a series of lectures ( Chemical 

Kinetics ) were randomly selected from the class. They didn't know any study or 

investigation was taking place until after the lecture. By that time they had completed
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TABLE 1-1. Descriptions of Categories in Observation Schedule of Lecturing

Categories Lecturer's overt behaviours

Personality Smiling or laughing, telling jokes, humorous 
talk or behaviours making students laugh, 
approachable for students to ask questions.

Information - giving Giving facts, ideas about subject content.

Blackboard writing Legibility, organisation ( headings) and size.

Cues for note-taking Verbal or non-verbal signposts.

Illustrations Illustrating data with personal anecdotes, real 
case presentations or applications.

Audio-Visual use Presenting materials with the aid of transparencies, 
slides or films.
Demonstrations with models, graphs, charts or 
experiments.

Structuring Setting objectives, reviewing or summarising 

subject content.

Waiting Pause or short periods of silence.

Student participation Lecturer asking questions or responding to 

students' questions, student interrupting or 

complaining.
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their notes. So the first sets of notes were taken and collected in an ordinary manner and 

there were no prior instructions concerning taking notes.

Shortly after the lecture session in that morning, when students were waiting for 

the afternoon lab to begin, the investigator entered the lab and asked the students to 

cooperate in the study. The purpose of this investigation was described briefly and the 

promise of keeping their data as confidential was also assured. Since no student showed 

reluctance to cooperate in the investigation, they were immediately requested to lend their 

notes on that morning lecture to the investigator.

An exact copy was taken from each set of notes by xeroxing, and because prior 

arrangements had been made, all the notes were returned to participants on the same day. 

This proved to be helpful and won the trust of the subjects, so that all of them were 

willing to take part in the second stage of study.

For the purpose of investigating the consistency of students' note-taking 

behaviours across different lecture series, the subjects' notes afterwards were collected 

either immediately after the lecture or one certain day of the same week, on which the 

subjects had lab work or a tutorial session. At least two sets of lecture notes from each 

student for every lecturer were collected, xeroxed and examined from time to time 

without prior signalling.

The content of the lecture notes is summarised as follows:

A. Chemical Kinetics (1) Rate laws and reaction order.

(2) Arrhenius' equation and catalyst.

B. Phase Equilibria (1) Vapour pressure and Raoult's Law.

(2) Osmotic pressure and Vant Hoff factor.
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C. Organic Chemistry II (1) Acetal and semi-acetal.

(2) Carboxylic acid and its derivatives.

D. Inorganic Chemistry I (1) Nitrogen group and Halogen group.

(2) Noble gas.

E. Macromolecules (1) Physical properties of polymers.

(2) Synthetic polymers.

F. Solid State Chemistry (1) Diffraction and Unit cell.

(2) Crystal structures.

G. Food Chemistry (1) Carbohydrate

(2) Proteins.

H. Environmental Chemistry (1) Nitrogen cycle and greenhouse effect

(2) Adsorption and Dissolution.

I. Inorganic Chemistry II (1) Ligands and complexes.

(2) Complex stability.

J. Nuclear Chemistry (1) Radioactivity.

(2) Nuclear reactions.

K. Electrochemistry (1) Electrochemical cells.

(2) Corrosion of metals and applications. 

L. Organic Chemistry m  (1) Amine and amides.

(2) Carboxylic acid amide.
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CHAPTER TWO

The Results o f The Exploratory Study

2.1 The Results of Students' Evaluation of Lectures

In this section, the method used for data analysis and the results of students’ 

evaluation of lectures in the exploratory study will be presented and discussed in detail

2.1.1 Methods of Data Analysis

For each separate lecture course, the actual and percentage frequency of the 

student responses, for each rating on the ” 1 ... 5 " scale, was calculated for all fourteen 

statements appearing on the sheet. TABLE 2-1 shows a typical summary data table for a 

single lecture course. Based upon the 3013 completed response sheets which were 

obtained from students during this lecture period, the composite totals were computed for 

the whole course ( TABLE 2-2 ).

Since the rating scale is not a numeric scale, but an ordinal scale of categories, it

is more appropriate and more valid to use non-parametric tests of significance ( See
2

Cohen and Holliday, 42 ), such as the Chi-square ( X ) test and the Spearman rank 

order correlation coefficient ( rQ), to make comparisons between the lecture courses.

If one hypothesises that no measurable difference exists in the overall lecturing 

behaviours between those twelve lecturers involved, then it should be expected that 

students would rate each lecturer in much the same way for each statement. Any small 

variations between the student ratings would be negligible, and within the random 

fluctuations expected by chance ( MacGuire, 43 ). For any given item on the student
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TABLE 2-1. Typical raw data for a single lecture course
DATE- [  l )  02 8 9 |  COURSE-|  E |  H - |  284 |  DATE. COUBSS .  "  |  N .  [ '2 8 4  |

( Ac«u1 twlu- ) ____________________  ( |W tat« MtM )
1 2 a 4 3 TOTAL

(Tsyii 41 69 129 33 1 0 282

0 3 4 2 15 34 104 94 37 284

O B 4a 13 33 49 98 90 283

0 3 4 4 48 55 130 23 5 261

o e m s 68 95 60 31 19 273

0 3 4 3 63 56 101 40 16 276

0 3 4 7 7 14 153 59 48 281

OEM* 15 50 121 69 26 281

0 3 4 0 21 69 109 65 15 279

fTEMIO 54 85 78 47 17 281

OEM11 17 50 113 74 26 280

OEM12 12 26 143 69 14 264

OEM 13 39 52 101 62 19 273

OEM14 21 52 124 68 15 280

1 a a 4 3 TOTAL

OEM1 14 24 45 12 4 99

OEM 2 5 12 37 33 13 100

OEMS 5 12 17 34 32 100

OEM4 17 19 46 8 2 99
OEMS 24 33 21 11 7 96

OEM 6 22 20 36 14 6 98

OEM7 2 5 54 •21 17 99

OEMS 5 18 43 24 9 99

0 3 4 0 7 24 38 23 5 97

OEMIO 19 30 27 17 6 99

OEM11 6 18 40 26 9 99

OEM12 4 9 50 24 5 92

OEM13 14 18 36 22 7 97

OEM14 7 18 44 24 5 98

TABLE 2-2. Data totals for the whole course

DATE. | ~ i 7 -06 -89} COURSE, f Al j  N - |  3013} DATE, j 14-06-89 |  COURSE. ( A? |  N . |3 0 1 3 |

( Aotual twin n ) ( r«ro«Kig< nluM )
1 2 a 4 5 TOTAL

OEM 1 397 555 1146 703 193 2994

OEM 2 345 426 711 976 548 3006

OEMS 320 516 848 722 595 3001

OEM4 244 375 1272 679 318 2888

OEMS 607 572 689 631 473 2972

OEMS 870 695 859 327 222 2973

0EM 7 165 256 1932 320 299 2972

OEM! 306 691 1110 532 349 2998

OEM 8 256 368 780 882 705 2991

OEMIO 537 570 691 739 462 2999

OEM11 408 430 739 897 523 2997

0EM12 135 228 1214 746 506 2829

OEM1J 419 370 721 778 644 2932

OEM14 311 380 847 921 527 2986

1 2 a 4 3 TOTAL

OEM 1 13 18 38 23 6 98

OEM 2 11 14 24 32 18 99

0 3 4  3 1 0 17 28 24 20 99

OEM4 8 1 2 42 22 11 95

0 3 4 5 20 19 23 2 1 15 98

0 3 4 3 29 23 28 11 7 98

OEM7 5 8 64 11 1 0 98

0 3 4 3 1 0 23 37 17 11 98

OEMS 8 1 2 26 29 23 98

OEMIO 18 19 23 24 15 99

OEM11 13 14 24 30 17 98

OEM12 4 7 40 25 17 93

OEM13 14 12 24 26 2 1 97

OEM14 1 0 13 28 30 17 98
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response sheet, one might expect the relative frequencies for the five ratings to be in the 

same proportion as the relative frequencies for the total of all the lecture course.

To illustrate the calculation of the expected frequencies, one can take the actual 

frequencies for item 1 ( for the 2994 students given in TABLE 2-2 ) to calculate the 

expected frequencies for item 1 ( for the 282 students given in TABLE 2-1 ). The 

expected frequencies will be (282 /  2994 ) times the actual frequencies given in TABLE 

2-2 ( i.e. '37', '52', '108', '66' and '18' respectively ). TABLE 2-3 shows the results 

of calculating the expected frequencies for all 14 items and the actual frequencies ( viz., 

the observed frequencies).

TABLE 2 - 3. A Typical set of Observed and Expected Values

DATE = |  17-02-89"| COURSE DATE = |  17-02»89"| COURSE - C O "

( O bserved values ) { Expected values )
1 2 3 4 5 TOTAL

ITEM 1 37 52 108 66 18 282

ITEM 2 33 40 67 92 52 284

ITEM 3 30 49 80 66 56 283

ITEM 4 22 34 115 61 29 261

ITEM 5 56 53 63 58 43 273

ITEM 6 81 65 80 30 21 276

ITEM 7 16 24 183 30 28 281

ITEM 8 29 65 104 50 33 281

ITEM 9 24 34 73 82 66 279

ITEM 10 50 53 65 69 43 281

ITEM 11 38 40 69 84 49 280

ITEM 12 13 21 113 70 47 264

ITEM 13 39 34 67 72 60 273

ITEM 14 29 36 79 86 49 280

1 2 3 4 5 TOTAL

ITEM 1 41 69 129 33 10 282

ITEM 2 15 34 104 94 37 284

ITEM 3 13 33 49 98 90 283

ITEM 4 48 55 130 23 5 261

ITEM 5 68 95 60 31 19 273

ITEM 6 63 56 101 40 16 276

ITEM 7 7 14 153 59 48 281

ITEM 8 15 50 121 69 26 281

ITEM 9 21 69 109 65 15 279

ITEM 10 54 85 78 47 17 281

ITEM 11 17 50 113 74 26 280

ITEM 12 12 26 143 69 14 264

ITEM 13 39 52 101 62 19 273

ITEM 14 21 52 124 68 15 280

The levels of significance of all fourteen items for the twelve separate lecture 

series, A, B, C, ..., and L are shown in TABLE 2-4. The shadings in it highlight the 

lecture courses which were significantly different from what would be expected if all the 

lecturers were evaluated by the students to be equally effective.
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2.1.2 An Account of Lecturing Styles Identified

From Table 2-4 it can be seen that eight or more out of the fourteen items were 

significant for the following lecture courses: A, B, D, E, F, G, H, I and L. For the 

purpose of understanding whether these lecture courses were significantly good or 

significantly bad, the "measurement of agreement" was estimated by ignoring any "3" 

ratings, and only calculating the value of { ('4 ' + '5 ') minus ( T  + '2' )  } for each item 

on the percentage summary tables ( such as Table 2-1 ). The overall "measurement of 

agreement" with the given fourteen items is shown in TABLE 2-5.

The students were asked to fill in the given 14 items according to the criterion 

that, a rating of '5' indicated strong agreement, and a rating of T  indicated strong 

disagreement, unless it said otherwise. So now it is obvious whenever a lecture course 

has a high negative rating ( i.e., strong disagreement ) for almost every item, it is 

significantly bad; while a lecture course has a high positive rating ( i.e., strong agreement 

) for almost every item, then it is significantly good.

If the "measurement of agreement" is shown instead as bar chart, then each 

lecture course has its own "profile" and the same conclusion can thus be more easily 

seen. Figure 2-1 shows three contrasting profiles for different lecture courses. For item 

8, a negative rating is actually better than a positive rating because of the wording of the 

statement, and for item 7, the optimum rating would be '3* or 'about right’. Similarly, 

all the performance profiles of twelve lecturers are shown in Fig. 2-2, Fig. 2-3 and Fig. 

2-4 ( See Appendix 4, Page 327 for detail).

A visual inspection of these profiles easily and clearly separates them into three 

groups, viz., three different lecturing styles :

Group I : Lecturers B, D, I and K.
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nnnnn

fmmmrn

COURSE CONTENT

1. I found the course intellectually challenging and stimulating

2. The course content was well prepared and carefully explained

3. Good use was made of models, demonstrations, OHP’s  and . handouts

4. The textbook helped me understand the lecture topics

5. Adequate textbook references were provided E5 ^nnrmTniirmtr
6. The course assumed previous knowledge which I did not possess

7. For me, the pace of this course was
1. too slow . . .  3. about right . . .  5. too fast

8. Overall, I would rate this course as
1. excellent . . .  3. average . . .  5. poor

mmnm

nnnnn]

LECTURER CHARACTERISTICS

9. The lecturer was enthusiastic about teaching the course

10. The lecturer's style of presentation held my interest

11. The lecturer gave dear, lucid explanations

12. The lecturer was readily accessible to students

13. I would go to this lecturer for help in the future

14. Overal, I would rate this lecturer as 
1. poor . . .  3. average 5. excellent

m m

nmmiinnn
........1

in ii rum

Figure 2 -1. Three Contrasting 'Profiles' of Lecturers 
( m  = I. (SI = J .  and um = A )

28



Group I I : Lecturers C, H, J and L.

Group H I : Lecturers A, E, F, and G.

The lecturers in Group I were rated by the students as "good” or "effective", 

while in contrast, the lecturers in Group El were rated as "poor" or "ineffective".

How did students distinguish the "effective lecturers" from the "ineffective 

lecturers" ? What did the lecturers do to make such differences ? From the statements in 

the questionnaire and students' ratings, the common characteristics of effective lecturers 

seem to be : good communication skills, careful preparation and logical organisation, 

clear and lucid explanation, enthusiastic about teaching, and interesting style of 

presentation.

2.1.3 Reliability and Validity of Students' Evaluation

As far as possible, all the student response sheets received were processed to get 

the results. Generally speaking, very few of response sheets were spoiled or blank, but 

occasionally certain dubious response sheets, on which students had circled, for 

example, the same response for all 14 items, were deleted at the processing stage. 

Eventually a total of 3013 student response sheets was processed, with twelve lecturers 

involved.

From the information presented in TABLE 2-5 ( Page 27 ), the different blocks of 

lecture courses can be arranged in a rank order by using the "measures of agreement" for 

each item, going from positive values through zero to negative values. The rank orders 

are in turn used to calculate the Spearman rank order correlation coefficient, rQ, and the 

degree of inter-correlation between each item in the response sheet can thus be estimated. 

The results are shown in TABLE 2-6, where significant results are shown by shading.
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A glance at this table clearly illustrates that the block of six statements which refer 

to Lecturer Characteristics ( i.e., the statements 9, 10,11, 12, 13 and 14) are all strongly 

related to each other, and to both statements 1 and 2. There are strong negative 

correlations between the above statements and statement 8, referring to the overall rating 

for the course. This negative correlation is due to the reverse polarity in statement, where 

a rating of T  means "excellent" and a rating of '5' means "poor".

The highest single correlations are between statement 2 ("  The course material 

was well prepared and carefully explained") and statement 11 ("  The lecturer gave clear, 

lucid explanations" ). There are also very high correlations between both of these 

statements and statement 9 (" The lecturer was enthusiastic about teaching the course"), 

statement 10 ("  The lecturer’s style of presentation held my interest" ) and statement 13 ( 

" I would go to this lecturer for help in the future").

Reliability refers to the repeatability of an experimental result or the consistency of 

a measuring instrument, while validity refers to whether an observation or procedure is 

sound or genuine ( Elmes et al., 44 ). Marsh ( 8 ) also pointed ou t:

" The reliability o f student ratings is commonly determined from the results of 

item analysis ( i.e., correlations among responses to different items designed to measure 

the same component of effective teaching ) and from studies o f inter-rater agreement (

i.e., agreement among ratings by different students in the same class ) ".

Four lecture courses were randomly selected and arranged so that student ratings 

were carried out by both the morning session group and the afternoon session group. ( 

Same lecture course to a large class has to be divided into two teaching groups, taught by 

the same lecturer.) This provided a useful consistency check on the data. For example, 

TABLE 2-7 shows the results of one data consistency check which was carried out on the
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data for the Lecturer A. The remaikable consistency of students' evaluation of lecturing 

in this study has been verified by such a repeated data consistency check ( See Appendix 

5, Page 330 for more examples).

TABLE 2 - 7 .  An Example of Consistency Data Check

OATt . 1  18 - 10 - 88 I covmc A / A 252 oats .  18 - 10 - 88 c o u n t A / A [ED
(Morning group) (Afternoon group)

1 « s 4 s TOTAL

ITEM 1 2 11 47 33 5 98

TOM S 2 7 16 46 29 100

TOM 1 2 9 28 43 18 100

TOM 4 3 8 34 34 16 95

TOM S 3 6 15 35 41 100

n a  • 38 25 18 8 9 98

TOM 7 4 6 78 7 4 99

TOM • 15 31 39 12 1 98

TOM • 4 4 20 49 23 100

TOM M 2 8 23 41 24 98

TOM It 3 8 14 40 34 99

TOM n 3 5 34 33 19 94

TOM tS 4 5 19 40 31 99

TOM M 1 1 19 47 31 99

1 S s 4 s TOTAL

ITEM t 1 15 44 35 4 99

ITEM 1 2 6 30 38 24 100

rTEM J 2 17 29 31 21 100

IT O 4 2 10 37 37 10 96

r rs4  s 3 5 19 47 25 99

rrai • 38 27 15 12 7 99

ITB4 7 5 7 78 5 5 100

rra< • 12 24 53 9 1 99

rrai • 2 7 33 42 16 100

ITEM w 6 12 29 38 15 100

TOM 11 2 7 27 40 24 100

TOM IS 1 6 34 42 13 96

ITEM IS 1 5 29 41 24 100

TOM 14 1 3 30 44 22 100

What is even more, the observed correlations between, for example, statement 2 

and statement 11 are highly consistent across different lecture courses in the Chemistry 

Department, and they lie remarkably within the range of .90 to 1.00 ( MacGuire, 

43 ).

With regard to the validity of students' evaluation, Marsh has argued as well:
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" Student ratings, which constitute one measure o f teaching effectiveness, are 

difficult to validate because there is no single criterion o f effective teaching.... The most 

widely accepted criterion o f effective teaching is student learning, but other criteria 

include changes in student behaviours, instructor self evaluation, (and) the evaluation o f 

peers and I or administrators who actually attend class sessions."

Based upon the well developed SEEQ document ( Marsh, 9 ) and student

ratings forms obtained from other sources ( Appendix 6, Page 3 3 2 ), with minor 

modifications and additions, all the statements appearing on the STUDENT 

EVALUATION OF TEACHING could have content validity. Besides, the input from 

suggestions of staff and responses of students added on to the validity.

2.1.4 Written-in Comments from Student Ratings

Statement 6 on the student response sheet was : " The course assumed 

knowledge which I did not possess 1 2 3 4 5

To check on the nature and extent of this assumed knowledge, a blank space was left at 

the bottom of response sheet for students to complete as necessary. But during the data 

processing, it was found that a lot of students were using this space to make occasional 

comments about the lecture course or the lecturer.

Since these gratuitous comments were un-invited and found very helpful in 

highlighting some particular features of the course or some characteristics of the lecturers, 

all written-in comments were recorded verbatim in a file. In general, it was interesting to 

find that the overall ratings awarded to a lecturer were clearly related to the number of 

students who felt the need to write comments, and so the lowest rating ones ( A, E, F and 

G ) received the greatest number of written-in comments.
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A total of 307 different statements of written-in comments was collected from the 

twelve lecturers involved in this lecture course ( Appendix 7, Page336), and after 

analysis they can be classified into one of these following categories :

Lecturer characteristics

Lecture course

I. Attitude: showing interest in or enthusiasm

about lecture.

2. Stimulation: challenging, boring, or stimulating

interest to learning.

3. Personality: warmth, understanding, amiable,

approachable, or humorous.

4. Board writing: clear, lucid, easy to take notes.

5. Voice: loud enough to be heard, clear and

fluent speech.

6. Pace: speech rate, waiting time or material

amount in a lecture.

7. Improvement: specific suggestions.

8. Lecturer overall: good, poor, effective or

ineffective.

9. Others: noncodable responses.

10. Content: understanding, useful or sufficient

II. Materials: handouts, references or A.V aids.

12. Structure: objectives, lecture organisation,

or clarity of explaining.

13. Previous knowledge: assumed too much or

waste of time on unnecessary points.

14. Overall course: enjoyment, challenging, good,

or boring.
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15. Others: statements not codable.

TABLE 2-8 shows the frequency distribution of students' written comments 

classified by the above fifteen categories. The following results have been observed :

1. Nearly three quarters of all comments were negative ( 235 out of 307, i.e., 

76.6%). Three of every four comments was about a characteristic of the 

lecturer, whereas only one of every four was about a characteristic of the 

course.

2. Of the 221 comments about the lecturers, nearly one third were about the 

lecturer's audibility of voice or blackboard writing quality. The second most 

commonly stated characteristic was lecturing pace, followed by three 

characteristics reflecting the lecturer's personality and relationship with 

students ( i.e., enthusiasm, approachableness and sense of humour).

3. About one third of the student comments about the course related to student 

learning of the subject content. Students complained that too much assumed 

prior knowledge was put into the thermodynamics and macromolecules 

blocks of lectures, and they also expressed strong negative comments on too 

many chemical equations in inorganic chemistry I block and enormous 

mathematical equations in chemical kinetics and environmental chemistry.

4. Nearly one quarter of the comments were concerning the use of audio-visual 

aids in lectures. Most of students favoured its use but they pointed out the 

time left for recording the presented materials was far too short

5. The lecturer's ability to communicate clearly in class was also frequently 

mentioned in the written-in comments.

35



TABLE 2 - 8. Frequency (f) Distribution of Student Written-in Comments 

by 15 Categories

1

Written-in comments

positive positive+negative negative total

f f f f %

C ateg o ry 1 2 3 1 2 3 1 2 3

Lecturer
characteristics

1. Attitude 2 0 0 1 2 0 3 5 13 26 8

2. Stimulation 2 0 0 1 1 0 2 3 8 17 6

3. Personality 3 1 0 0 1 1 2 4 12 24 8

4. Board writing 2 2 1 1 0 2 4 7 27 46 15

5. Voice 3 2 2 0 1 1 2 5 14 30 10

6. Pace 1 1 0 1 0 1 4 7 16 31 10

7. Improvement 0 0 0 2 2 4 2 3 8 21 7

8. Lecture overall 3 2 1 0 1 1 1 3 7 19 6

9. Others 0 1 1 0 0 0 1 1 3 7 2

Total 16 9 5 6 8 10 21 38 108 221 72

Lecture Course

10. Content 0 0 0 1 0 0 5 7 13 26 8

11. Materials 1 1 0 0 1 1 2 2 11 19 6

12. Structure 1 1 0 1 0 1 0 2 3 9 3

13. Previous
knowledge

14. Overall course

0

1

0

1

0

0

0

1

1

1

1

1

2

1

3

1

7

8

14

15

5

5

15. Others 0 0 0 0 1 1 0 0 1 3 1

Total 3 3 0 3 4 5 10 15 43 86 28
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Taken from different blocks of this lecture course, the following selection of 

students' written-in comments highlighted some of the most frequently stated 

characteristics which called for special attention :

" The lecturer is too quietly spoken and speaks to the blackboard"

" It would be better if the OHP's were photocopied and given out. We have thus 

time to listen and not write blindly."

" The course was boring and did not hold my interest."

" The course was potentially very interesting, but too much was crammed into 

too short a space."

" It would be extremely helpful if a summary sheet of the reactions!mechanisms 

was provided at the end of the course."

" Lectures were far too fast. By the time you wrote down what was on the 

board, the lecturer was explaining something 6 lines ahead but not writing 

down his explanations, so you missed it. This happened all the time."

" Giving lectures in the form of a handout is totally useless!"

" It would be better if the lecturer wrote bigger and not so squashed up."

" Lecturer is sometimes hard to hear due to mumbling. Lecturer should not use 

blue chalk in diagrams - it is not an easy colour to see!!"

" Not enough time was given to copy down OHP or slides, which made it 

impossible to listen at the same time."

" I  found the standard of this lecturing was quite shocking. Not enough was 

written on the board and too much was just spoken."

Considered as a whole, most of the students' written-in comments generally pin­

pointed the specific lecturing behaviours which had caused them problems in following 

the taught material, such as illegible writing, overcrowded OHP slides, messy blackboard 

work and inaudible speech. The students seemed to know what went wrong and

37



suggested what should be done to improve matters.

2J2 An Account of Findings from Participant Observation

The number of occurrences of each behaviour category in a particular lecture was 

determined for the individual lecturer by using Observation Schedule of Lecturing ( 

Appendix 3, Page 326 )• Every lecturer had two lectures investigated, and so he had 

two data sheets, each one being a frequency distribution of nine categories. The data 

were coded continuously after each five seconds, and the corresponding proportion of 

time lecturers were involved in each of the teaching behaviours respectively was also 

recorded.

Since this exploratory study was aimed at understanding which lecturing 

behaviours lead to different student ratings, the observation data were again clustered into 

three groups: Group I for effective lecturers, Group II for average lecturers, and Group 

in  for ineffective lecturers. TABLE 2-9 presents the frequency distribution of lecturing 

behaviours for three different groups of lecturers.

As can be seen from the results in this table, of all the coded frequency counts, 

71% to 80% pertain to the information-giving and blackboard writing categories. In most 

cases, the lecturer used the blackboard or material aids during presentation or explanation 

of subject matter (31% to 37%). The lecturers seldom gave students opportunity to ask 

questions ( student participation was the least observed behaviour), the percentage of 

interactions that allowed students to express their personal ideas, feelings, or opinions 

related to chemistry subject was negligible. In general, the lecturers involved were more 

concerned with factual content while they were lecturing. Not surprisingly, information- 

giving by talking and writing on the blackboard are the most frequently occurring
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TABLE 2 - 9. Mean Frequency and Percentage of Lecturing

Behaviours of Three Different Groups of Lecturers

Mean Frequency and Percentage of occurrence

Category Group 1 

( Effective)

Group II 

( Average)

Group III 

( Ineffective)

Personality 18 ( 3.0) 15 ( 2.5) 8 (  1.3)

Information - giving 240 (40.0) 246 (41.0) 258 (43.0)

Blackboard writing 185 (30.8) 215 (35.8) 221 (36.8)

Cues for note-taking 24 ( 4.0) 22 ( 3.7) 13 ( 2.2)

Illustrations 23 ( 3.8) 18 { 3.0) 12 ( 2.0)

Audio-Visual use 19 ( 3.2) 23 ( 3.8) 36 ( 6.0)

Structuring 14 ( 2.3) 11 ( 1.8) 4 ( 0.7)

Waiting or Pauses 65 (10.8) 56 ( 9.3) 41 ( 6.8)

Student participation 12 ( 2.0) 9 (  1-5) 5 ( 0.8)

Total Frequency 

and Percentage
600(100) 600(100) 600 (100)

*** The Figures in the parenthesis are percentages of occurrence.
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behaviours in the lectures, and the frequency percentages are 41.3 % and 34 % 

respectively.

Because lecturing ( or talking) and blackboard writing were used for such a large 

percentage of the time, the differences in other behaviours seemed to be more important 

in understanding why students rated the lecturers differently. Further comparisons 

between the afore-mentioned behaviours and the other more frequently occurring 

behaviours were made in order to discover any differences in the behaviour patterns for 

three different groups of lecturers.

Between Group I and Group III lecturers, it became obvious that the key 

differences seemed to be located in the following categories : personality, cues, waiting 

or pause, structuring, illustrations and lecturer-student interactions.

As can be seen, for Group III lecturers, teacher-initiated questions to ask for 

students' responses or responses to students' ideas were extremely rare. While in 

contrast, a total of 12 out of 26 times of student participation category frequency counts 

was noted among the Group I lecturers. It was also found that actually even those 5 

frequency counts were the students' interruptions or complaints due to the inaudible 

speech or illegible writing.

Category 5 ( structuring ) was a major area which differentiated Group I lecturers 

from Group III ones. The lecturers who spent a higher proportion of time in structuring 

behaviours, such as explanation of course objectives, reviewing, summarising, and 

arranging blackboard work by heading or subheading tended to be rated higher by 

students.

Concerning the personality category, the Group I lecturers seemed to have more
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of the following behaviours: telling jokes, smiling or laughing during lectures, having 

sense of humour, and being approachable to students. On the contrary, such behaviours 

seldom occurred among the Group in  lecturers.

Concerning the waiting time, Group I lecturers not only paused more frequently 

but also for longer intervals for students to record the necessary information when the 

materials were presented by using audio-visual aids. Another point worthy of notice is 

that Group IH lecturers seemed to use fewer illustrations and instructional cues than 

Group I lecturers. Could it have been that students were feeling less interested and not 

aware of which were the essential points to take down in their notes?

2.3 A Comparison Between Students1 Ratings 

and Participant Observation Data

The results from students' evaluation of lecturing indicated Group I lecturers were 

rated as "effective lecturers" because they might have good communication skills so that 

their presentation style were more interesting. They were perceived to be enthusiastic 

about teaching, besides, they tended to give clear and lucid explanations by using 

illustrations and logical organisation.

The additional findings from students' written-in comments largely pointed out 

the specific difficulties or problems encountered in a particular lecturer's course. Most of 

the comments were negative and centered around Group III lecturers. The 

communication skills were the most frequently stated comments, followed by lecturing 

pace and personality characteristics.

From another point of view, the analysis of participant observation data showed
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that Group I and Group ID lecturers differed in certain lecturing behaviours quantitatively 

and qualitatively. The frequency counts in personality, illustrations, cues, structuring, 

waiting time and student participation were apparently different

Combined all together, those three different sets of findings have in common the 

following factors : (i) personality characteristics, (ii) communication skills, (iii) style of 

lecture presentation and (iv) lecturing pace.

It is interesting to find that students paid great attention to the lecturers' basic 

communication skills, especially the audibility of voice and the quality of writing, 

probably due to their perceived necessity to take essential notes. But it is quite natural 

for them to reflect such complaints, because the students visually or aurally receive 

lecture information and this in turn depends heavily upon the visibility and clarity of the 

signals.

It was also demonstrated in students' comments that they were so influenced by 

the lecturers that three quarters of those written-in comments in fact focused on their 

personality characteristics, which included enthusiasm about teaching, interesting 

presentation style and clear explanation. Indeed in most of the lectures of Group I 

lecturers, more laughter and a happy atmosphere were observed; on the contrary, 

doodling, restlessness or talking among students were relatively frequently observed in 

the lectures of Group III ones.

As MacGuire admitted in his conclusions about students’ rating of lectures ( 43 ): 

" I  cannot claim to have proved that students' perceptions of a lecturer's performance are 

accurate, because the term 'accurate' is itself debatable." But at least, the students were 

in general able to detect the basic problems in seeing the blackboard writing and hearing 

the spoken words. And when the lecturers were in a rush or didn't wait long enough so 

that students were left behind or got lost, their perceptions were more or less judged to be
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correct from the participant observation findings of the researcher.

2.4 The Results from Analysing Students' Notes

2.4.1 The Results of Quantitative Analysis

The total number of lecture notes collected from fifteen students were 360 sets, 

and by using the "Analysis Schedule of Student Notes" ( Appendix 8, Page347)> they 

were examined in terms of four indices for the content of notes:

(a) The total number of words : the total number of words, symbols, 

abbreviations, and illustrations pertaining to the information presented by the 

lecturer.

(b) The total number of informarion units : the total number of information units 

contained in a student's notes. The information unit is defined by using 

Anderson's ( 45 ) propositional definition of an information unit as 

equalling the smallest unit of knowledge that can stand as a separate 

assertion.

(c) The completeness percentage : the total number of information units taken 

down in a student's notes, divided by the total number of all possible 

information units conveyed in the lecture, multiplied by one hundred.

(d) The efficiency index : the number of information units, divided by the total 

number of writings ( i.e., words, abbreviations, symbols, and illustrations ) 

found in the notes ( Howe, 46 ).

TABLE 2-10 shows the total number of words recorded by fifteen students 

across twelve different blocks of lectures. Overall, subjects copied down an average of 

538 words with a range from 214 to 1154 words. Relatively speaking, note-taking was
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rather complete when compared with the lecturers' blackboard writings. The students 

apparendy used very few words to elaborate upon those critical points, or in other words, 

they seemed to copy down blindly what was put on the board.

In Lecturer A and Lecturer F, the total number of words taken down by students 

were noticeably higher than others ( obviously also due to the enormous blackboard 

works from the lecturers ). On the contrary, the students recorded relatively fewer words 

in Lecturer G and Lecturer J ( both lecturers correspondingly didn’t put very much on the 

blackboard).

All the results of quantitative analysis of students' lecture notes are shown in 

TABLE 2-11. During the fifty minute lecture, students recorded an average of 65 

information units or 50.5% of the 131 information units presented. In other words, 

students missed almost half of all the information that had been conveyed by lecturers 

concerned. At least for lecturer G and lecturer L in this present study, it is suggested if 

the lecturers consider it important for students to take down some information, it is 

insufficient to discuss this knowledge without the enough support of blackboard signals.

With respect to the efficiency of note-taking, the average efficiency index ( 

number of information units divided by the total number of words recorded) was 0.132 

which indicates that there were, on the average, only eight words recorded in notes for 

each information unit contained in notes. On the average, students wrote down only 4 to 

15 words per minute during the fifty minute lecture. This indicated that students recorded 

incomplete notes, and most of them almost completely neglected the verbal signals from 

lecturers.

2.4.1.1 An Account of Note-taking Types Identified
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The analysis from the above tables allows us to identify four types of note-taking 

displayed by the students. Among those four types, three actually have much to do with 

the approximate copying of blackboard writing and the printed materials on the 

transparency ( See Appendix 9, Page 3 4 8 , examples of different types of notes ).

In the first type, BS - ( Blackboard Signal Minus ), the students have been 

listening to the lecturer, taking down the materials on the board, then sometimes they are 

distracted so when they return to the message some time later, they might either miss out 

some points or have no idea at all of what has been said and written.

In the second type, BSO ( Blackboard Signal Only ), the students only pay 

attention to what appears on the board or transparency, the words are taken down 

verbatim without further processing. This type of note-taking results in an exact copy of 

the blackboard writing from the lecturer. The percentage of the students using this note- 

taking type was very high.

In the third type, BO + ( Blackboard Signal Plus ), in addition to the materials 

written on the board or transparency, the words from the lecturers are selected or 

translated into certain meaningful forms, and get into working memory, but are not 

processed much further. The student listens to the lecturer, in the sense of decoding the 

uttered speech into words, but probably cannot make sense of what they were about.

The fourth type, EL ( Elaboration ), here the term of "elaboration" means any 

strategies that a student uses to construct meanings for the new notions, such as adding 

extra examples, or interpreting in his own words. It is by elaboration that students are 

able to build up a meaning for any written statement, in other words, the students have 

paraphrased and constructed their own notes and summaries, some of the students even 

have utilised the technique of networking. The students in this type hear or see the words
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and check out what they are, and then try to make sense of them. This involves a deeper 

processing where the acts of linking, explaining and evaluating are carried out

2.4.1.2 Note-taking and Exam Performance

TABLE 2-12 summarises the effects of students' note-taking types on academic 

performance. In most cases, note completeness ( judged by total number of words and 

of information units ) showed a noticeably better exam performances, with the increasing 

order : BS- ( Board Signal Minus), BSO ( Board Signal Only ) and BS+ ( Board Signal 

Plus ). The only one student belonging to EL ( Elaboration ) had an impressively good 

performance. These findings were consistent with those of Howe ( 47 ) and Kiewra 

( 48 ), i.e., the quantity of note-taking was correlated with achievement in a subsequent 

exam.

TABLE 2-12. Mean performance scores for the four different note-taking 
groups on class exams and final degree exam.

Exam 

N.T T y p e ^ ^
1st class exam 2nd class exam Degree exam

BS- (4) 29.3 32.0 2 failed, 2 passed

BSO (4) 43.0 49.7 1 exempted,3 passed

BS+ (6) 56.8 65.5 3exempted,3 passed

EL (1) 75.0 79.0 exempted

*** (1)N .T . Type — Note-taking type.

(2) Exemption — In this University, students who perform well in the two c lass 
exams are excused from the final degree exam.
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2.4.2 The Results of Qualitative Analysis

Since both a qualitative as well as quantitative analysis of the notes taken by 

students is particularly important for advancing an understanding of note-taking 

behaviour, this section has focused on such analysis to uncover the actual format and 

content of students' notes.

2.4.2.1 Characteristics of Students' Notes

As detected in the previous section, the results from quantitative analysis showed 

that most students copied down only what was written on the board. This was further 

confirmed by analysing the format and content of students' notes. To take for example; 

Lecturer B and Lecturer D wrote the relevant subject materials in capital letters all the way 

through, and it was found that six out of fifteen students also recorded board signals in 

exactly the same CAPITAL format. Sometimes the lecturers stressed certain specific 

points which were just asides and they clearly asked students not to take them down, but 

it was found frequently that most students still took them down.

Comparisons were made between the notes taken by BS- group, BSO group and 

BS+ group to detect what was written down and what was neglected. It seemed that 

there is a list of priorities of what students choose to record, or even omit. Although it 

might vary from person to person and from lecturer to lecturer, the following list is of 

practical use to understand the general pattern of note-taking differences between different 

students:

most often recorded Equations, diagrams

Reasons for steps between mathematical equations 

when doing calculations
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Meaning of new technical terms or symbols 

Overall sequence of logical arguments

, r Examples of applications or new discoveries

least recorded Demonstrations

It was interesting to identify those information units that BS- group students 

failed to write down. Firstly, the blackboard signals which lecturers wrote before the 

lecture started were more likely to be neglected. Secondly, when there was a series of 

similar illustrative examples presented, those students tended to select only part of them. 

Thirdly, the materials written on a side board to elaborate a specific point being developed 

on the central board were also likely to be ignored. And finally most materials which the 

lecturers suggested to omit or required not to copy down generally didn't appear in their 

notes.

2.4.2.2 The Commonest Methods of Elaboration

Anderson and Reder ( 49 ) have proposed the differences in the number and 

types of elaboration stored in memory will result in the differences in memory encoding. 

Research evidence has shown elaboration is particularly effective when it is directed 

toward understanding the potential relevance of the information presented ( Stein and 

Bransford, 50 ). The students' lecture notes were analysed to understand the

commonest methods of elaboration that they used when taking notes.

There were altogether twenty ways of elaboration, which can be further clustered 

into eight categories:

I. Abbreviations (1) General shorthand: e.g., 4 for "for" and U for

"you", etc.
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n . Emphasising marks

ID. Logical structuring

IV. Summarising

V. Paraphrasing

VI. Supplements

VH. Mnemonics 

VIII. Rearrangement

(2) Technical terms: rxn for "reaction", eqn for

"equation", etc.

(3) Symbols: 1°, 2° and 3° for "primary, secondary

and tertiary" separately.

(4) Self generation: V for "very",_c for "with".

(1) Symbols: ? for "I don't understand".

* or star to highlight importance, 

circle or < > to pinpoint information.

(2) Underlings: using single line or double lines to

stress importance.

(3) Capitalising or special font: "ENTROPY" or

"molecularity and reaction order".

(4) Signalling words: "Important!" or "Exam

related".

(5) Signalling colors: Using different colors to high­

light important parts.

(1) Quantifiers: using enumerators and symbols

which ordered subordinate with 

superordinate information.

(2) Logical connectives: so, therefore, etc.

(3) Symbols: =>,etc.

(1) Shorter sentence with the same meaning.

(2) Interpretation in one's own words.

(1) Adding on lecturer's comments.

(2) References from textbook.

(1) Rearranging important formulae and putting
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them in separate sheets.

(2) Rewriting the notes.

In general, few students seemed to elaborate on the lecture material. Each of them 

might sometimes use some sort of elaboration, but in fact the only "EL type" student was 

found to use paraphrasing, summarising and logical structuring more frequently. Three 

out of six "BS+ type" students tended to use more abbreviations, emphasising marks, 

supplements and rearrangements. "BSO type" and "BS- type" students sometimes used 

emphasising marks, abbreviations, or supplements but were seldom found to paraphrase 

or summarise the lecture materials.

It was also noticed that students tended to omit most of the definite article "the", 

which they might think were redundant and could be neglected.

2.4.2.3 The Inaccuracies in Students' Notes

The results from thorough examination of students' lecture notes identified a few 

inaccuracies which will be described more in detail. At first the quantitative determination 

of the frequency of inaccuracies in the students' notes is tabulated in TABLE 2-13. On 

average each student had 5.5 inaccuracies in two sets of lecture notes, or 2.8 inaccuracies 

in each set of lecture note.

It has been found that students made relatively more mistakes in the lecture blocks 

of Lecturer A, Lecturer C, Lecturer F, Lecturer H and Lecturer K. The reasons why 

students had such high frequency of inaccuracies in those lectures were further studied. 

Lecture A, Lecture C and Lecture F had considerably high proportions of mathematical 

expressions, and most students made mistakes in copying the figures, especially in
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Lecture C due to the size of blackboard writing.

Lecturer F put most of the materials on transparencies, but because too many 

words were crammed into a single sheet, students could not see very clearly and so more 

inaccuracies occurred. In Lecture H and Lecture K, there were occasions where the 

lecturers dictated and students were requested to take down the stated paragraph. It could 

be that students were just unable to cope with this so that a lot of errors were made.

It was also found that students had fewer inaccuracies in Group I lecturers’ 

blocks than that in Group III lecturers' blocks. On average, EL type and BS+ type 

students made fewer errors than BSO type and BS- type students.

Qualitatively, the closer inspection of the sorts of inaccuracies that occurred in 

students' notes was even more convincing. There are several kinds of inaccuracies found 

in students' notes:

(1) Misspelling or wrong writing of chemical compounds or terminology, such 

as NaSQ4 Rvberg equation, isotopic for "isotropic", etc.

(2) Figures or characters were wrongly taken down.

(3) Bond valency, charge, electron dots or the direction of curly arrows were 

very commonly detected as inaccuracies.

(4) Wrong logical conclusions were drawn after several facts or statements were 

presented.

(5) Others which are not codable.

It was found that students were more likely to have inaccuracies when they were 

recording the following information : diagrams, numerical figures, chemical equations 

and any corrections or latter additions that the lecturer made. Sometimes the inaccuracies 

in fact were just the exact copy of the same mistakes made by the lecturers themselves or
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due to the illegible writing.

2.4.3 The Consistency of Students' Note-taking Behaviours

In this present study, students' lecture notes taken down over a period of three 

terms ( about eight months) were examined quantitatively in terms of the total number of 

words and total number of information units to assess the long term behaviour of note- 

taking across a series of different lecture courses. Since later on it was found the 

quantitative assessment was naively direct and might not be accurate enough, the 

qualitative assessment of content was also taken into consideration.

The data was analysed, simplified and presented in TABLE 2-14 by categorising 

each set of students' notes into one of the four different note-taking types identified in 

Section 2-4-1-1, viz., BSO, BS-, BS+ and EL. An inspection of this table showed 

that the note-taking style which a student utilised in a particular block of lectures, in most 

cases, remained basically the same as that in other blocks. This pattern seemed to 

suggest that students' note-taking behaviour was consistent across the different lecture 

series over the eight month period.

It was interesting to find that most students tended to take notes verbatim in 

Lecture A and Lecture F, and in fact it was observed that both lecturers relied heavily 

upon either writing on the blackboard or transparencies and required students to record 

them. On the contrary, most students recorded much less in Lecture G where the 

particular lecturer rambled around and didn't write enough tidy materials on the 

blackboard. But in general, the note-taking behaviour was quite consistent over the 

extended period.
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2.4.4 Sex Differences and Note-taking Behaviour

One of the purposes of this present study was to explore the effect of such 

individual difference as sex on the note-taking behaviour and performance. The 

comparisons of note-taking completeness and exam performance between females and 

males was described in TABLE 2-15. As shown clearly in this table, in general females 

were more complete notetakers than males in respect of both the average of total number 

of words recorded (673 vs. 459 ) and the average of total number of information units ( 

76 vs. 58 ) respectively. But regarding the exam performances, females didn't score 

higher than males either in two class exams or final degree exam. The first result was 

consistent with most of studies in note-taking research, viz., women take more notes than 

men ( Fisher and Harris, 51 ). As for the second finding, it conflicted with their

result but supported Kiewra's ( 41 ).

TABLE 2-15. Comparison of various performances between sex differences

V  Perform ance 

S ex

M ean

of

Total w ords

M ean

of

Total I.U.

Exam perform ance 

1st 2nd degree 

class exam class exam exam

Fem ale (7) 

Male (8)

67 3

45 9

76

58

2 E
3 7 .5 8  4 4 .1 4  { 1 F 

4 P

3 E
4 9 .8 8  5 5 .0 0  { 1 F

4 P

I.U. —  Information Units E —  Exempted 

P  _  Failed p  —  P assed

And the figures in the p a re n th e se s  are the num ber of studen ts
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2.5 Effects of Lecturing Styles on Students' Note-taking Types

Both the quantitative and qualitative analyses of the students' notes demonstrated 

that the majority of students mainly recorded blackboard information only, even the BS+ 

( Blackboard Signal Plus ) type students were just trying to add on some limited verbal 

signals from the lecturers without deeper processing of the taught materials.

On some occasions where the lecturers didn't write a great deal on the board and 

their lecturing styles were rated highly, the students tended more likely to record more 

verbal lecture information ( eg., in Lecture B and Lecture I ). But in contrast, on other 

occasions where the blackboard writing was not used enough or the lecturers dictated too 

much, students seemed to have difficulty in taking more complete notes ( eg., in Lecture 

G and Lecture K ).

But it seems odd that most students had quite consistent note-taking behaviours 

across the whole lecture course. Could it be that in the physical sciences ( like chemistry 

) where the information concerns mainly accuracy, there is little room for elaboration ( 

i.e., amplification or interpretation ) and so verbatim copying prevails. Or could it be 

some other factors underlying such an apparently simple mechanism still remain hidden 

and unexplored?

2.6 Summary of the Results

The main purpose of this exploratory study was to investigate both the lecturers' 

teaching behaviours and students’ note-taking behaviours in naturally occurring settings, 

such that the differences between the more effective lecturers and less effective lecturers
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and their effects upon students’ note-taking could be uncovered.

Results from both students' ratings and the researcher's participant observation 

showed that:

(1) There are three kinds of lecturers, or lecturing styles identified in this lecture 

course : Group I as the "more effective lecturers", Group II as the "average 

lecturers" and Group III as the "less effective lecturers".

(2) The lecturers were rated higher as "effective", who communicate well by 

speaking clearly, loud enough and coherently; by writing big enough, 

legibly and in an orderly fashion.

(3) Students paid great attention to a lecturer's enthusiasm and personality 

characteristics. Their ratings had great to do with those factors.

(4) The waiting time seemed to play a very important role in students' note-taking 

performances, especially when the lecture materials were presented in slides 

or transparencies.

(5) Considered as a whole, the students seemed to be satisfied with the majority 

of the lecturers in the Chemistry Department.

In respect of the effects of lecturing styles upon students' note-taking 

performances, the overall findings can be summarised as follows :

(1) Quantitatively, on average students recorded about 90% of the blackboard 

information in terms of both total number of words and total number of 

information units. But students only recorded less than 50% of the total 

amount of information conveyed in a lecture.

(2) Particularly in Lecture E, Lecture G and Lecture L, the lecturers should be 

reminded to put more information which they think is important on the board 

so that most students wouldn’t miss it.

(3) It was apparently probable that terse note-taking is disfunctional, the students
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who took more complete notes benefited more in exam performance.

(4) Efficiency index used in this present study was perhaps not a logical index of 

note-taking effectiveness since most notes were almost exact copies of 

blackboard work that the differences in efficiency indices were negligible.

(5) The inaccuracies in students' notes were identified and the occasions on 

which students were most likely to make mistakes were when : copying 

diagrams, numerical figures, equations, items on the OHP's or slides and any 

later corrections or additions.

(6) Not all the lecture signals were recorded by students. Items which

tended to be neglected were roughly in the following order : demonstrations, 

examples of applications or new discoveries, overall sequence of logical 

arguments, meaning of new technical terms or symbols, reasons for steps 

between equations, and diagrams.

(7) Four note-taking styles were used by the students involved in this study, but 

in most cases lecture information was almost recorded without any 

enrichment by later processing.

(8) The note-taking behaviours of most students demonstrated a high consistency 

across the majority of lectures over an extended period of eight months.

(9) Female students took more complete notes than their male classmates, but 

they didn't have higher academic performance either in two class exams or 

in the final degree exam.

In summary, note-taking behaviour has been falsely described by many 

researchers as an encoding function in which the lecture material has been digested or 

elaborated and notes are assumed to be the processed product. But thorough analysis of 

subjects' lecture notes in this exploratory study revealed little evidence for a deeper 

processing of the nominal stimulus. As Kiewra et al. suggested ( 52 ) the processes

of note-taking should be divided into the distinct processes of note-copying and note- 

encoding. Such variations in note-taking behaviours could only be confirmed through
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the qualitative analysis of students' notes.

2.7 Implications for the Second Phase of This Study

Although some aspects of the findings were consistent with a limited version of 

the quantitative study, the qualitative analysis allowed us to acquire deeper understanding 

in the effects of lecturers upon students' note-taking behaviours and academic 

performance. If research in note-taking is to be of any practical utility and theoretical 

validity, the quantity and quality of lecture notes associated with different learners and 

various lecturers under naturally occurring conditions must be examined to explore the 

characteristics of these learners and lecturers and how the information is transmitted and 

processed.

Further research is needed to determine what effective note-taking students use to 

help them structure the lecture material better and identify the central concepts. "This may 

be attributed to differences in situational, organismic, or criterion variables associated 

with particular lectures. In other words, such variables as lecturer's rate, presentation 

styles and content; the students' personality characteristics and ability; and test mode 

expectancies are just a few variables which may have an important influence on note- 

taking and subsequent performance" ( See Kiewra, 53 for a complete review ). 

The results from this present study also suggested that note-taking from lecture under 

certain conditions was in fact dependent upon the lecturing styles.

To sum up, in the second phase of this study, a more complete framework for 

lecturing and note-taking research was designed to investigate the note-taking behaviours 

and performances of a particular type of learners with different learning capacities in 

various lectures. The research design for the second phase study is shown in the 

following diagram:
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CHAPTER THREE

A Cognitively Oriented Fram ework of 

Lecturing and Note-taking

3.1 An Outline of the Approach Adopted in Further Investigation

From the exploratory study it was found that, on average a lecturer delivered 

about 5000 spoken words in a session of fifty minutes ( TABLE 2-10, Page 44 ), but 

students recorded less than one fifth of these. What was the underlying mechanism that 

determined how the selection would be made? What was going on in a student's mind to 

separate the recorded portion from that which he omitted? A more detailed review of 

literature was conducted to see how these note-taking effects were explained theoretically.

According to Pepper and Mayer ( 54 ) the specific theories which have been 

developed to explain the effects of note-taking can broadly be classified as either 

quantitative or qualitative theories. Quantitative theories propose that note-taking mainly 

affects how much information is recalled, but qualitative theories instead argue that note- 

taking increases recall by affecting the nature of processing.

Einstein et al. ( 40 ) carried out two experiments to examine the encoding 

function of note-taking and processing differences among students in lecture situations. 

They concluded that both quantitative theory and qualitative theory are necessary for 

interpreting the entire pattern of their experimental results. The qualitative theory appears 

useful for explaining which ideas will be attended to, and recorded in the notes, but the 

restricted version of the quantitative theory may explain why the propositions noted are 

well recalled later.
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After a thorough review of the literature on note-taking, Kiewra ( 37 ) was 

critical in that most researchers in this area have been largely preoccupied with dividing 

note-taking into its process and product functions, and with comparing the relative 

advantages of each, so that we still hardly understand the cognitively oriented 

characteristics of effective note-takers. He suggested the information-processing ability 

is related to note-taking outcomes, and so the information-processing ability is a more 

useful research variable to be addressed.

This line of research interest has also been advocated elsewhere, for example, 

Mayer ( 55 ) summarised in his book that researchers have generally found cognitively 

oriented variables, such as prior knowledge, memory capacity limitations, employment of 

memory strategies, and metacognition have distinguished experts and novices operating 

in the particular academic areas.

But unfortunately, in most of the cognitively oriented research on note-taking, the 

nature of cognitive processes apparently associated with note-taking has not been 

considered. Little has been done to find how the cognitively oriented stimuli influence 

the perceptions, the attentional mechanisms, the active processing in students' memory 

systems, and thus their processed products.

Hartley and Davies ( 25 ) argued that most studies in note-taking utilise only

one situation - so that any variability in note-taking due to differences between lecture 

topics, lecturers and other factors has been ignored. It is not only neglect but a serious 

methodological defect if the effects of the lecturing situation upon note-taking are not 

explored simultaneously. The cognitively oriented stimuli are perhaps the most pertinent 

set of variables, and the research could not be complete without consideration of such an 

important set of variables.
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In summary, to understand the note-taking behaviours of students adequately, it 

is necessary to focus upon both the cognitively oriented stimuli from the lecturers and the 

cognitively oriented responses of the learners. Therefore the complete research must take 

into account both of those two set of variables, and investigate how the lecturer - the 

information initiator influences the learners - the information receivers. Only when the 

nature of the cognitive processes associated with note-taking during the lecture has been 

fully covered, is it a valid theory to describe the whole picture.

Having conducted a case study of the review of the literature of note-taking, 

Ladas ( 56 ) tried to utilise an information-processing model of memory to describe 

research findings concerned with note-taking during lectures. She emphasised that the 

information processing variables are strong ones which should be consciously controlled 

or incorporated as research variables.

Since the aim of her model was to organise what is known about note-taking 

within the framework of the human information-processing, she has combined some 

conclusions from "pure" research on human memory and some of the results of applied 

research on note-taking. Firsdy, the effects of lecturing behaviours upon note-taking are 

in fact not sufficiently dealt with in her model. And secondly, the model she has 

advanced is far too complicated and must be narrowed down to permit the research to be 

focussed.

A simpler schema was thus set out as a vehicle for examining the processes of 

teaching and learning during lectures. It was derived from studies of human information 

processing ( Lindsay and Norman, 57 ) and the working memory space model (

Johnstone and El-Banna, 58 ). The schema is shown in Fig. 3-1 and it has been

adopted as the framework of this research. It might be less complete than Ladas' model, 

but it is a useful working model to raise hypotheses and thus is of practical use.
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A lecturer sends forth messages verbally, non-verbally, extra-verbally and 

sometimes by using audio-visual aids. But the messages which the lecturer transmits are 

not only concerned with information, but also his non-verbal and extra-verbal cues may 

convey meaning and attitudes that highlight, qualify or distort the essential messages 

( Brown, 59 ).

The messages are received, sifted in an active process of perception which 

involves using previous knowledge to interpret the sensory information. Pattern 

recognition is an important feature of perception ( Reed, 60 ), eg., a student learns to 

recognise certain specific functional groups in a chemical formula in terms of patterns. 

Context also helps the learner to recognise patterns ( Roth and Frisby, 61 ) for

instance, Fr tends more easily to be recognised as the symbol of the element "francium" 

in the context of chemistry, while it may tend to be recognised as the monetary unit of 

"Franc" when it appears in the economics.

Since the human information processing system is selective, the messages sent 

forth by the lecturers may or may not be attended to. By attention students select the 

sensory input which they want to focus on. But attention is considerably affected by the 

difficulty of the task, the distractions in the environment, the motivation of the individuals 

and also the lecturer's style ( Sanford, 62 ). Throughout a one-hour lecture, attention 

fluctuates in such a way that after twenty minutes there is a marked decline in attention 

followed by a peak just before the lecture ends ( Johnstone and Percival, 63 ).

After filtering, the sensory information is passed on and stored temporarily in the 

working memory, where the new input is scrutinised, shaped, interpreted, and linked to 

the encoded information retrieved from long-term memory. More recently, researchers 

consider that working memory is limited by the processing capacity, we can hold a few 

separate items of information in our working memory at any one time ( Miller, 64 ),
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so working memory is very easily overloaded ( Scardamalia, 65 ). The processed 

information can be either transferred to long-term memory, or put on paper, or can be 

forgotten after about thirty seconds if it is not rehearsed ( Atkinson and Shiffrin, 

66 ).

The long-term memory will most readily receive lecture messages which are 

related to the network of concepts and facts already stored there, and it will also store 

new information that may be only loosely associated with existing facts and ideas. The 

information stored in the long-term memory is eventually a highly personal representation 

and knowledge of the reality ( Greene, 67 ). Long-term memories can be more 

specifically classified as episodic, semantic and procedural ( Anderson, 68; Tulving, 

69 ). Episodic memory refers to memory for episodes and personal experiences; 

semantic memory has to do with all the general knowledge a person has about the world; 

and procedural memory contains procedures for the actions which we know how to 

perform.

So the processes of learning from the lectures can be described using this 

framework, and what the quantitative and the qualitative theories of note-taking have tried 

to explain can be interpreted in the context of human information processing. So far as 

the encoding function is concerned, the students can prevent their attention wandering 

during a lecture by actively concentrating on what is being conveyed, and by taking 

notes. Since recall of information from lectures is not notably efficient ( Bassey, 70 ), 

the loss from long-term memory can be reduced drastically if students take down and 

study their notes. The facilitative effect of external storage function of taking notes could 

also be easily explained by using this model. However, the rate of processing may be 

important in overloading because during a fast lecture the student has little time for 

interaction in any constructive way with long-term memory. This matter will be 

considered later on ( See Section 3.2.3., Page 74 for more detail).

68



3.2 Cognitively-Oriented Stimulus Variables Involved in Lecturing

Based upon this model, the approach was to study how note-taking varies as the 

result of different instructional demands are put on into the information-processing 

system of a student. How do various lecturing events influence note-taking behaviour? 

What conditions stimulate and what conditions inhibit note-taking? These questions point 

out some of the factors that could be used as variables to study how the lecturing events 

influence note-taking behaviour. That is , the lecturing behaviours are viewed as the 

cognitive-oriented stimuli and the student attitude and learning behaviours as cognitively- 

oriented responses.

According to Yorke ( 71 ), there are a number of factors that are likely to

influence the extent to which listening to a lecture is effective, among them being:

(a) previous experience of the subject matter

(b) interest in the subject matter

(c) reaction to the speaker

(d) the ability to recognise key points

(e) the ability to recognise other cues, such as emotive terms

(f) the degree of "match" between the teachers' speed of delivery and the 

the student's speed of thinking

(g) the amount of energy (i.e., the effort) expected by the student.

Weener ( 32 ) proposed that the role which note-taking plays in the storage

and retrieval of information is probably dependent on the characteristics of the 

instructional settings, such as teaching styles, modes of verbal interaction, instructional 

materials or the active stimulation in an instructional setting.

Hartley and Davies ( 25 ) concluded in their critical review of note-taking
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that any variables such as lecture topics, lecturers , lecture structure, lecturer's cues, 

lecture handouts, and the clarity of the lecture are clearly important determinants of note- 

taking practices.

Anderson ( 72 ) indicated control of attention is the first stage of the process 

required to assure learning, and by attention the potential stimuli presented by the lecturer 

become the actual stimuli for the student. The control of the students’ learning 

behaviours in lectures may be carried out by various cues and prompting techniques such 

as underlining, differential stress and pauses.

Howe and Singer ( 73 ) observed that the way of presenting information was

very strongly influencing what the students were doing in lectures, so they emphasised 

the influence of different forms of instruction and methods of presentation upon 

performance of note-taking.

Kiewra ( 3 1  ) listed a few teaching variables which are documented for

increasing the probability that students will note critical information. For instance, 

lecturing at slower rates, providing cues for when notes should be recorded, and writing 

on the board are variables that can affect and facilitate note-taking behaviours by 

reducing the processing strain among students who are taking notes.

Similar variables were suggested by Carrier and Titus ( 7 4  ) in their study.

They pointed out that the lecturer may be as important a variable as the notetaker, 

therefore emphasising important points, writing on the board, using simple cues, and 

organising lecture structure are crucial factors for effective note-taking.

After advancing a model to describe research findings concerned with note taking 

from lectures, Ladas ( 56 ) proposed the idea of orienting stimuli, and she pointed out
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both general and specific behaviours of the lecturer which may influence students' note- 

taking behaviours. Lecturer enthusiasm, giving instructional cues, slowing down at 

important points, and the rate of presentation were suggested as research variables.

The analysis of student questionnaires showed many written-in responses which 

had not been asked for. These were critical but almost always constructive. They tended 

to focus on such things as the illegible writing, the inaudible speech, overcrowded OHP 

or slides and messy blackboard work.

Considered as a whole, from the literature and the findings in the exploratory 

study, several variables which are closely concerned with lecture-information processing 

or note-taking, were selected as the cognitively-oriented stimuli variables. They were 

studied further and used as the research variables. They were (i) use of humour and 

asides, (ii) focussing, (iii) pause or wait-time, (iv) giving instructional cues, (v) 

lecturing pace, (vi) voice-audibility and (vii) the quality of blackboard writing.

3.2.1 Use of Humour and Asides

Based upon various findings from empirical research, Bligh ( 75 ) suggested 

that there is a need for rests, or variations in activity, to be included within lectures in 

order to maximise the likelihood of students' learning from lectures.

Erdle, Murray and Rushton ( 76 ) explored the relationship between personality 

and teaching effectiveness. They found that the effective instructor exhibited the general 

types of teaching behaviours such as speaking expressively, using humour and relating 

subject matter to student interests.

There has been a claim that using humour in teaching has beneficial effects. To
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mention a few examples, Browning ( 77 ) argued that material spiked with humour

can make lessons easier to grasp. Gilliland and Mauritsen ( 7 8  ) suggested humour

could stimulate interest in or cause attention to be paid to educational messages.

Cranton and Hillgartner ( 79 ) stressed that the ability to encourage learning

and to create interest in the course content is a priority of most instructors and that 

students must be motivated before other goals can be achieved. They have found that, if 

the instructors use personal anecdotes or real case presentation to illustrate data, it is 

helpful in creating a classroom atmosphere that encourages learning.

It has been argued and demonstrated that students attend more readily to their 

studies if the subject matter presented to them is seen to be useful and relevant, than if it 

appears to be "remote" ( Johnstone et al, 80 ).

According to the study of teaching methods in tertiary education, Percival ( 81 ) 

detected the fluctuation of students' attention during a lecture session of fifty minutes. 

And the marked decline in attention after about twenty minutes calls for positive 

interventions of lecturers by using whatever instructional strategies, among them are 

included the use of humour and asides.

It is reasonable to expect that use of humour and anecdotes, stressing the 

applications and uses of lecture materials, will potentially bring about an arousal of 

students' interest in the lecture. This cognitive stimulus seems to have the function of 

holding students' interest and reversing the decline in attention by arousal of attention and 

thus may in turn influence their performance in note-taking.

3.2.2 Focussing
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Based upon recent meta-analytic studies, Tamir ( 8 2  ) discussed the

relationship between teaching strategies and student achievement. He commented that 

"focussing" has a high probability of substantially improving learning and achievement. 

"Focussing" is composed of three teaching behaviours, viz., (i) providing students with 

instructional objectives; (ii) reinforcing objectives at different points during lectures; and 

(iii) use of various organisers of instruction.

Wise and Okey ( 83 ) studied the relative effects of various teaching strategies 

on students' achievement, and they reported that some instructional strategies, like 

providing students with objectives and use of various organisers of instruction, might be 

more effective in improving learning and achievement.

Clark et al. ( 84 ) found in their study that an optimal teaching role consisted 

of high structuring behaviours, such as reviewing the main ideas and facts to be covered 

in a lesson; stating objectives at the beginning of a lesson; outlining lesson content; and 

summarising major points as the lesson progressed.

Brown ( 85 ) also found the category system such as framework of the lecture

(headings, subheadings, topics or subtopics), framing words (a switch in topic), keys 

and summaries, did improve the students’ listening and note-taking during lectures.

Similarly, Korman ( 86 ) indicated that the recognition of structure highlights

the stress given to verbal understanding in lectures (and in science and technology 

particularly, to the understanding of symbols), and it could be fairly anxiety-provoking, 

leading to a lower performance than the student is capable of.

Having conducted research into the effect of instructional organisation on both 

teaching effectiveness and effective learning, Ford ( 87 ) emphasised the importance
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of organising instruction in order to produce the necessary encoding of information.

To sum up, research findings agree quite well that, if the lecturer specifies the key 

structuring elements of his lecture by using lists, classification hierarchies (eg. 1, 1.1, 

1.2; 2, 2.1, ... etc), or headings, subheadings, the students could more easily perceive 

the structure of lecture and this might help in their note-taking. Likewise, at the end of 

lectures, if several minutes is used to summarise the overall message of the lecture and 

highlight those things which students would do well to remember, it could be extremely 

valuable to students.

But current research is almost silent in trying to help us understand to what extent 

and how this variable affects different students' note-taking behaviours, and that needs to 

be explored in detail.

3.2.3 Pause or Wait-time

As indicated in the above research schema, the rate of processing may be 

important in overloading. Indeed during a fast lecture the student has little time for 

interaction in any constructive way with his long-term memory. Once after an 

instructional stimulus has been attended to and selected into the short-term memory, the 

working memory starts processing by holding the input, and manipulating it in a 

meaningful context, but if the students are not given sufficient time before the next piece 

of information arrives, then the information processing could stop at that point. So time 

is really an important factor that determines the quantity, and even quality of note-taking 

if a student wants to process the lectures deeply and thoroughly in his / her own 

meaningful way.
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Rowe ( 88 ) first noticed that speech is interspersed with pauses which range

from very short time intervals separating individual words to longer intervals which occur 

after a speaker has completed a segment of speech and pauses to ponder what to say next. 

She also found when teachers allowed intervals of three to five seconds instead of the 

more usual one second, students' responses were longer and they seemed to process 

information more deeply ( ibid. ).

Rowe defined ( 89 ) two types of wait-time : wait-time I. the length of time a

teacher pauses after asking a question; and wait-time II. the time a teacher waits after a 

comment is made or another question is asked. Alternatively, Lake defined ( 90 )

the wait-time in terms of the period of silence that precedes teacher talk, so teacher wait­

time is the length of the pause preceding teacher talk.

Tobin ( 9 1  ) detected that there was a significant relationship between teacher

wait-time and science achievement for students in grades 5, 6, and 7. This study also 

showed that extended teacher wait-time was beneficial for students operating at a concrete 

stage of cognitive development and for those at a formal stage.

A synthesis of research outcomes from studies which addressed the wait-time as a 

variable has demonstrated an impressive set of results which is consistent with postulated 

benefits of additional pausing time between speeches, therefore Tobin and Capie ( 92 ) 

strongly advocated that teacher wait-time is a promising variable to be used in cognitive 

processing research contexts.

In a science lecture, the demands on the students to orally interpret data, symbols 

and make logical judgements are extremely high, therefore greater cognitive activity is 

called for. As usual, in lecture conditions the rate of flow of information is out of the 

students' control, but if the lecturers could adjust the rate of presentation by appropriate
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pauses that separate bursts of speech, it will greatly help to prevent students from 

overloading their working memories and allow them more opportunity for processing 

information.

But Anderson ( 93 ) reported in a study which involved sixty-two students, 

randomly assigned to two treatment groups, that physics content was perceived to be less 

difficult in extended wait-time classes. What surprised him was the seemingly 

inconsistent finding - an increased apathy towards physics for students in the increased 

wait-time classes.

Riley ( 94 ) suggested that the optimal wait-time to be used may be dependent 

on the cognitive level of lecture information and the cognitive level of the outcomes to be 

achieved.

In conclusion, wait-time is required for the students to copy down the information 

and think about it, so that, up to a point, pauses between different information units 

conveyed should permit better learning. But if the pauses are stretched too long, then the 

students' attention might wander to other things, increase boredom and processing would 

eventually cease.

So wait-time as a research variable in this study is defined operationally and 

studied to see how the duration of pause and the way that pause is used influence note- 

taking. Since in the common practice of lecturing in the university, the lecturer almost 

has primary control over the length of the silent pause, the proportion of student talk or 

verbal interaction between the lecturer and students are generally rare. Due to these facts, 

the wait-time is therefore defined as "the length of the silent pause that separates a 

lecturer's bursts of speech".
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3.2.4 Giving Instructional Cues

All the intentional indications from lecturers which help structuring and facilitating 

the processing of the subject-matter may be reckoned as the "instructional cues". The use 

of nonverbal presentation or explanation of subject-matter with aid of materials ( e.g., 

writing on blackboard or by using signs ) and the use of verbal signposts are both 

indicators of the importance of note-taking.

Ladas ( 95 ) pointed out that providing the cues for what to record is a very

specific cognitively orienting stimulus from the lecturer, and it is highly related to 

students' note-taking performance.

It was demonstrated in the research of Hartley and Fuller ( 96 ), that items

written or drawn on the blackboard have a high probability of being recorded. Similar 

finding was detected too in Locke's ( 30 ) study of lecture note-taking among

college students.

Maddox and Hoole ( 97 ) noticed the importance of using cues such as, "It

is important to stress that ...", and non-verbal cues such as walking away from or 

returning to the lectern.

Moore ( 98 ) found that cues given by the instructor during the presentation 

significantly improved students' test scores and probably the student ratings of the 

instructor.

The use of more obvious cues or cues more closely related to the lecture material 

results in remarkably facilitative effects in learning from lectures. Certain kind of students 

who are strongly context-dependent and relying heavily on external frames of reference, 

may be assisted in their analysis or synthesis of a stimulus complex by the lecturer's
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using prompts or cues ( Noble and Frank, 99 ).

Davies and Klausmeier ( 100 ) summarised the current research on concept

attainment which predominantly dealt with the use of cues, and then found that cues 

facilitated the performance of both field-independent and field-dependent learners.

In instructional settings the control of students' orientation behaviours can be 

carried out by using various cues, and it has been found to be a crucial ingredient for 

successful note-taking. Generally students in the act of taking notes from lectures lack 

the time necessary to make extensive elaboration due to motor processing limitations. So 

the lecturer has to assume responsibility for the compatibility of instructional cues, and 

takes into account providing specific cues for note-taking as an important variable in 

lecturing.

In terms of the model of Johnstone and Wham ( 101 ), giving instructional

cues, whether they are verbal or non-verbal, is a sort of signalling system. The "noise" 

or digressions in a lecture could be separated from "signal" by the use of various cues. 

How do the students respond to a lecturer's instructional cues? Are there any differences 

among different students in detecting those cues? Does the use of cues improve students' 

note-taking performances? Those are questions to be answered in this study.

3.2.5 Lecturing Pace

Although Aiken et al. ( 29 ) argued that a high rate of lecture presentation can 

interfere with encoding, and so produce deleterious main effects on the recall of lecture 

material and note-taking performance, they used a speeded speech rate which was 240 

words a minute; compared with the speech rate of lecturers which normally ranged from
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100 to 180 words per minute ( Johnson, 102 ).

The results from the exploratory study showed that the speech rates of the 

lecturers involved in this present research were between 75 and 120 words per minute; 

moderate when compared with the speech rates in the above research. It seems that there 

should be a certain variable which is more appropriate to be addressed and it will be 

discussed later on.

According to Cook and Mayer ( 103 ), after reviewing the literature they

suggested that note-taking hinders effective encoding when the presentation rate is fast 

and the informational density is high.

Roshal ( 104 ) concluded in his study, when the rate of presentation is

rapid and cues are not given, note-taking will be ineffective.

Anderson and co-workers ( 1 0 5  ) recommended that the rate of introducing

new ideas need to be spaced in order to make it easy for students to construct meaning 

from what they hear.

White ( 106 ) pointed out that research on understanding indicates that the

pace of coverage of science content is too rapid in many countries. He thus suggested 

rapid delivery of information inhibits processing, so that only a small proportions of 

sentences will be stored as meaningful propositions. Students are more likely to 

contemplate the meaning of each sentence and its relation to others when they are under 

conditions of slower delivery.

It appears that what matters is not the speech rate but the combination of 

information and pausing time, in other words, it is the variations in the pace of lecturing
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that will affect the note-taking behaviours. It is more suitable to take into consideration 

all those factors such as speech rate, information and pausing time together, and integrate 

them into a unified cognitively orienting variable as "lecturing pace".

In order to study the effect of lecturing pace on note-taking, the "lecturing pace 

index" is operationally defined in this investigation as "the total information units sent 

forth by the lecturer in a period of five minutes". The information unit was defined 

previously by using Anderson's ( 45 ) proposition as equalling the smallest unit of 

knowledge that can stand as a separate assertion. The higher the index, the more rapid 

the lecturing pace, and vice versa.

3.2.6 Voice-Audibility and the Quality of Blackboard W riting

Students learn from lectures by listening, observing and reading from the 

blackboard. Few studies of note-taking have been conducted to explore these as 

variables or to measure the extent to which the lecturers should attend to them.

A sample questionnaire from a College Physics Department asked students to rate 

very basic communication skills such as : audibility of lecturer, quality of blackboard 

presentation ( Appendix 10 , Page 352 ). It became very clear that the students

certainly take these basic communication skills very seriously.

The following excerpts from the "written-in comments" highlighted that a lot of 

students suffered considerably from things like illegible writing, messy blackboard work 

and inaudible speech (See Appendix 7 , Page 335 for full details ).

" Very hard to hear the lecturer, he is mumbling."

" There was a problem - this lecturer doesn't talk loud enough."
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" Perhaps Dr. G should write just a little bigger on the board."

" Writing was rather small and therefore rather difficult to read."

" It would be better if the lecturer wrote bigger and not so squashed up."

" Writing could be a lot bigger and clearer."

" The lecturer's writing was too small - especially on overhead projector."

" I  couldn't read the lecturer's writing."

" The lecturer's voice was too quiet, sometimes blurred and unclear."

" Lecturer's writing on the board becomes illegible because lecturer writes on top 

of notes which are already there."

"The lecturer didn't write any titles on the board - just fragmented information 

and seemed a bit disjointed."

In terms of basic research on human information processing, such an important 

variable should not be neglected if we want to see the whole picture of how the 

cognitively orienting stimuli affect students' note-taking behaviours. It is only through 

students' auditory and visual skills, can their sensory motor systems orient their attention 

to the instructional stimuli and encode the stimuli. If the potential stimuli presented by the 

lecturer cause any noticeable problems, they couldn't become the actual stimuli for the 

student.

As a summary, the model on which this study is based treats the lecturer's 

behaviours as the cognitively oriented stimuli variables, and these variables are used to 

explore their influence on students' note-taking behaviours. The research findings 

suggested that they are useful variables, but little has been done so that we understand the 

mechanics of information processing - how different students process lecture information 

under different lecturing conditions.
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3.3 Cognitively Oriented Response Variables Involved in 

Note-taking

Individual differences are evolving as significant dimensions in the study of note- 

taking, because firstly the previous research findings only provided uncertain results 

which sometimes were even contradictory, and secondly more and more recent research 

into note-taking has found cognitively oriented variables such as prior knowledge, 

capacity limitations, employment of memory strategies have produced among students 

markedly different performances in some academic areas ( Bennink, 107 ).

Weener ( 32 ) implied note-taking involves the storage and retrieval of

information and it is probably dependent on the individual difference characteristics. 

Certain variables such as size of short-term memory and resistance of memory to 

interpolated material, social desirability and authoritarianism were assumed to influence 

the effects of note-taking.

Hartley and Davies ( 25 ) commented that individual differences have long

been neglected and because of this, they strongly advocated that future researchers should 

address such factors as sex differences, memorising ability and personality 

characteristics.

DiVesta ( 108 ) recommended that the information processing demands of

the student must be examined in terms of learner traits and states. One of learner states 

that he referred to is the expectation a student holds about how mastery of "to-be- 

remembered" content will be assessed. These expectations may serve as a filter for 

judging what content is important and what can be ignored.

So far as the cognitively orienting responses of students are concerned in an
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information-processing model, Ladas ( 56 ) suggested several variables like short-term 

memory, the trait or state of the learner must be considered too, because they presumably 

affect each part of the components in her model.

A lot of research on field-independent and field-dependent people has 

accumulated to show that it is a promising cognitive variable to uncover the underlying 

processes of why and how students of different cognitive styles who attend the same 

lectures might have considerable differences in their notes ( Frank, 109 ).

The following cognitively-orienting response factors were finally sorted out from 

researchers's lists of recommendations as research variables in this study : gender 

differences, information-processing ability (working memory capacity), motivational 

styles, and cognitive style ( Field-Independent / Field-Dependent ).

3.3.1 Gender Differences

Hartley and Davies ( 25 ) noticed that sex difference is an area between

individuals which has been neglected in the correlational studies. In the few studies 

which report the differences in note-taking between men and women students, it is usual 

to find that women students tend to take more notes than men but that they don't score 

higher on subsequent tests ( Hartley and Trueman, 110 ).

An investigation taken by Maddox and Hoole ( 97 ), detected a significant

difference in the quantity of notes recorded between men and women. Women 

participants tended to write more copiously than the men, but men were more inclined to 

take down fewer words and use abbreviations to elaborate the lecture information.

Because sex differences in verbal learning have been shown generally to favour
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women students, could it be that women students benefit more from the comprehension 

of speech occurring in lectures ?

To date, since this issue still remains largely unexplored and verbal learning is so 

closely connected with note-taking, it should be mandatory for the researcher to check the 

effects of gender differences in note-taking performance.

3.3.2 Information-Processing Ability ( Working Memory Capacity)

Baddeley and Hitch ( 111) defined working memory as a multipurpose 

central processing system possessing a limited capacity. Such a system is a work space 

in which information can be held, stored, manipulated and used to search and access long 

term memory. And a breakdown in performance on cognitive tasks will occur as the 

concurrent storage / processing demands of the task exceed the capacity limitations of 

working memory system ( Barber, 112 ).

Hunt, Lunneberg & Lewis ( 113 ) have provided evidence to show that high 

verbal ability is related to facility in encoding and manipulating stimulus input in working 

memory.

Berliner ( 114 ) found the correlation between a short term memory test and

criterion test scores for the note taking group was as high as .72. Since this correlation is 

so strong he suggested that notetaking may not be beneficial for students who have very 

limited short-term memories.

Einstein, Morris & Smith ( 40 ) examined the encoding function of note-

taking and processing differences between successful and less successful students in 10-
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min videotaped lecture situations. They found that note-taking appears to encourage 

students to engage in qualitatively different types of processing, and the recall differences 

between successful and less successful students were due to factors occurring at 

encoding and to factors involved more with what ideas were included in the notes than 

with note-taking style.

They thus suggested that one of the factors which determine the processing 

differences is that successful students may be more capable of handling the heavy 

information processing demands of simultaneously listening to, organising, and taking 

notes on a lecture. In other words, it is the working memory that helps successful 

students structure the lecture better and identify the central concepts.

Benton and his colleagues ( 115 ) have also noticed from the results of

several studies that those who are competent in language, relative to those who are less 

competent, hold more information in short-term memory and simultaneously manipulate 

that information more effectively and more rapidly.

According to the research findings from Berliner ( 116 ) and DiVesta & Gray 

(1 1 7  ), it was also shown that learners with greater working memory capacity profited 

from note-taking, whereas students with less working memory capacity were hindered by 

note-taking.

Based upon all these findings, it is plausible to hypothesise that the differences in 

processing ability, i.e., working memory capacity are related to differences in note- 

taking, so the students' notes must be examined to understand how working memory 

capacity affects students' information processing during lectures.
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3.3.3 Motivational Styles

One of the determinants of note-taking performance is motivation : it is of extreme 

importance but oddly enough has been neglected for a long time. Claxton ( 118 )

stressed the motivational stance that students adopt in a lesson will influence strongly 

what and how they learn. Given a particular motivational stance is set in a student, his 

attention is directed towards certain kinds of events and away from others.

3.3.3.1 Motivation and Information-Processing

Murray ( 119 ) conceived in his theory of needs, that besides the

physiologically based needs of water, food, warmth and absence of pain, there is a set of 

psychogenic needs as well, including needs for achievement, blame avoidance and 

affiliation.

Maslow ( 120 ) postulated his famous hierarchy of needs, ascending by the

order : physical needs, love, belonging, esteem and self-actualisation. In addition to 

being ranked in a hierarchy, needs are related to time. Physical needs tend to be more 

related to short-term goals than are the highest, mental desires to know, to understand 

and to appreciate.

White ( 106 ) argued that the issue of long-term and short-term goals is

relevant to the learning of science. The students who go into lectures with a short-term 

goal of passing class or degree exams, often involve recall of propositions and intellectual 

skills. Scientific laws and potentially meaningful facts are learned as strings or as 

propositions unrelated to experience.

On the contrary, the students who have a stronger sense of achievement, or who 

want to learn more about science, may attend the lectures with a long-term goal of a
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deeper understanding and appreciation of science. They may approach it involving 

advanced learning strategies of reflection and inter-linking of knowledge.

That is to say, we need to think about students' motivations for learning. Two 

students may attend the same lecture but end up with pursuing quite different goals. A 

student who aims for passing exams is likely to engage in very different thought 

processes and note-taking behaviours compared with a student who wants to learn 

something new about the subject matter or to take pride in superior attainment

As Ames et al. ( 121 ) pointed out, students' motivations for learning from

lectures have important consequences for what they are attending to, how they are 

processing information, and how they are reacting to the lecturers.

So when listening to a lecture, it is largely a selective choice determined by a 

student’s motivation, that makes the differences. S(he) may reflect on it by holding the 

information and thinking about it, or he / she may merely let the input slide out of 

memory or even try to pass it through memory by verbatim copying.

3.3.3.2 Towards a Typology of Motivation

Claxton advanced the idea of "motivational stance" and he actually classified 

seven stances which are qualitative descriptions of different motivational types. To put it 

in a simple way : a stance can be seen as a sort of motivational type held in the students. 

His categorisation of seven stances are : swot stance, thinker stance, boffin stance, 

socialite stance, dreamer stance, rebel stance and sinker stance ( Claxton, 122 ).

He argued that the stance determines the quality and the quantity of what is leamt
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The stances can direct students' attention. Besides, a specific motivational stance may 

comprise its own cluster of learning strategies, such as : to seek for deeper intellectual 

understanding, to aim for sense of achievement, or to explore the personal significance of 

what is going on.

With the intention of providing the teachers with a vehicle for understanding 

students and their learning difficulties, Claxton's stances were not a categorisation of 

empirical data, so the generalisability and practical utility of his stances may be in fact 

questioned.

Alternatively, from teachers' descriptions, Jackson, Silberman & Wolfson ( 

123 ) formed a student typology and the types described by teachers' affective reactions 

to students were : attachment, indifference, concern and rejection.

Subsequently, Power ( 124 ) analysed from his naturalistic study that there

are four independent ways, representing different student motivational styles which are 

categorised as : success, rejection - dependency, person - orientation, and social - 

alienation.

Based upon the framework of students' types and Power's empirical analysis, 

Good and Power ( 125 ) defined a five-fold typology of students' motivations : success 

students, social students, dependent students, alienated students and phantom students. 

They assumed that most students can be classified as belonging to one type and that 

clusters of students so classified are sufficiently homogeneous on characteristics which 

have been used as a basis for classification to act as a base for taking an appropriate 

learning strategy.

Adar ( 126 ) proposed the existence of four motivational traits that are
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attributable to students' needs to "achieve", to "satisfy their curiosity", to "discharge a 

duty" and to "affiliate with people". She introduced the notion of "motivational pattern" 

and implied that learners differ with respect to their preference for and responsiveness to 

different instructional features.

She was able to identify empirically four major motivational patterns in her 

student sample, and accordingly she divided students into four types : the achievers, the 

curious, the conscientious and the sociable.

Hofstein and Kempa ( 1 2 7  ) followed this line of research and found that

students of different motivational patterns have their preferred modes of learning, too. In 

other words, the motivational pattern of a certain group of students has different 

preference for the nature and orientation of learning activities, such as obtaining 

information and skills, learning of laws and principles, involvement in learning tasks 

which demand judgement and evaluation, and problem - solving.

Further to probing empirically into Adar's categorisation, Kempa and Martin Diaz 

( 128 ) conducted an extensive study in which they reported the development and 

empirical validation of an instrument for determining students' specific motivational 

patterns. They have found that a high proportion of the total student population could be 

fairly clearly assigned to one of the four motivational patterns.

They also argued that since the classification of students in terms of those four 

motivational patterns is convenient and meaningful only for the purpose of raising 

research hypothesis, there is no a priori reason why the patterns should be fully 

independent of one another. And it would be expected that a considerable proportion of 

the students exhibit "mixed" or "overlapping" motivational patterns.

In spite of these potential difficulties, the findings obtained from this study do
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provide broad empirical support for the four motivational patterns originally postulated 

and described by Adar.

Martin Diaz ( 129 ) developed "The Questionnaire on Students' Motivational 

Styles" to categorise a student to a particular motivational pattern on the basis of the 

highest score he / she has obtained in this questionnaire. Since the five-point scale used 

in her study is an ordinal scale of categories, not a numeric scale, the whole idea of 

calculating the sum and the average is nonsensical. Eventually a response grid was 

alternatively developed in this study and served as an instrument for categorising the 

motivational patterns of the student sample ( Appendix 11. , Page 354 ).

Orbach ( 130 ) held the view that students of different motivational orientations 

respond differently to various instructional procedures. In his conclusions, he implied 

that those educational approaches which are suitable for "curious" and "sociable" students 

might not be so for "conscientious" students, and vice versa.

Hofstein and Kempa ( 131 ) suggested that students with the "conscientious"

type or "achievers" type of motivational patterns would exhibit a strong preference for 

"formal" modes of teaching in which input from teachers is highly emphasised, note- 

taking is used as a means of obtaining an accurate record of information and textbooks, 

and handouts are used as a major source for obtaining information.

This present study explored how the motivational styles of students influence 

their selection of lecture input, and their effects on students' note-taking behaviours.

3.3.4 The Cognitive Style -

( Field - Independent / Field - Dependent )
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There are available a number of research reports that have explored the effects of 

cognitive styles upon students' learning behaviour and performance, and the most 

extensively researched cognitive style is the field independent /  field dependent 

( FID /  FD ) ( Witkin and Goodenough, 132 ).

"Field independence" may be defined in terms of an individual's ability to "break 

up an organised field or configuration and abstract relevant features from an embedding 

context" ( 133 ). While field dependent people are relatively influenced by the 

contextual and structural configuration in which the information occurs, in contrast, the 

field independent people are characterised by an analytic approach to a situation which 

enables them to overcome an embedding context when transcending the salient features.

Witkin et al. ( 134 ) indicated that field-independent people were more 

effective than field-dependent people when they were learning science-like content in 

physically isolated, low structure situations.

Shymansky and Yore ( 1 3 5  ) suggested that field-independent university

students were more able to handle a low-structure inquiry strategy when dealing with 

chemistry and physics topics than field-dependent students.

Strawitz ( 136 ) found that a structured teaching method produced significantly 

larger growth in controlling variables for field-independent students than did a free 

inquiry approach.

Lourdusamy ( 137 ) examined the effects of different cognitive styles on

students' learning under different modes of instruction and field-dependent students were 

found to gain relatively less from discovery learning situations than field-independent
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students, compared with the expository teaching mode.

Annis ( 138 ) investigated the effect of cognitive style on study technique 

effectiveness by having field-independent and field-dependent students read only or take 

notes on logically organised or scrambled reading passages. The field-independent 

students were better than field-dependent students at recalling information of high 

structural importance, regardless of whether the passage was organised or not.

Frank ( 139 ) studied the effect of field-independence / field-dependence and 

study technique on learning from a lecture. The field-independent students were found to 

have performed better than field-dependent students under the students' notes condition. 

It is evident from his results that under the typical lectures in which the teacher lectures 

and the students take notes, field-independent students may be more favoured than field- 

dependent students.

Robinson and Bennink ( 140 ) studied the influence of field-independence

on a memory task under varying degrees of information load. Field-independent students 

demonstrated more efficient recall statistically significantly under the high information 

load condition.

Frank ( 141 ) found that field-dependent students' test performances could be

enhanced by providing the students with instructional support in the form of detailed or 

skeletal lecture notes.

Recently, Kiewra and Frank ( 142 ) reported that field-dependent students 

benefit more from the external storage, as opposed to the encoding function of note- 

taking.

Kiewra and his colleagues ( 143 ) have focussed on note-taking strategies,
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and have not detected any differences between field-dependent and field-independent 

learners concerning either number of words or idea units recorded in their notes, although 

field-dependent learners tend to favour structured note-taking techniques over non­

structured note-taking techniques.

Accordingly, one of the main purposes of this present study was to uncover 

specific differences in information processing between field-independent and field- 

dependent students in learning, as Frank ( 139 ) has pointed out that such research 

"will be o f great use, because such knowledge would help lecturers to develop lecturing 

strategies that capitalise on the characteristics of the different styles o f students".

To sum up, by adopting an Information-Processing model, the processes of 

lecturing and learning were combined in a unified framework and were going to be 

studied more in depth in terms of a lecturer's cognitively oriented stimulus variables and 

the students' cognitively oriented response variables. The direction of further research 

has advanced beyond an examination of the process and product functions of note-taking 

toward a clarification of the learners' cognitions and related characteristics.
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CHAPTER FOUR

The Planning and Administration of 

the Second Phase Study

4.1 Research Purposes and Hypotheses

The second phase of the study was aimed first to explore the effects of lecturing 

pace, wait-time, information density, lecturer's use of humour and asides, focussing, 

giving instructional cues, the quality of blackboard writing and the audibility of voice on 

the students' processes of note-taking.

This present study attempted to test the following hypotheses :

Hypothesis 1 : The students' working memory space could be overloaded if

students are subjected to either of the following conditions :

A. a rapid lecturing pace,

B. short period of wait-time,

C. the high information density and

D. less focussing

and then the tendency of students' note-taking will tend to 

be verbatim.

According to the proposed model, students' motivational styles will presumably 

influence their arousal level of attention, and thus the effectiveness of orienting 

responses. Therefore, it was raised that,

Hypothesis 2 : The conscientious and the achiever students will tend to have

more complete note-taking than the curious and the sociable 

students.
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Hypothesis 3 : The conscientious and the achiever students will have better 

performance in class exams and final degree exam than the 

curious and the sociable students.

Since the individual differences in the ability to disembed the important 

information from the irrelevant material play a crucial role in the lecture settings, the 

following hypotheses were also tested :

Hypothesis 4 : The field-independent subjects will take more complete notes 

than the field-dependent ones.

Hypothesis 5 : The field-independent students will perform better than the 

field-dependent students in class exams and degree exam.

Working memory space has proved to be a good predictor of learning from 

lecture, it was suggested that the processes involved in recording sufficient lecture notes 

have to do with the special ability of manipulating prepositional information in a student's 

working memory space. So the following hypotheses were tested as well in this present 

study:

Hypothesis 6 : The students with higher working memory space will be 

more complete in note-taking than the students with lower 

working memory space.

Hypothesis 7 : The students with higher working memory space will have 

better performance in class exams and the final degree exam 

than the students with lower working memory space.

4.2 Students' Evaluation of Lecturing

4.2.1 Modification of Rating Scale
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From the data analysis in the exploratory study, some of the statements were not 

so appropriate that modifications were made and several new statements were added to 

increase the validity of this instrument. For instance, Statements 4 and 5 in the original 

response sheet were changed since there was no set textbook in many courses ( Appendix 

2, Page 325 ). Statement 3 was also revised because this single item covered no less 

than four separate aspects of the teaching method and so students might find it confusing 

to rate that particular item. In addition, since a lot of students started writing their own 

comments in the response sheet, a much greater space was thus provided for student 

comments.

The new version came out in three parts ( See Appendix 12, Page 355 ). Part A 

is composed of statements about the relative difficulty, workload, pace and overall rating 

of the course and of the lecturer. Partr B consists of statements about Course Content 

and Lecturer Characteristics. In Part C. students are now invited to write their comments 

on the course, or to the teaching. A whole page of space was now provided.

In the autumn of 1989, it was decided to convert the instrument into a mark- 

sense format which could be processed entirely by computer, thus increasing the 

accuracy of scoring and expediting the return of results to the lecturers. By March 1990, 

the special response sheets had been designed and printed in two colors ( Appendix 13, 

Page 357 ), and a suitable "marking" program had been written and tested ( Johnstone 

and MacGuire, 11 ).

4.2.2 Student Rating of Courses and Lecturers

From October 1989 to May 1990, students’ ratings of courses and lecturers were 

carried out by means of the newly revised version of the rating scale. Lecturers used 

these sheets at a convenient time - usually during the final lecture or in the afternoon lab,
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and returned the completed sheets for processing. It was noted that, in general, there 

were very few spoiled sheets and the response rates of the questionnaire were pretty 

high, ranging from 75 % to 93 %.

Since it had been checked constantly and finally verified by MacGuire ( 11 ), 

that the overall rating by a random sample of students more than 30 is almost the same as 

the overall rating by the whole class, it was thus decided to carry out the evaluation by 

using random samples instead of the whole class. The evaluation was continued 

throughout the whole session for every block of lectures and for every lecturer by 

random samples of all the students attending the First-year Ordinary Chemistry course. 

A total of 1,397 student response sheets were finally collected with 15 lecturers involved.

4.3 Participant Observation of Lecturing

During the same period all the fifteen lecturers for this course were also studied 

by observing their lecturing behaviours which have to do with the mental load in the 

students' working memory space. The course consisted of 96 lectures, divided into 16 

blocks given by 15 different lecturers. Lectures were given to about 250 students in a 

theatre with a capacity for 400 and each lecture duration was 50 minutes; and same lecture 

course to this large class has to be divided into two teaching groups taught by the same 

lecturer, one in the morning and another in the afternoon.

Two lectures were randomly chosen from each lecturer and studied by using the 

Observation Schedule of Lecturing Behaviours, which had been revised to code all the 

frequencies of lecturing signals which were only concerned with the afore-mentioned 

cognitively orienting variables.
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Besides, the whole lecture was also tape-recorded and transcribed so that the 

information units and information-density could be measured; and it was also used for the 

cross check on the variables observed.

4.4 Investigation of Students' Note-taking Behaviours

4.4.1 Student Sample

The subjects were 28 First-year science students who were studying the 

introductory chemistry course in the Chemistry Department, University of Glasgow. The 

students' working memory capacity, motivational attitudes and cognitive styles were 

measured and then their note-taking behaviour and academic performances were traced 

from the beginning of the first term till the end of the third term.

4.4.2 Test Materials

Five tests were administered during this phase period of research: the Hidden 

Figure Test ( HFT, Appendix 14, Page 358 ), the Motivational Style Test ( MST, 

Appendix 11, Page 354 ), the Figural Intersection Test ( FIT, Appendix 15, Page 

368 ), the Digit Span Test ( DST, Appendix 16, Page 380 ) and an immediate recall

test on lecture content ( Appendix 17, Page 382 ).

4.4.2.1 The Hidden Figure Test ( HFT )

Based originally upon Witkin's work ( 1 3 4  ), El-Banna ( 144 ) designed

this test to classify the subjects into field-dependent learners and field-independent 

learners. In this test six simple geometric and non-geometric shapes are embedded in
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complex figures ( one simple shape in each complex figure) and subjects are requested to 

identify and outline these shapes. There are altogether 18 complex figures, with two 

additional complex figures to serve as examples.

The HFT scoring key is located in El-Banna's work ( 144 ). One mark is 

credited to each correct answer, and the total marks each subject obtains are used further 

to classify that particular subject into a specific cognitive style.

The test / retest reliability coefficient of this test is 0.6 ( El-Banna, 144 ). The 

split-half reliability coefficient for HFT is 0.72, and Cronbach OL coefficient is 0.71 ( 

Cronbach, 145 ) respectively. So, the FD / FID test is very reliable judged by these 

above measures.

In connection with the validity, HFT used in this study is based upon the Group 

Embedded Figures Test, which has been regarded as the criterion measure of field- 

dependence and field-independence since Witkin et al. ( 134) developed it in 1971. In 

addition, the test also has face validity.

4.4.2.2 The Motivational Style Test ( MST )

In order to explore students' motivational patterns and traits, the Questionnaire on 

Students' Motivational Patterns was developed and validated by Martin Diaz ( 129 ). 

There are sixty items in this Likert type questionnaire, which is composed of four 

dimensions of students' motivational patterns. Each item represents a statement 

expressing some argument concerning a motivational characteristic and called for a 

response on a five-point "applicability to me" scale ( ranging from 'very true of me' to 

'absolutely inapplicable to me’) ( 129 ). Each dimension has fifteen items respectively 

and all the sixty items were randomly ordered in this questionnaire.
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According to Kempa and Martin Diaz ( 128 ), the modified motivational scales 

from the "Questionnaire on Students' Motivational Patterns" have significantly improved 

reliabilities. The relevant reliability data is as follows: the "Achiever student scale" —

0.81, the "Curious student scale" — 0.79, the "Conscientious student scale" —

0.79, and the "Sociable student scale" — 0.68 respectively.

In her study Martin Diaz assigned a student to a particular motivational category, 

on the basis of his / her highest score on the " Questionnaire on Students' Motivational 

Patterns". But according to Cohen and Holliday ( 42 ), the five-point scale actually is 

an ordinal scale of categories, not a numeric scale, and thus the whole idea of calculating 

the sum and the average is nonsensical.

To avoid such an inappropriate way of analysing students' response results, an 

alternative design was made by using the "selection grid" ( Al-Naeme, 146 ), as 

shown in Figure 4-1. The student is asked to select optionally up to five descriptions 

which he/she thinks most closely fit his/her own feelings about learning. In this grid 

there are sixteen statements which are made up of four categories from the above 

questionnaire, with four items in each category. By checking the response clusters it is 

easier to classify a student into a specific motivational pattern.

4.4.2.3 The Figural Intersection Test ( FIT )

Devised and used by Pascual-Leone ( 147 ), it is a test frequently applied to 

determine subjects' working memory capacity.

The Figural Intersection Test has many complex designs and each has from two 

to nine simple geometric shapes overlapping and the subjects are asked to find the
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common intersecting area of a number of simple shapes which overlap to form a complex 

design. The test is exemplified on the first page of the test booklet and some examples 

have been provided to practise with.

The subject is required to look at the shapes on the right hand side in which the 

separate figures are displayed; then he must shade in the common area on the left hand 

side where the same shapes have overlapped. Moreover, El-Banna ( 144 ) has 

incorporated one more geometric and irrelevant shape in some of the overlap figures in 

the Witkin test in order to 'confuse' the subject

The test was finally designed to contain 31 figures distributed over six sets as 

follows:

Number o f shapes : 3 4 5 6 7 8

Number o f items : 5 6 5 5 5 5

The scoring key of FIT can be found in Appendix 18 ( See Page 383 )• For each

set, a student’s percentage of correct responses was worked out The student's X-value

was then determined as the highest item class in which he scored more than 75% ( 

Johnson, 148 ).

4.4.2.4 The Digit Span Test ( DST )

To measure the working memory space of student sample, the Digit Span Test 

was administered in two ways:

( i ) The Digit Forward Test ( DFT ) — It is used only for settling the subjects, 

the results are in fact ignored. The subjects are read a set of digits and then 

requested to write the digits down in exactly the same order.

( ii)  The Digit Backward Test ( DBT) — By reading a set of digits to the

subjects and asking them to write the digits down in reverse order, this way
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allows the determination of students' working memory capacity. By 

steadily increasing the number of digits, an upper processing limit can be 

determined

The design, instructions and administration procedures can be found in 

Appendix 16, Page 380 •

4.4.2.5 The Immediate Recall Test on Lecture Content

The results from the exploratory study showed that most students took notes 

verbatim. An immediate recall test on a certain lecture content was thus developed to 

probe to what extent the lecture material has been processed or understood by students 

during the lecture.

A short test was designed such as to contain questions ranging from interpreting 

the technical terms to applying the taught theory to a new situation. The test is shown in 

Appendix 17 ( Page 382 ).

4.4.3 The Procedure

4.4.3.1 The Selection of Student Sample

In October 1989 when the first term started, all the first-year science students 

attending Ordinary Chemistry course ( total 516 ), were given two tests: the Hidden 

Figure Test ( HFT) and the Motivational Style Test ( MST). The purpose of these tests 

was to select those students who have distinct typology of motivational attitudes and
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different cognitive styles.

The results from the Motivational Style Test were shown in the following: 

Motivational Styles Choice Patterns Number of Students

The Achiever students ( 8 ) 4A, IS 2

(A ) 4A, lCu — 3

4A, ICon — 2

3A, IS 1

The Conscientious students ( 51 ) 4Con, 1A — 10

( C on) 4Con, lCu — 12

4Con, IS — 20

3Con, 1A — 2

3Con, lCu — 2

3Con, IS — 3

3Con 2

The Curious students ( 18 ) 4Cu, ICon — 2

( Cu ) 4Cu, 1A — 2

4Cu, IS 3

3Cu, 1A — 7

3Cu, IS — 4

The Sociable Students ( 16 ) 4S, ICon — 3

(S ) 4S, 1A 1

4S, lCu — 3

3S, lCu — 3

3S, ICon — 3

3S, 1A — 3

In order to avoid the "position effect" ( i.e. the order of items appearing in
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sequence) on the selection grid, four sets of the randomly ordered statements were used 

to produce four different selection grids. After analysis, no significant differences were 

detected among those four selection grids when the proportion of distinct motivational 

patterns in the tested population was taken into account.

From all the 516 students, only 93 ( 18 % ) chose all four responses in the one 

specific category or three responses in one category and one in another category, so they 

were able to be classified into a distinct motivational style. But if all the students who 

have chosen three responses in one category, one in the second category and one in the 

third category; or those who have chosen three in one category and two in the second 

category are taken into account, then nearly 74% of all students can be classified into a 

certain motivational style.

We admit that the test is still in its infancy and it might be soft or weak, in order to 

cut down the uncertainty, we wouldn’t consider the 3-2, or 2-1 cases ( i.e., the subjects 

who selected three items in one category and two items in another category, or two in one 

category and one in another category ). Since this is the best instrument we have got in 

the present, it is useful as a method to categorise the students into a particular 

motivational style and more refinements have been undertaken to improve this 

instrument. It is also recognised that people will not fall entirely into one particular 

category but there may be some overlapping in their motivational characteristics.

Since the proportion of the Achiever, the Curious and the Sociable students was 

very low, all those students who had selected four items belonging to those particular 

styles ( viz. 4A, 4Cu and 4S as listed in the above ) were targeted as the sample. In 

addition, from the 51 Conscientious students 12 were randomly selected into the whole 

sample. So, there were altogether 28 students being chosen as the subjects.
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4.4.3.2 Determination of Cognitive Style

The distribution of the HFT total scores for all the 507 students ( nine students 

didn't complete the test) is shown in Fig. 4-2 .  The distribution of the HFT total scores 

was then used to divide all the students into three categories according to the attainment of 

students in the FD /  FI measurement

range 13 

median 9
Frq

mean 9.5

SD 2.5
40

32

24

16

8

FD/FI10 1370 1 4

Figure 4-2. The Distribution of HFT Total Scores for All the Students

The criterion by which Case ( 149 ) and Scardamalia ( 65 ) used to divide

the categories is as follows:

(1) Field-independent subject: A student who scores at least one standard

deviation above the mean score.

(2) Field-dependent subject: A student who scores one standard deviation
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below the mean score.

(3) Field-neutral subject: A student whose score falls in between, viz.,

M-(J< X < M-K7, where M is the-mean score; 

the standard deviation; and X, the student score.

Table 4 -1  shows the classification of the whole student sample.

TABLE 4-1. Classifying the Cognitive Style of Total Students

Cognitive Style Number of Students

Field-Dependent 125

Field-Neutral 274

Field-Independent 108

Total 507

As regards to the 28 selected students, 7 are Field-dependent, 11 are Field-neutral 

and 10 are Field-independent respectively.

4.4.3.3 Measurement of Working Memory Capacity

Those 28 students were again given the two standardised tests: DST ( Digits Span 

Test) and FIT ( Figural Intersection Test). Both tests were carried out in small groups ( 

about 5 to 8 students in a group) at the start of the first term.
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After the subjects had been "warmed up" by taking the Digit Forward Test, they 

were then asked to repeat a steadily increasing arbitrary sequence of digits in reverse 

order in the Digit Backward Test. In order to obtain a DBT score that could be regarded 

as a valid measure of working memory capacity, subjects had to be tested under 

rigorously controlled circumstances.

The performance of each student in DBT and FIT was compared and it was found 

19 students obtained the same score in the two tests, 3 obtained 1 more score in FIT, and 

6 obtained 1 more score in DBT. ( It seemed DBT requires more effort than FIT.) Most 

students got the same score in DBT and FIT; but when the student got different scores, 

the score in DBT was used to determine his / her working memory capacity. The reason 

is that it has been argued by Pascual-Leone ( 147 ):

" It could be what was being measured in FIT was both working memory 

capacity andfield-dependence I field-independence style, therefore it is more 

reliable in the DBT. "

The sample of students was subdivided into different groups according to their 

working memory space, cognitive style and motivational style as shown in TABLE 4 - 2.

4.4.3.4 Collecting Students' Lecture Notes

After the sample had been selected, they were contacted and requested by the 

researcher on an individual basis to cooperate in this study. All of them seemed to be 

interested and promised to provide their lecture notes for investigation.

From the second week in the first term, the lecture notes of the subjects were 

collected from time to time without prior warning, sometimes in the afternoon after the 

students attended the morning lecture and sometimes the next day. But the likelihood that
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TABLE 4-2. Classifying the 28 Students into Different Groups

Working Memory Cognitive Style Student Motivational Style

Capacity A Con Cu S

S 1 V

FD ( 4 ) S 2 V
S 3 V
S 4 V

LOW
S 5 V

( X = 4 ) FN ( 4 ) S 6 V
'  X = 5 1 S 7 V

S 8 V

FI ( 2 ) S  9 V
\ / S 10 V

FD ( 2 ) S 11 V
S 12 V

S 13 V
S 14 V

MIDDLE FN ( 6 ) S  15 V\ / S 16 V
( X = 6 ) S 17 V

S 18 V

S 19 V

FI ( 4 ) S 20 V
S 21 V
S 22 V

FD (1 ) S 23 V

FN (1 ) S  24 V
HIGH \  /

( X = 7 ) S 25 V
V /

FI ( 4 ) S 26 V

S 27 V

S 28 V

Cognitive Styles : FD » Field Dependent FN = Feld Neutral 
FI = Field Independent

Motivational Styles : A -  Achiever Con = Conscientious

Cu = Curious S = Sociable
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some students could annotate or modify their records after lecture was also checked and 

taken into consideration since how students use their lecture notes was a very important 

investigation in this second phase of the study.

An exact copy of what appeared on the blackboard was obtained by the researcher 

by attending the lecture and checked with the lecturer. The blackboard signals were 

numbered and used to check those which each student recorded. In the same way, this 

procedure was also used for both verbal signals and materials presented on slides or 

transparencies.

At least three sets of lecture notes from each lecturer were borrowed from all the 

subjects and xeroxed for inspection. The content of these lecture notes is summarised as 

follows :

Lecturer A ( Atoms and Molecules)

1. The hydrogen atom spectrum and atomic energy levels.

2. Atomic orbitals and the electron quantum numbers.

3. Electronic configuration of atoms and periodic table.

Lecturer B ( Atoms and Molecules)

1. Bonding and 8-electron rule.

2. Bond orders for first row diatomic molecules.

3. VSEPR rules and the shapes of simple molecules.

Lecturer C ( Organic Chemistry I )

1. Structural isomerism and drawing possible isomers.

2. Chirality, optical isomers, enantiomers and racemates.

3. The structure and reactions of alkenes.

Lecturer D ( Chemical Energetics)

1. Hess's law and determination of bond energy.

2. The entropy and the Second Law of Thermodynamics.
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3. Gibbs free energy and the equilibrium constant.

Lecturer E ( Kinetics and Mechanism of Chemical Reactions)

1. The rate law and reaction rate.

2. Activation energy and graphical determination.

3. Reaction mechanism and the rate determining step.

Lecturer F ( Equilibria)

1. Phase diagram of water.

2. Raoult's Law and the colligative property.

3. Calculation of pH, Ka, pKa and the degree of dissociation. 

Lecturer G ( Chemistry of the Halogen and Nitrogen group elements )

1. The properties of metals and non-metals.

2. Chemistry of halogen and the acid strength of oxyacids.

3. Disproportionation, catenation and isoelectronic structure. 

Lecturer H ( Organic Chemistry I I )

1. Conjugation, resonance and delocalisation of electrons.

2. Aldehydes and ketones.

3. Acid chlorides, anhydrides, esters and amides.

Lecturer I (Macromolecules)

1. Determination of molecular weight of polymer.

2. Amorphous, crystalline, isotropic, and anisotropic.

3. Addition polymers and their common commercial applications. 

Lecturer J ( Solid State Chemistry)

1. Unit cells and measurement of their dimensions.

2. Calculation of lattice energy.

3. Coordination number and radius ratio.

Lecturer K ( Environmental Chemistry)

1. Adsorption and desorption.

2. The importance of pH and buffering capacity in natural systems.

3. The mechanism controlling the mobility.



Lecturer L ( Food Chemistry)

1. The structures and properties of carbohydrates.

2. The chemistry of amino acids and proteins.

3. The chemistry of fats and their role as food components.

Lecturer M ( Transition Metals and their Biological Significance)

1. Ligand denticity and the isomers of complexes.

2. The stability of a complex.

3. The function of ligands in biological situations.

Lecturer N ( Organic Chemistry HI)

1. Acid hydrolysis and alkaline hydrolysis of esters.

2. Imines, oximes and 2,4-dinitrophenyl-hydrazones.

3. The chemistry of amides.

Lecturer O ( Electrochemistry)

1. Electrical energy and electrical potential.

2. The electrochemical cells.

3. The corrosion of metals and its prevention.

Lecturer P ( Radiochemistry )

1. The modes of radioactive disintegration.

2. Calculation of nuclear binding energy and activities or half-lives.

3. The geological age determination.

4.4.3.5 Clinical Interview with Students

Little research has been available on what students actually do with their notes 

once they have taken them. In order to examine the usefulness of the product of note- 

taking and to make that product more viable, the diary - interview method ( Zimmerman 

and Wieder, 150 ) was utilised in our research from November 1989.
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Prior arrangements were made such that at least two interviews with each subject 

were taken during the whole session. Each interview lasted about 30 minutes in which 

the researcher enquired of the particular student such things as :

(1) Any specific problems found in that subject's lecture notes to check whether 

any note-encoding had been used when taking notes.

(2) Any individual difficulties in following lectures due to lecturing conditions in 

a specific lecturer's course.

(3) What they have done to the recorded notes.

(4) How they make use of the notes ( e.g., preparing for class exams).

4.5 The Immediate Recall Test on Lecture Content

On 12th of March 1990, a total of 135 students attended the afternoon lecture on 

the topic "The shapes and structures of metal complexes". A blank answer sheet was 

handed out to every student before they went into the lecture theatre and all the students 

were informed that there was going to be a short quiz on this particular lecture content.

Ten minutes before the lecture was finished, the test questions were projected on 

the screen by using the transparency. Students were tested to examine to what extent 

they had processed and understood the material taught during that lecture.

4.6 Students' Note-taking Behaviours in General

Since there were only 28 subjects in this present study, there seemed to be a need 

to understand what the general students in this course feel about note-taking. In other 

words, to round off this study it was decided to administer a survey questionnaire to the
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whole class ( See Appendix 19, Page 387 ). This questionnaire consists of five 

questions with several sample optional choices to induce students to express their views.

In this survey, students were asked about the purpose of note-taking during 

lectures, their opinions about having complete handouts, how they select the essential 

lecture information to take down, how they use the lecture notes and for what purpose, 

and any features of lectures that they would like to see changed to enable them to take 

satisfactory notes.

On the first and second weeks of the third term, the questionnaire sheets were 

distributed to each student when they went into the lab. Students were then requested to 

write their responses to those five questions and the researcher immediately collected the 

completed questionnaire sheets before the laboratory started.
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CHAPTER FIVE

The Influence of Lecturing Variables on 

Students' Note-taking Behaviours

5.1 Students’ Ratings of Course and Lecturers

Because the evaluation instrument had been modified, a statistical procedure 

similar to that used in session 1988 - 1989 was carried throughout the whole session 

1989 - 1990. The results below showed that the changes were effective since students 

were not put off by the increased number of statements, the simplified wording caused 

fewer problems, and the regrouping of statements made the pattern of student responses 

more easily understood.

5.1.1 Data Analysis and Results

For each separate lecturer, the actual and percentage frequency of the student 

responses, for each rating on the Likert scale, was calculated for all twenty-two 

statements appearing on the sheet. For example, a typical summary data table such as 

Lecturer 1 is shown in TABLE 5-1.

As stated in Chapter Two, for the ordinal scale of categories, it is more
2

appropriate and more valid to use the Chi-square ( X ) test and the Spearman rank order 

correlation coefficient ( rQ), to make comparisons between the lecturers.

The procedure for testing the statistical significance of all twenty-two items for the 

fifteen separate lecturers was :

(1) Computing the composite totals for the whole course by using the 1397
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complete response sheets which were obtained from students during the 

whole lecture period.

TABLE 5-2 shows the results of computation.

(2) Calculating the expected frequencies for all twenty-two items by using the 

actual frequencies ( such as those in TABLE 5-2). For instance, we can use 

the actual frequencies for Item 1 ( for the 1391 students given in TABLE 5-2) 

to calculate the expected frequencies for Item 1 ( for the 150 students in 

TABLE 5-1 ). The expected frequencies will be ( 150/ 1391) times the

actual frequencies given in TABLE 5-2 ( i.e., 1 4 ', ' 24 ', ’ 92 ' , 1 27 ' and

' 3 ' respectively ). TABLE 5-3 shows the results of calculating the expected 

frequencies for all 22 items. ( The observed frequencies are, of course, the 

same as the actual frequencies shown in TABLE 5-1.)

(3) Calculating the value of Chi-square for each item in TABLE 5-3 by using the 

following formula

X2 = Z { ( 0 - E ) 2 / E }

where O = the observed value

and E = the expected value

TABLE 5-4 shows the levels of significance of all 22 items for the 15 separate

Lecturers 1, 2, 3, ... and 15. In this table, the shadings are used to highlight those

lecturers who were significantly different from what would be expected if all of the 

lecturers were of the same quality. Lecturers 6,11 and 15 are unusual in that they 

received a non-significant rating for almost every item; in contrast, it can be seen clearly 

that eleven or more of the items were significant for the Lecturers 1, 2, 3, 4, 5, 7, 8, 

9, 10, 12, 13 and 14.

To understand whether these lecturers were rated by the students as significantly 

good or significantly bad, one can estimate the "percentage bias", viz., "measure of 

agreement" ( See Page 26.), for each item, by ignoring any ' 3 ' ratings, and calculating
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the value of { ( ' / ' + ' z. ’ )— ( ’4  ’ + ’ 5 ’ ) }. This was carried out through all the 

fifteen percentage summary tables ( such as TABLE 5-1 ), and the results are shown in 

TABLE 5-5.

* except items 5 ,7 ,1 6  and 22, where the polarity is reversed.

5.1.2 The Identification of Effective and Ineffective Lecturers

By inspection of this table it becomes clear that, Lecturers 1, 2, 3, 8 and 12 are 

significantly "good" or "effective", since they have a high positive rating ( i.e. strong 

agreement ) for almost every item. But in contrast, Lecturers 4, 5, 7, 9 and 10 are 

significantly "bad" or "ineffective" because they have a high negative rating ( i.e. strong 

disagreement) for almost every item.

The same conclusion can be drawn from Figure 5-1, where the "profiles" of the 

lecturer are shown as bar charts. For Items 5, 7,16 and 22, because of the wording of 

the statements, a negative rating is in fact better than a positive rating, and the Items 1, 2 

and 3, the optimum rating would be ’ 3 ’ or ’ almost right ’.

There are a clear distinction between lecturer profiles. For example, Lecturers 4, 

6 and 12 exhibit very different profiles as seen in the above figure. From the lecturer 

profiles, we can build up a picture of the "effective lecturer" as seen by the students. 

Comparing the lecturer profiles between the effective lecturers and the ineffective 

lecturers, one can see the striking differences falling in the following factors : (1) 

communication skills, (2) organisation and preparation of the lecture, (3) clarity of 

explanation, (4) enthusiasm about teaching and (5) the interesting style of presentation.

5.1.3 Reliability and Validity of Students' Rating of Lecturers

121



TA
BL

E 
5 

- 5
. 

Th
e 

R
es

ul
ts 

of 
Pe

rc
en

ta
ge

 
Bi

as
 

for
 E

ac
h 

of 
15 

L
ec

tu
re

rs
tOT“ CM

+
oo
CO
+

CO
CO
+

o>00
+

oCO•
to
’t
+

o
CO1

CO
y—
+

CM
CO+

00
CO
+

CM
CO
+

O
CO
+

h-Y3-
+

Y~
+

T”
■o-
+

toCOa
0 CO

3̂
+

0
CO
+

CD
CO
+

CD
CO
+

CM
toa

O00

CO 00 3 I 1 o 3 CD r- 00 CO <3- CO to 0 CD to CD CD 3̂" r-. N Is-CM CO 3 CM + CO CO 3 co I 1 T~ r— CM CM CO CO CM CO 3 CM CM Ytf-+ + + + + + + 1 + a a + + + + a

rr CO co 3 co CO 00 in to CM T~ CO to CO h- O0 3̂" *3- CD CD COT- CM rr co T“ 1“ !■- CO Y— 3 Y- CO CM CO r— CM Y“ Y“ ■3 to to CO T—
+ + + + + 1 • + + 1 + + 1 + a a + + + + a Y—

Tj- 00 00 CM CM 3 CO 3 3 CO to CO CD co CO Y~ to to to Oto CO 00 00 CO CO 00 3 00 r- CM CD CD 00 CD N- CO 00 CD CD CO CO+ + + + + + + + + + + + 1 + + + + + a

CO o CO co CM co y— CO 3 CO CO CO co to CM Y- to CO CO *3- to CDT— r- CO CO Y“ T” to 3 Y— 3 CO + CO f̂ + CM a + *3- CO 3- CO 3 O+ + + + + + + + + + + + + + + a T—

CM 00 CM to CO CM CO r— CD to O to <3- CO CO CO T“ r- T— 00 Y“Y- CM Y- ■ y— 3 T“ a Y— Y— CM CM to ■ + + + a CO CO CM CM+ + + + < + + 1 + + + + + 1 y—

rr o oo 3 CO CO CD CD CO to O CM 00 Y— 00 *3- T~ CO 00 CD T~ r- Is-
Of + *3 CM CM T“ + + T~ a Y~ 1 CO + Y— *3- a a to + r- CM Is-+ • + + + + a + + + a

CO 00 CM O CO CO o CD CD CO CM Y— CO CD N h- O CO 0 r~ CO O CO00 CM CO to f- to r— CO CM 00 o> to CO r- CO to CD h- 00 Is- O
+ + + + 1 + I + + + 1 + + + + a + + + + + a

o *3- CM o> CD CM CO Is- 3 CO 00 0 00 to co CM O CD Y- *3- CO
r- T“ CO CM T— T— CO Y~ Y" CO + CM T— to r— a tr CO T— to to a CD

+ + • 1 + + I a + a a a + • + + + +

CO CO O CO CD h- 00 to CM 00 00 00 0 h* CO CO to CD to to tr- 3 O
CM CO CO 3 CO co 3 + Is- <3- + CO to T— CO CO a CM Is- r- co IO <3-
+ + + + • + + + + + + + + + + +

00 CM CO 3 CM 00 00 3 Y— CO to r*- to co O CO CM CO CO 00u» T“ CM CM + + CO CM + 3 CM CM + + CO + 3̂- CO CO CO to CM CO O
+ + + + ■ + + + a 1 a + + + + a T“

o CO CM CM CO CO 3 3 3 Y-* CO CD CM Y- CD CO CO CD 3 CD r~ to
Yf T— CO T- • CM + • Y— CM CM CM 1 Y— CO a CM CM Y”» T— CO CO T“ to

+ + 1 + + + + + + 1 a a + + + + a

CM O ) 00 CO 00 3 3 Y— CO CO O CD CO Y— Tf CO CM CD T— CO 00CO T- CM T- CM T” 00 3 Y— co CO CM CO to Y- to CO r- co CO CM
+ + + + ■ + < a + + + + + a + a + + + + a ,—

CO «3 3 CO CO y— CM o CM to CD CO CD O CM O co !-» CM 00 Is- CM 00
M CO CO CO o> CO CO CM Is- CO + CD CD CD CO 00 to CO CD CD 00 0

+ + + + a + 1 + + + + + + + a + + + + + a Y-“

CM CM CM CO CO CO 00 CO YT* ■O' I** CM CM 0 Y3 *3- to to CM CM 0
3 - CM 3 M- 3 to CO to yj- '«3- IO T“ CO co + to to 00 CO CO to

+ + + + • + a + + + + + + + + + + + + YT—

.V-.' V •V • V •V <0 r*. <o a t 0 - ca 0 «r to to CO oaT" a
•
f

•X- • X • X • X • X X X z Z z z Z z Z Z Z z z 7 z z Z SW 1U' iu- ■Ul' ■y £ £ Ul UJ 111 Ul lli Ul U| UJ
t t- fc- fc- fc- E E E E E E E E E E E E E E E E E Z

122



0

CO U RSE CONTENT

6 . 1 understood the  subject matter 

7. C ourse  co-ordination w as poor

8 . 1 found the course w as challenging 

9. C ourse content w as well prepared

1 0 .1 learned som ething valuable

11. R ecom m ended readings contributed 
to my understanding of the course

LECTURER CHARACTERISTICS

12. Effective communicator

13. Enthusiastic about teaching the course

14. Teaching style held my interest

15. G ave clear, lucid explanations

16. M ade note-taking difficult

17. Stimulated my interest in the subject a

18. U sed OHP (and/or blackboard) well

19. Friendly and approachable

20. Well organised

21. Confident and self assu red

2 2 .1 would not go to  this lecturer for help i

Figure 5 - 1 .  The Profiles of a  Typical Course and Lecturer
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The information given in TABLE 5-5 can be used in another way. For each item, 

the "measure of agreement" ( i.e. the percentage bias ), going from positive values 

through zero to negative values, can be used to place the lecturers in a rank order. 

Several items measuring the same dimension would predict the same rank order. In fact 

this turns out to be so, therefore those dimensions are all self-consistent. The results of 

rank orders based upon the "percentage bias" values are listed in TABLE 5-6.

The Spearman rank order correlation coefficient r0 is calculated by using the rank 

orders given in TABLE 5-6, and from the value of this coefficient one can estimate the 

degree of inter-correlation between each item in the response sheet. TABLE 5-7 shows 

the inter-correlations between each of the 22 items for the whole course. A visual 

inspection of the figures in this table, it is clear that the inter-correlation between the 

statements within any factor dimension were extremely high ( typically greater than 0.7 ), 

indicating that this new version of instrument was operating reliably.

Marlin ( 151 ) has warned that

" Although there are many studies on student evaluations, there are extremely 

few studies relating to student perceptions of the process. I f  students have 

no faith in the system and put little thought and effort into their evaluations, 

then the results will be useless."

From frequent contact with students and staff, the rating instrument seemed to 

have content validity, because most of them agreed that the statements appearing on the 

response sheet related to relevant and important matters which were worthy of an 

opinion. In addition, the modifications and additions have apparently improved this new 

version of the response sheet because the simplified wording caused fewer problems than 

that used last year, and the regrouping of statements made the pattern of student 

responses more easily understood.
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The following excerpts taken from the written-in comments also confirmed the 

students' views on the validity of their ratings :

"Why is it that lecturers always make an attempt to improve the course when they 

hand these response sheets out ? "

"I appreciate your interest in our opinion. It is not easy for us. I enjoy 

Chemistry even although it can often he impossible. "

"TOO BAD FOR ANY COMMENTS!" ( No response circled on sheet)

5.1.4 W ritten-in Comments from Students' Response Sheets

In Part C of the response sheet, a whole page of space was provided and 

students were invited to write down their comments on the course or the teaching if they 

felt unable to express their opinions through the fixed responses only.

509 different written-in comments were collected from the fifteen lecturers 

involved in this lecture course. Again, it was interesting to find that the overall ratings 

awarded to a lecturer were clearly related to the number of students who felt the need to 

write comments, for example, the lowest rating ones ( Lecturers 4, 5, 7, 9 and 10 ) 

received the greatest number of comments.

In almost most cases the comments were positively helpful even when critical 

because they highlighted some particular feature of the course or some characteristics of 

the lecturers. All the written-in comments were further analysed by using the categories 

found in Section 2.1.4 ( Page 33 ). TABLE 5-8 shows the frequency distribution of 

student comments classified by the fifteen categories. Detailed comparisons between 

"effective lecturers" and "ineffective lecturers" were also made to understand what factors
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TABLE 5 - 8. Frequency (f) Distribution of Student Written-in Comments

Written-in com m ents

positive positive+negative negative total

f f f f %

C ategory LI LH L III LI Lll Lll LI LH LUI

Lecturer
characteristics

1. Attitude 3 1 1 1 0 1 4 8 27 46 9

2. Stimulation 64 0 0 2 0 0 0 0 0 66 13

3. Personality 26 1 1 1 2 1 0 1 2 35 7

4. Board writing 1 1 1 1 2 4 4 9 48 71 14

5. Voice 1 0 0 1 3 4 3 7 42 61 12

6. Pace 0 0 0 0 0 1 1 6 33 41 8

7. Improvement 0 0 0 1 0 2 5 7 21 36 7

8. Lecture overall 1 0 0 1 0 2 2 5 14 25 5

9. Others 0 0 0 0 1 0 1 1 2 5 1

Total 96 3 3 8 8 15 20 44 189 386 76

Lecture Course

10. Content 0 0 0 0 0 1 1 4 15 21 4

11. Materials 0 0 0 0 1 0 0 2 12 15 3

12. Structure 0 0 0 0 2 5 1 8 9 25 5

13. Previous
knowledge

14. Overall course

0

4

0

2

0

1

1

1

0

0

1

0

1

2

5

7

8

19

16

36

3

7

15. Others 1 0 0 1 0 1 2 3 2 10 2

Total 5 2 1 3 3 8 7 29 65 123 24

L I  =  E f f e c t iv e  L e c t u r e r s ,  L II  =  A v e r a g e  L e c tu r e r s  a n d  L III =  I n e f f e c t iv e  L e c tu r e r s .
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influence the different ratings of students.

The following results were obtained from this analysis :

(1) In general, most of the written-in comments were negative (433 out of 509, 

85 % ) in the sense that students directly pointed out the problems which had 

caused them difficulty in following the lecturers. Students seemed to pay 

more attention to the. lecturer characteristics than to the lecture course itself. 

Students, on the whole, commented less on the Group I lecturers ( i.e. the 

effective lecturers) than the Group III lecturers ( i.e. the ineffective lecturers).

(2) For the Group I lecturers - the more effective ones, more positive comments 

were awarded to them, but in contrast the Group III lecturers - the less 

effective ones, obtained more negative comments.

(3) As seen from this table, the Group I lecturers were rated higher because :

[ I ] they have good style of presentation which stimulated students' interest 

(13 % ).

[ II ] they were perceived to be more enthusiastic about teaching (9  % ).

[ III ] they have better interactions with students ( 7 % ).

Some excerpts taken from students' comments pointed out their strengths as the 

effective lecturers:

"Absolutely terrific course and terrific lecturer. He made Inorganic chemistry 

ver\ interesting & also lots of experimental and interesting asides."

"This course was well presented and well explained. The lecturer made the 

subject easy to follow, and very interesting."

"Interesting lecturer!"

"Good teaching style - summarised each lecture at the end."

"Nothing, — good, clear lectures, enjoyable!"

"Dr. X was very concise and his style of teaching was excellent."
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"I enjoyed the original jokes, indeed good lecturer, the end of an era."

"Very interesting course and good demonstrations."

"Give us more 3 - D slides, really a wonderful lecturer. The model building lab 

was most helpful."

"Use of 3 D projections was very interesting and Lab great!"

"Although he didn't give us a full set of notes, note-taking was not very difficult 

because he was an effective communicator once I discovered his style of 

lecturing."

"Good lecturer — keen and interesting ! "

"This lecturer was very good, he was friendly and helpful."

Students showed a very high appreciation of their lucid explanation, together with 

their giving relevant practical examples and illustrations. They also commented on the 

interesting way they presented the lectures and on the enthusiasm they showed for the 

subject. Many students mentioned that they related well to students and had a sense of 

humour.

(4) For the Group HI lecturers, a great number of negative comments given to 

them showed that they were rated lower because :

[ I ] they have problems in communication skills, such as the audibility of 

voice, the quality of blackboard writing ( 26 % ).

[ II ] their lecturing pace was perceived to be so rapid that students felt left 

behind.

[ HI ] their teaching styles were perceived to be less interesting ( some of them 

dull or even boring !) and not to give clear and lucid explanations.

[ IV ] they were perceived to be less enthusiastic.

The great number of actual responses taken from the written-in comments
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highlighted the following aspects of students' perception of an ineffective lecturer:

Blackboard Writing

"She could write a little neater"

"Better blackboard writing! "

"Board writing was hard to read."

"His writing was far too small and illegible."

"Not enough on board. Fainting writing on board."

"A lot o f odd scrappy bits of unlabelled molecules drawn all over, VERY 

CONFUSING !"

"Write more on the board, it helps note-taking. Don t you know ?"

"If the lecturer could write larger and clearer on the blackboard so that the writing 

is readable, enabling notes to be taken."

Voice Audibility

"He could talk louder."

"I think if she wore a microphone so that we could hear her. And I have 

difficulty in understanding her accent."

'The lecturer could speak louder."

"Lecturer doesn't speak loud enough."

"He spoke too quietly, I could not hear him."

'The lecturer tended to talk towards the blackboard, making it difficult to hear 

what he was saying."

"Lecturer tended to lecture into bench at the end of sentence and his voice tailed 

off."

Lecturing Pace

"Not so much difficult as too rushed. Slow down a little!"
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"Start course at a more reasonable pace to break us in!"

"To speed up a little bit. Far too slow."

"Move at slower pace.'

"Too little time given for the OHP."

"He rushed through the course as if he was running for a bus."

"He should make clear and lucid explanations instead of rushing through the 

materials."

Style of Presentation

"Extremely boring! It was a struggle to even stay awake in his lectures."

"Ifound it incredibly boring. Don't stimulate interest to study subject."

"Very boring to sit through his lectures."

"More vigour and interest."

"The lecturer was very boring, and I found it difficult keeping my eyes open." 

"His style o f talking is no good for lectures, says" right" far too often,i.e.,205 

times in 50 minutes."

"He didn't hold my interest."

"I found the lecturer less interesting than previous ones, his lecturing style did 

not hold my interest."

Attitude

"She was as enthusiastic as a wet blanket."

'The lecturer could be much more enthusiastic and less mechanical about his 

lectures."

"The lecturer should show more interest in his teaching."

"Should try to be a little bit more enthusiastic."

"Lecturer is pretentious and unapproachable, very vague, impossible to 

understand."
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(5) Comparing the different nature of the above written comments awarded to 

Group I and Group III lecturers, one can reach the following conclusion : 

the basic communication skills and the ability to handle the pace of lecturing 

are the necessary conditions for being rated as an "effective lecturer" by 

students, but not sufficient conditions. Those lecturers who cause difficulty 

in students' cognitive perceptions tend more likely to be rated lower, i.e., the 

ineffective lecturers. Those lecturers who are better at the above abilities and 

skills will be rated higher or "effective lecturers" only when they also have 

the power to arouse interest in the subject, the expertise to present the 

material in a clear and lucid way and the capacity for interaction with 

students.

5.2 An Account of Findings from Participant Observation

Having identified the main distinctions in lecturing behaviours between the " more 

effective lecturers" and the " less effective lecturers" from previous observation data ( See 

Section 2.2, Page 38 for detail), this present study was to observe those cognitively 

orienting stimulus factors among different lecturers. Those factors were labelled as : (i) 

the audibility of voice and the quality of blackboard writing, (ii) focussing, (iii) wait­

time, (iv) lecturing pace, (v) the use of humour and asides and (vi) giving instructional 

cues.

Observations were made of 15 lecturers, with two lectures randomly selected 

from each lecturer and so a total of 30 sets of observer's ratings were obtained. The 

researcher judged and coded the presence of all the specific lecturing behaviours 

representative of each factor, which had been identified from the literature and served as 

indicators of that particular lecturing performance on the observation instrument.
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Behaviour descriptions or specific examples for each item of lecturing behaviour are 

shown as follows in TABLE 5-9.

The observation was aimed to find whether those cognitively orienting stimulus 

factors are useful indicators of effective lecturing. For the purpose of coding the 

frequency of focussing behaviours and giving instructional cues, an exact copy was taken 

from the blackboard writing, materials presented on slides or transparencies for every 

lecture observed and any distributed printed material, handouts or course objective sheets 

were collected and used for analysis ( See Appendix 20 ,Page 389 for example.)

Regarding the determination of the use of humour and asides and the lecturing 

pace ( viz. the number of information units in every five minutes ), all the audio-recorded 

tapes of observed lectures were transcribed and coded by the occurrence and the length of 

period of those behaviours ( Some of the transcripts can be referred to on Page 400 » 

Appendix 21 ). Each event that was intended to be humorous was coded : (1) telling 

jokes, (2) funny stories, (3) humorous comments and (4) asides that were related to 

history, the latest development and any applications. After the transcriptions had been 

corrected, coding forms were provided to make an analysis of each specific event

With respect of the audibility of voice and the quality of blackboard writing, no 

quantitative indices were used. When observing the lectures, the researcher sat either on 

the left-hand side or on the right-hand side of the last row of seats in turn and asked the 

students sitting nearby if they had any difficulty in hearing or seeing. But interestingly, 

the responses from students’ written-in comments incidentally turned out to be very 

useful in confirming the observer's ratings. It was also found that some of the more 

effective lecturers usually started their lectures by checking whether the students at the 

back row or side rows could hear them or see the board writing clearly, but this kind of 

behaviour hardly occurred among the less effective lecturers.
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TABLE 5-9. Classification of Categories in the Observation Schedule of Lecturing

Categories Lecturer’s overt behaviours

Use of Humour 
and Asides

1. Telling jokes.
2. Funny stories.
3. Humorous comments.
4. Illustrating data with personal anecdotes.
5. Real case presentations or applications.

Voice-audibility Loudness and intonation.

Blackboard writing Legibility, organisation ( headings) and size.

Giving instructional cues 1. Verbal signposts.
2. Non-verbal cues.
3. Blackboard writing.

Focussing 1. Setting instructional objectives.
2. Summarising.

3. Outlining or overviewing.
4. Heading and subheading ( or numbering).

5. Use of organisers etc.

Wait-time Pause or short periods of silence.

Lecturing pace Informational units.
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TABLE 5-10 shows the results from the participant observation data, which 

compares the performance in those cognitively orienting stimulus factors between Group 

I lecturers and Group III lecturers. From this table one can easily see that the major 

differences between those two groups of lecturers lie in the voice-audibility and the 

quality of blackboard writing, focussing and use of humour and asides. These factors 

are now discussed further in detail:

(1) Voice-audibilitv and the quality of blackboard writing

As a rule, Group I lecturers speak loud enough to get their message across 

to the students by checking whether the remote students are able to hear them 

clearly. They were observed to lecture more expressively, i.e., their voices 

were more energetic, vivid and had more inflections. They usually used the 

labelling systems such as headings and subheadings, numbering or 

underlining to write structurally on the blackboard. They mainly used the 

central board for developing their theme and if they had to use the side 

boards, they tended to ask the students sitting at the far side if they could see 

the writing clearly.

On the contrary, Group HI lecturers were observed not to speak loud enough 

and that from time to time some students shouted to remind them. One other 

problem with two of Group III lecturers was that they spoke towards the 

board when they were writing long paragraphs of materials on it and this 

made it almost impossible for students to hear them. They lectured in a less 

expressive way, in other words, their voices were more monotonous and 

dull. They tended to put a lot of things on the board ( and two of them spent 

about three fifths of lecture duration in writing on the board) and then just 

repeated these paragraphs out loud without much explanation.

In general, they did not write large enough or clearly enough and they nearly
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TABLE 5- 10 .  The Results of Participant Observation

Cognitively- Mean Values of Measurement

Orienting

Factors Group I Lecturers Group II Lecturers Group III Lecturers

Quality of

Blackboard writing

More headings 
Large enough 
Fewer complaints

Fairly well Less structured 
Two, not clear 
More complaints

Voice Audibility Loud enough 
More expressive

Middle Not clearly heard 
Less expressive

Wait-time 3.5 Sec 3.7 Sec 4.2 Sec

Focussing 9.8 5.4 3.7

Giving Instructional -

Board writing
C ues<

Verbal and

43

19

57

11

64

7

Nonverbal
/

Use of Humour 6.3 3.3 1.7
and Asides

Mean of the Total 
Lecturing Pace Index

13.2 12.8 15.9

“  1. No quantitative measure was taken for the audibility of voice and the quality of
blackboard writing, the method of rating was described in the text.

2. The lecturing pace index is the number of information units in every five minutes.
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used all the space of the board, regardless of whether students could see them 

from the back or from the sides.

(2) Focussing

Since all the lecturers were required to provide students with the behavioural 

objectives for their separate block of lectures, no differences were found 

among lecturers in this respect. But Group I lecturers almost always started 

their first lecture by informing students of the main purpose of his course and 

telling them how and what to do to understand their lecture materials. They 

were found to use various ways to structure and highlight their lectures : 

some of them used the lecture outlines or "spider's web" diagrams to 

summarise the lecture while some closed their lectures by a summary and 

others reinforced the course objectives during lectures.

In contrast, Group HI lecturers seldom spent time in those behaviours. Two 

of them even didn't give students the course objectives until the last lecture.

(3) Use of Humour and Asides

One of the most striking differences between the "effective lecturers" and 

the "ineffective lecturers" lies in this factor. According to the observer’s 

ratings, Group I lecturers consciously attempted to be vocally expressive, 

to smile, to have a relaxed body position, to gesture, to move about the 

lectern, to maintain eye contact, and to use humour and asides more 

frequently. The findings from the above table indicated an average of 63 

uses of humour and asides per 50-minute lecture duration. Most of the 

humour was in the form of brief comments or stories, and some of them 

jokes. Most humour was also judged spontaneous and related to the 

educational message. Most of the asides used were the recent development 

of relevant subject materials, personal anecdotes or the history of science.
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In contrast, the observed ratings of using humour and asides for Group HI 

lecturers were relatively low, with an average of 1.7 only. It was found 

that most lecturers in this group were concerned only with giving 

information by lecturing, so they tended to write a great deal on the board 

or crammed a lot of things into a single lecture such that there was no more 

space available for any asides. They were observed to be more formal with 

students and less amicable. One of them even got angry with students when 

one student pointed out one error written on the board and from that moment 

this lecturer was intolerant and harsh to students. Later it was found that 

many students commented on her lacking a sense of humour.

To sum up, there was a noticeable difference in the atmosphere of the lectures 

between the Group I and Group III lecturers. The effective lecturers used 

humour and asides more frequently so that the classroom seemed to be in a 

more joyful atmosphere and from time to time an outburst of laughter could 

be heard during the lectures.

4. Wait-time

There did not seem to be any significant differences in the wait-time between 

lecturers. On the average, there were 53 pauses in a lecture duration and the 

length of pause ranged from one second to ninety-seven seconds. Group I 

lecturers tended to pause more often when they were talking but Group III 

lecturers were observed to pause longer when they were writing on the board. 

It was later found that wait-time itself as a factor might work both ways, for 

example, wait-time allows students to think but if the pauses are filled with 

"er's" and "urn's" or "right's", they may be annoying behaviours to students.
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And one of the Group III lecturers did pause very often by ending the sentence 

with the distracting use of "Right!", which turned out to be inappropriate 

pause because some of the students started to count the number of "Rights" he 

said in a single lecture.

5. Information Units

The average number of total information units spoken and written were 129 

for Group I lecturers, 132 for Group II lecturers and 142 for Group III 

lecturers respectively. There were few noticeable differences in the total 

number of information units conveyed in those three lectures observed. The 

Group I lecturers tended to put more main points on the board and then spent 

more time in explanations, but in contrast, the Group HI lecturers seemed to 

have put more complete sentences on the board and paused for students to 

take notes without spending much time in explanations.

6. Giving Instructional Cues

The results showed that the frequencies of giving instructional cues were not 

very different among the lecturers. But if the specific behaviour of writing on 

the board was excluded, the frequencies of giving verbal and non-verbal cues 

were found to be very different between the Group I and the Group III 

lecturers. Group I lecturers tended to use verbal and non-verbal cues more 

frequently than Group III lecturers. The commonest non-verbal cues were 

knocking on the board or the lectem to call for attention, using pointers to 

highlight the important points and stressing by raising voice or using 

gestures. As regards the verbal cues, here are some examples recorded from 

analysing the lecture transcripts :

"Notice!"
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"Note it down!"

"Beware!"

"You'd better put it down!"

"It is extremely important that..."

"It is absolutely an essential that you have to ..."

"It is really a MUST that you memorise ..."

"So you don't have to bother to write them down..."

"Listen to me and don't just devote yourselves in writing ..."

"Shall I remind you ..."

"One needs to be especially careful..."

"It might be better if you note it down."

7. Lecturing Pace

In this present study, the pace of a lecture was measured by the "lecturing pace 

index" ( viz. the average of total number of information units in every five 

minutes ). For Group I lecturers, the lecturing pace index ranged from 9.6 to 

13.6 and had an average of 13.2. For Group II lecturers, the lecturing pace 

index ranged from 11.4 to 14.4, with an average of 12.8. For Group III 

lecturers, the lecturing pace index had an average of 15.9 with the range from 

13.0 to 18.9. The results didn't indicate much difference between lecturers in 

the lecturing pace index. But it was noticed that Group III lecturers on average 

spent about three fifths of the time in writing on the board, and another two 

fifths in explanations. If this was taken into consideration, Group Id lecturers 

tended to go faster than both Group I and Group III lecturers.

Another major difference between Group I lecturers and Group III lecturers fell 

in the area of appropriate use of audio-visual aids, especially in using slides 

and transparencies. In general, Group I lecturers tended to use transparencies 

or slides only when they were presenting materials which were either too
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complex to draw ( such as diagrams, tables or figures) or they had been given 

as handouts to students. And if they wanted students to take down something, 

most times they asked students to listen to them first and then gave students 

time to record. In contrast, Group III lecturers used audio-visual aids very 

often and two of them presented most of their materials on transparencies.

It was found that too much material was crammed into a single slide or 

transparency and that the lecturer wanted students to copy down the content.

This caused great difficulty.

5.3 Synthesis of Findings from Students' Evaluation and the 

Participant Observation Data

1. Student ratings on response sheets

From students' ratings of the courses and lecturers, it is obvious that for most 

students, the essential criterion for an effective lecturer is the basic communication skills 

such as the clear audibility of voice, the legibility and good organisation of blackboard 

writing ( or materials presented with slides or transparencies ) and the clarity of 

explanation. Failing these, one tends more likely to be rated lower as an ineffective 

lecturer. Having achieved this and adding an interesting style of presentation and a 

friendly approachable manner, one tends more likely to be rated as an effective lecturer.

2. The written-in comments on response sheets

The written-in comments relating to the lecturers' strengths or weakness also 

confirmed this. Students made most comments on a lecturer's communication problems 

which had caused them difficulty in understanding the lectures. They would also 

comment on the lecturer whom they felt less enthusiastic and unapproachable. In 

contrast, students showed a very high appreciation of clear and lucid presentation,
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together with relevant practical examples and illustrations. Students seemed to like an 

interesting way of presentation and many students mentioned in their comments that they 

enjoyed the lecturer's having a sense of humour.

3. The results from participant observation

What do the observation data tell us about the differences between the effective 

lecturers and the ineffective lecturers ? They were observed to have much difference in 

(i) the audibility of voice and the quality of blackboard writing, (ii) focussing and (iii) 

uses of humour and asides. According to observation, Group III lecturers ( ineffective 

lecturers ) didn't speak loud enough or spoke towards the blackboard so that students 

couldn't hear them clearly. They wrote too much on the board and the writing was either 

too small or so disorganised that students had difficulty in seeing clearly.

Group I lecturers ( effective lecturers ) were found to make more frequent use of 

humour and asides than Group III lecturers such that the different atmosphere of 

classrooms could be easily perceived by the researcher. It seemed that uses of humour 

and asides has contributed to enhance affect, arousal and attention. With the Group HI 

lecturers, the following behaviours happened more frequently : dozing, doodling ( as 

noticed from analysing students’ notes ), chatting, interruption and restlessness.

It was also observed that Group I lecturers spent more time on focussing than 

Group III lecturers : most of them usually started the lecture by reviewing or 

summarising briefly the previous lecture content; they frequently pointed out the main 

points by using outlines or organisers ; they tended to make more use of headings and 

subheadings or underlining the important points and they provided more connections 

between different parts of lectures.

Regarding the pace of lectures, there was not much difference in "lecturing pace
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index" between Group I and Group III lecturers, but Group III lecturers seemed to go 

more rapidly than Group I lecturers if only the spoken information was considered.

The total frequencies and length of wait-time were found to be very similar 

between Group I lecturers and Group III lecturers. Group I lecturers had greater 

frequencies and longer duration in wait-time when they were explaining things but Group 

III lecturers had greater frequencies and longer duration in wait-time when they were 

writing on the board and pausing for students to take down notes.

By combining students' responses on the questionnaires and data from participant 

observation, pen portraits of real lecturers in real situations can be drawn in terms of the 

information processing model proposed in Section 3.1 ( See Page 66 ). A lecturer

sends forth lecture messages verbally, non-verbally and sometimes by using audio-visual 

aids. By attention students select the sensory input which they can focus on. If students 

have difficulty in seeing or hearing the lecture messages, the potential stimuli presented 

by the lecturer fail to become actual stimuli for students. In this case, the lecturer is more 

likely to be rated lower as an "ineffective lecturer".

Furthermore, attention fluctuates during a 50-minutes lecture in such a way that 

after twenty minutes, there is a marked decline in attention followed by a peak just before 

the lecture ends ( Johnstone and Percival, 63 ). It seemed that Group I lecturers 

potentially bring about an arousal of students' interest by using humour and asides 

stressing the applications and uses of lecture materials. This cognitive stimulus seemed 

to have the function of holding students' interest and reversing the decline in attention and 

thus indirectly influencing students' overall perceptions that Group I lecturers were rated 

higher as "effective".

Despite the diversity of lecturer characteristics and lecture topics, common 

elements of "effective lecturing" are evident; those are professional and personal skills
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and attitudes which can be identified in terms of the information processing model. The 

effective lecturers are able to get their messages across to students' sensory systems 

clearly, to structure and explain well in a concise way so as not to confuse students, to 

use humour and asides to maintain students’ arousal of attention and to lecture at a 

reasonable pace.

5.4 The Influence of Lecturing Styles on Students’ Note-taking 

Behaviours and Academic Performance

In the following section, both the quantitative and qualitative methods will be 

used to analyse the lecture notes collected from students in order to understand how the 

different lecturing styles influence the note-taking behaviours and the exam achievement 

of students who have different capacity and learning styles. The total number of lecture 

notes collected from twenty-eight students were 1341 sets and they were examined in 

terms of three indices : the total number of words, the total number of information units, 

the completeness percentage ( See Section 2.4.1 for detail, Page 43 ).

5.4.1 The Interaction of Lecturing Styles with Students’ Working 

Memory Capacity

TABLE 5-11 shows the quantitative results from analysing the lecture notes of 

students who have been categorised into three groups of different working memory 

capacity. Further analysis taken by examining the content of lecture notes in terms of the 

format and the degree of elaboration ( such as paraphrasing, abbreviation or personal 

organisation of lecture materials ) showed that students apparently seemed to copy down 

blindly what appeared on the board, that is to say, they didn't use their own words to
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elaborate upon critical points.

In most cases, the students with higher working memory capacity recorded more 

complete notes in terms of both the total words and the information units than the 

students with lower working memory capacity. These results have confirmed the 

first research hypothesis : " Students with higher working memory capacity will 

have more complete note-taking performance than students with lower working memory 

capacity." Results from the above detailed analysis showed that students didn't differ 

very much in recording what was put on the blackboard, but there was a markedly 

striking difference in recording the lecture messages spoken by lecturers.

For most students with lower working memory capacity, their notes were found 

to be almost an exact copy of blackboard writing. Occasionally, they would take down 

some extra lecture information but most times they seemed to be taking notes only 

verbatim. For students with higher working memory capacity, two students were found 

to take notes in their personal forms : one noted key words or concepts in a diagrammatic 

format ( e.g. see Figure 5-2 ) and another used connections and summarisation to 

organise the lecture materials ( e.g. see Figure 5-3 ). The rest of higher working memory 

students were found also to copy down the board writing but, in addition, they added 

more extra lecture messages spoken by lecturers.

The results from the above analysis allow us to identify four types of note-taking 

displayed by the students : BS - ( Blackboard Signal Minus ), BSO ( Blackboard Signal 

Only ), BS + ( Blackboard Signal Plus ) and EL ( Elaboration ). Among those four 

types, the first three are mostly involved in taking an approximate copy of blackboard and 

the printed materials on transparency without much processing of the lecture information.

TABLE 5-12 shows the number of students whose note-taking types can be 

identified. It seems that the students with lower working memory capacity tended more
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TABLE 5-12. The Number of Students in Different Note-taking Types 

( classified according to their working memory capacity )

Note-taking
Type

Student Type BS - BSO BS + EL

Low working memory 
capacity

4 4 2 0

Average working 
memory capacity 1 7 4 0

High working memory 
capacity 0 1 3 2

*** BS- = Blackboard Signal Minus BSO = Blackboard Signal Only

BS + = Blackboard Signal Plus EL = Elaboration

likely to have BS - and BSO types, but the students with higher working memory 

capacity tended more likely to have BS + and EL types.

The comparisons of note-taking completeness and exam performance between 

students with different working memory capacity are shown in TABLE 5-13. As shown 

clearly in this table, the students with higher working memory capacity who are in 

general more complete note-takers, had better performance in both the class exams and 

final degree exam than the students with lower working memory capacity. This 

finding confirms the second hypothesis : " Students with higher working 

memory capacity will have better academic performance in exams than students with 

lower working memory capacity."
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TABLE 5-13. The Relationship between Working Memory Space 

and Exam Performance

Performance 

Student T y p e s ^ \ .

Mean score of 
1st class exam

Mean score of 
2nd class exam

Final results of 
Degree Exam

Low W.M

(10 students)
51.6 37.6

Exempted — 1 
|  Pass — 4 

Failed — 5

Average W.M 

(12 students)
64.8 52.6

r Exempted — 2 
\ Pass — 9 
1 Failed — 1

High W.M 
(6  students)

85.2 75.0
Exempted — 4 

|  Pass — 2 
 ̂Failed — 0

*** W.M = Working Memory Space or Capacity

Since one of the main objectives of this present study is to look at how different 

lecturing styles influence the way students process lecture information in their working 

memory, several sets of notes were collected from Lecturer 9, whom students rated as 

"ineffective" and a large number of written-in comments showed that students had 

difficulty in recording lecture materials because of the lecturers' pace.

In one lecture, Lecturer 9 spent three minutes and forty-seven seconds talking 

about: (i) the relevance of food chemistry to human daily life, (ii) the current status of R
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& D in food chemistry, (iii) quality factor of food, (iv) typical food package information, 

(v) water content in food, (vi) water activity and (vii) the way water molecules are bound 

in food. There were altogether 14 information units and 532 words conveyed by this 

lecturer. During this period, a transparency about "Typical Food Packaging Information" 

was shown on the projector. The rate of speech was 141 words per minute, which is 

faster than most lecturers. The lecturing pace index was 18.5 information units per five 

minutes, which is also more rapid than most lecturers. This seemed to be a high 

information density lecture in which students felt overloaded.

What the students wrote of this period of lecture presentation in their notes are 

listed below in Figure 5-4. It was noticed that students with lower working memory 

capacity recorded less completely either the content of "Typical Food Packaging 

Information" ,which was presented on the transparency ( see L 1 to L 5 ) or fragments 

of the verbal information ( L 6 to L 9 ). In contrast, students with higher working 

memory capacity recorded more information units by either taking down the presented 

materials plus extra verbal information ( Compare the notes of H 1 to H 3 ) or by 

summarising the key points ( H 4 and H 5 ).

In another lecture, Lecturer 8 - although rated as an "effective lecturer", when he 

was trying to explain to students what the "lattice energy" in an ionic solid means, he 

didn't write on the board but instead he dictated from his notes and asked the students to 

write down the definition of this term. The following quotes from students' notes 

illustrated the cognitive strain that was put on the working memory space of students with 

lower capacity ( see Figure 5-5.).

As can be seen from this figure, the students with higher working memory 

capacity ( S 1 to S 6 ) didn't have any difficulty in following the dictation and they 

recorded both two definitions correctly. But in contrast, the students with lower working
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memory capacity seemed to be unable to cope with the high cognitive strain, so they 

either recorded one definition only ( S 7 to S 12 ) or even left behind with unfinished 

sentences ( S 13 to S 16 ).

Similar examples were detected in many other cases where the information 

density was high and the lecturing pace was rapid. It seemed that the students with lower 

working memory capacity suffered more than the students with higher working memory 

capacity. When lecture messages with high information density were presented to 

students, high demands were placed on students' working memory and the students with 

lower working memory capacity were more likely to be hindered from making the most 

of their working memory space in that they took only verbatim notes or even missed 

many main points.

5.4.2 The Interaction of Lecturing Styles with 

Students' Cognitive Styles

The quantitative analysis of lecture notes from students of different cognitive 

styles was carried out and the results are shown in TABLE 5-14. A key finding of this 

primary analysis was that, there was not a big difference in the total number of words 

which appeared on the board but there was a marked difference in the total number of 

information units conveyed by the lecturer, between the Field-independent students and 

Field-dependent students.

It was found that writing information on the board is a very effective cue for 

having students record key ideas. Students involved in 16 different blocks of lectures 

recorded almost 93 % of information written on the board in their notes, but only 25 % of 

the critical lecture ideas spoken verbally. For the Field-dependent students, they didn't
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seem to have difficulty in recording the main points put on the board, but they did have 

difficulty in detecting what was the relevant key ideas to note down when the lecture 

messages were presented verbally. It was also found that if a verbal signpost or stress 

was used by the lecturer, the Field-dependent students were more likely to record that 

particular lecture messages.

Even Field-dependent students recorded a fairly similar number of lecture ideas 

from lecturer’s board writing, but it was found that Field-independent students took notes 

that were more concise and contained fewer words and they didn't seem to copy in a 

complete sentence by omitting "the", "a" or "Be verbs" and by using abbreviations. On 

the contrary, Field-dependent students displayed less tendency to use abbreviations and 

took wordier notes and less efficient notes. It seemed that the Field-dependent students 

approached note-taking as a task of trying to write down as many words as possible.

TABLE 5-15 shows the note-taking types which students of different cognitive 

styles used during lectures. Most students are classified as "BSO type" since they only 

took verbatim notes; Field-dependent students' notes tended to be less complete because 

they missed most verbal lecture messages but Field-independent students' notes seemed 

to be more complete because they added extra verbal lecture messages to the lecture 

information put on the board. This confirmed the third hypothesis that " Field- 

independent students take more complete notes than the Field-dependent students ".

TABLE 5-16 shows the results of exam performance of students with different 

cognitive styles. Field-independent students' class exam scores and final degree exam 

performance were better than Field-dependent students'. This finding supported the 

fourth research hypothesis that " Field-independent students will have better 

performance in class exams and final degree exam results."
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TABLE 5-15. The number of students in different note-taking types 

( classified according to their cognitive styles )

—s. Note-taking
Type

Student Type BS- BSO BS + EL

Field - Dependent 
(7 students) 4 2 1 0

Reid - Neutral 
(12 students) 3 4 5 0

Field - Independent 
(9  students) 1 3 3 2

*** BS - = Blackboard Signal Minus BSO = Blackboard Signal Only
BS + = Blackboard Signal Plus EL = Elaboration

TABLE 5-16. The Relationship between Performance and Cognitive Style

>S .  Performance
Mean score of Mean score of Final results of

Student Types'''*'. 1st class exam 2nd class exam Degree Exam

Field - Dependent 
(7  students)

42.0 37.6
f Exempted — 1 
|  Pass — 2 

Failed — 4

Reid - Neutral 
( 6 students)

62.5 44.5
f Exempted — 1 
|  Pass — 4 

Failed — 1

Field - Independent 63.8 59.0
f  Exempted — 5 
•j Pass — 9 

Failed — 1(10 students)
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It would seem logical that these differences in performance would have partially 

resulted from differences existing between the kind of notes taken by Field-independent 

and Field-dependent learners. Consequently, the notes taken by students were further 

analysed to examine if any processing differences existed between these two groups of 

students.

One of the most important differences between the Field-dependent and the Field- 

independent students was that Field-dependent students tended to accept the organisation 

of the stimulus and therefore sometimes couldn't see which is really relevant. It has been 

found very often, that if the lecturer presented a table, a figure or a diagram and then 

explained the meaning or implications of it without writing on the board, Field-dependent 

students tended to spend time in drawing that table, figure or diagram instead of 

recording what was implied in it.

This is illustrated in the following figure ( Figure 5-6 ), which describes the 

importance of "water activity". After the lecturer presented this table on the transparency 

and wrote a mathematical expression of water activity on the board, most Field-dependent 

students were found to have recorded this information on the board only without noting 

down its implications ( F 1 to F 9 ). In contrast, Field-independent students not only 

recorded the information on the board but also noticed that "Water is the main component 

in food and there is a minimum water activity for bacteria, yeasts and moulds to grow; in 

other words, the water in food plays a role in determining what micro-organisms grow." 

( see the notes of F 10 to F 13 for comparison ).

Field-dependent students seemed to be more likely to display "functional fixity" ( 

i.e. more rigid to the format used to process information ). For example, one lecturer 

tried to explain the stability and aromaticity of benzene by using the data sheet of the heat 

of hydrogenation of double bonds. Extracts taken from students' notes show that Field- 

independent students seem to have more facility with tasks required in understanding
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more quickly the point of a joke than the Field-dependent students. This can be easily 

seen from a visual inspection of those extracts ( Figure 5-7 ). Most of the Field- 

dependent students ( D 1 to D 13 ) recorded the blackboard writing verbatim without 

taking down what "Aromaticity" meant ( they didn't seem to see the point of this 

interesting analogy, i.e., "Happiness" is called "aromaticity") and how the stability of 

benzene occurred due to the conjugation of p - electrons. In contrast, the field- 

independent students ( see 1 1 to I 6 ) seemed to pick up the point by noting down the 

relatively important message conveyed verbally by the lecturer.

Those findings are consistent with the characteristics of Field-dependent 

individuals as having difficulty in actively abstracting and organising information that is 

presented as part of a larger conceptual field.

5.4.3 The Interaction of Lecturing Styles with Students of 

Different Motivational Styles

TABLE 5-17 shows the results of analysing the quantity of words and 

information units recorded in the lecture notes taken by students with different 

motivational styles. In general, the Achiever students recorded the most words, the 

Sociable students recorded the least words, with the Conscientious and the Curious 

students in between. As regards the total number of information units, both the Achiever 

and the Curious students recorded nearly the same amount and they seemed to have 

recorded more information units than the Conscientious and the Curious students.

Detailed analysis of the structure and format of lecture notes taken by students 

with different motivational styles showed ( see TABLE 5-18 ), that the Achiever students 

tended to be more complete note-takers — four out of six students were BS + and one
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TABLE 5-18. The Number of Students in Different Note-taking Types 

( classified according to their motivational styles )

Note-taking

— ^  Type 
Student Type BS - BSO BS + EL

Achiever ( 6  students) 1 0 4 1

Conscientious 
( 11 students) 2 7 2 0

Curious ( 6 students) 1 4 0 1

Sociable (5 students) 0 5 0 0

*** BS- = Blackboard Signal Minus BSO = Blackboard Signal Only

BS + = Blackboard Signal Plus EL = Elaboration

and one EL was also found to have recorded more information units ( not necessarily 

more words). The Sociable students tended to note down only what was put on the 

board with some occasional omissions. Most Conscientious students ( 7 out of 11 are 

BSO ) were found to record mainly the blackboard writing from lecturers.

TABLE 5-19 shows the comparisons of the class exam scores and final degree 

exam performance of different students according their motivational styles. There are no 

simple patterns found in this analysis but the Sociable students have worse performance 

in both class exams than the other three groups of students, probably because they 

recorded less complete notes than the others.

From further analysis of students' lecture notes, different lecturing styles seemed 

to have profound influence in directing the Curious and the Sociable students to record 

the verbal lecture messages ( see TABLE 5-17 ). It was detected that both the Achiever
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TABLE 5-19. The Relationship between Motivational Styles 

and Exam Performance

N .  Performance 

Student T y p e s^ ^

Mean score of 
1st class exam

Mean score of 
2nd class exam

Final results of 
Degree Exam

Achiever 
(6  students)

65.0 54.2
r Exempted — 1 
j Pass — 4 

Failed — 1

Conscientious 
(11 students)

62.5 51.1
r Exempted — 4 
1 Pass — 6 
L Failed — 1

Curious 
(6  students)

65.0 48.7
r Exempted — 1 
|  Pass — 3 
L Failed — 2

Sociable 
( 5 students)

56.8 43.6
f Exempted — 1 
{ Pass — 2 
1 Failed — 2

and the Conscientious students were not found to have much differences in note-taking 

completeness between the effective lecturers and the ineffective lecturers, but there 

appeared to be a tendency that noticeable differences existed in note-taking completeness 

between the effective lecturers and the ineffective lecturers for both the Curious and the 

Sociable students.

The data from interviewing the subjects showed that both the Curious and the 

Sociable students were more motivated by the effective lecturers that they paid more 

attention to what was being conveyed and so more information units were recorded by
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them. When students were responding to a question about why they had taken more 

notes in some lectures but taken fewer notes in others, several examples of dialogue that 

illustrate the perceptions they had about the lecturers which had influenced their note- 

taking behaviours are presented below :

"His lectures were very interesting that I tended to follow through all the time 

and picked up the interesting bits, something like the relevance o f organic 

chemistry to daily life and the aside about the cosmetics was quite fun"

( on Lecturer 3, one of Group I lecturers.)

"Lecturer's style of presentation - i.e. light hearted moments - made the course of 

lectures much more enjoyable and you can easily tell from his excitement of 

voice what should be taken down. ”

( on Lecturer 8, one of Group I lecturers.)

"Such interest and dedication - gives a whole new dimension and meaning to 

chemistry, esp. the bit on the application of transition metal in bio-inorganic 

chemistry."

( on Lecturer 12, one of Group I lecturers.)

"The best lecturer this year. He made the course seem general knowledge, i.e., 

giving everyday examples to put across the chemistry."

( on Lecturer 12 - a Group I lecturer.)

"The lecturer was boring enough and he jumped about too much, so not enough 

information was taken in."

( on Lecturer 10 — Group III lecturer.)

"Far too fast - we all cant write at one hundred miles an hour, so I just jotted 

down what appeared on the board to make my life easier."

( on Lecturer 9, a Group III lecturer.)

"I found the lecturer difficult to understand and I doubt if I have gained any 

knowledge whatsoever from this series of lectures, which I found became a 

task to attend.”



( on Lecturer 10, one of Group III lecturers.)

"Style of approach and patchy form of presentation made me realise the meaning 

of the word 'boredom', and I couldn't help giving up when lines after lines of 

mathematical equations came across."

( on Lecturer 6, a Group III lecturer.)

"Fewer examples more carefully explained would get the points over better. 

Quantity does not necessarily mean quality so I only took the key points."

( on Lecturer 9 — a Group III lecturer.)

"Dr. H showed a complete lack of enthusiasm and made no attempt to make it 

interesting. I found it difficult to sit through the whole lecture, so sometimes I  

had to borrow lecture notes from my friends."

( on Lecturer 5, one of Group III lecturers.)

It seems that the Achiever students assume a sort of note-taking type ( viz., BS 

+) to minimise risk of failure and maximise the probability of success, so they have 

developed a keen commitment to any lecture messages, in their view, to enhance the 

chance of success. As indicated from their notes, they seldom missed out important 

points and it was found that most of them used a signalling system, such as circling or 

bracketing, underlining or coloured pen to highlight the examinable part which had been 

selectively cued by lecturers.

It also has been noticed that the Curious students tended to have a preference for 

seeking supplementary materials, latest developments of chemistry or the applications of 

chemistry theory because in many cases they were found to have recorded more such 

lecture messages in their notes than the Conscientious and the Sociable students.

For example, in one lecture about the development and applications of polymers, 

the lecturer spent about four minutes in getting across his message. He presented the
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material on the transparency and didn't write anything on the blackboard. After the 

lecture, notes were collected and examined, and it was found that only 14 out of 28 

students ( 50 % of the sample ) noted down something about this. Among those fourteen 

students, 1 ( 20 % ) was Sociable, 5 ( 80 % ) were Curious, 4 ( 36 % ) were

Conscientious and 4 ( 67 % ) were Achiever. The high percentage of the Curious 

students in recording this information might highlight one of the features of them. The 

following excerpts taken from students arranged by the motivational styles demonstrate 

this interesting point ( see Figure 5-8 ).

As it was indicated in TABLE 5-17 and TABLE 5-18, the Sociable students 

recorded less complete notes than the other three types of students in terms of total 

number of words and total number of information units. Further analysis showed that 

they tended to have recorded more errors that other students and dropped out most 

complex diagrams or figures. They seldom took down the lecture messages transmitted 

verbally by Group III lecturers and would sometimes take down something conveyed 

verbally by Group I lecturers.

A few fragments taken from lecture notes of the Sociable students may illustrate 

the sketchy, terse way of note-taking, with occasional intrusive doodling ( Figure 5-9).

5.4.4 The Note-taking Performance and Gender Differences

The quantitative analysis of lecture notes according to students' gender is given in 

TABLE 5-20. Women students tended to take more notes than male students both in total 

number of words and total number of information units.

A further examination of all the lecture notes taken by male and female students
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indicated that the BSO type of note-taking ( i.e. recording the blackboard signal only ) 

was the most popular practice among students despite the gender difference ( see TABLE 

5-21 ). The reason why female students took more complete notes was : (i) some of 

them tended to write down the whole sentence instead of main points; even that which 

appeared on the board was in fact more concise ; and (ii) they took down more lecture 

messages sent forth verbally.

The relationship between note-taking and test performance among different 

gender of students was further explored and the results are shown in TABLE 5-22. Male 

students scored better than female students in both class exams in spite of less complete 

note-taking, but there was not much difference in the final degree exam.

On the occasions when the lecturer dictated instead of putting the lecture messages 

on the board, women were found to record more copiously ( verbatim ) than men ( some 

of the men tried to take main points and some lagged behind with unfinished sentence ). 

It seems to suggest that female students are more capable of taking verbal messages than 

male students.

A very characteristic feature of female students was that many of them liked to 

take wordier notes than male students. In the following example, the lecturer put on the 

board the lecture segment: (i) two general structures of amino acids, (ii) elimination of 

one water molecule between those two amino acids to form a peptide bond, (iii) the 

hydrogen bonding. Then he spent about 10 minutes on explaining the meaning of 

primary structure, the secondary structure and the tertiary structure of protein molecules 

without writing anything else on the board.

A marked difference existed between male and female students, as illustrated in
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TABLE 5-21. The number of students in different note-taking types

( classified according to their gender)

Note-taking
Type

Gender BS - BSO BS + EL

Male (13 students) 1 9 1 2

Female ( 15 students ) 3 7 5 0

*** BS - = Blackboard Signal Minus BSO = Blackboard Signal Only

BS + = Blackboard Signal Plus EL = Elaboration

TABLE 5-22. The Relationship between Performance and Gender Difference

Performance
Mean score of Mean score of Final results of

Gender 1st class exam 2nd class exam Degree Exam

Male 
( 13 students)

69.9 52.3
r Exempted — 4 
{ Passed — 7 

Failed — 2

Female 

( 15 students)

56.2 47.8
r Exempted — 3 
{ Passed — 8 

Failed — 4
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the extracts from students' notes ( see Figure 5-10 ). F 1 to F 9 are the notes taken by 

female students and M 1 to M 9 are the notes taken by male students. As can be seen 

from these extracts, almost all women students recorded completely what was put on the 

board ( Notice the notes which they took were very colloquial and in fact F 2, F 3, F 4, 

F 5 and F 7 were taking down some fragments of the verbal lecture message ). 

Moreover, they also recorded a lot of information units of the primary structure, the 

secondary structure and the tertiary structure. In contrast, male students jotted down 

what was put on the board very concisely, and recorded either the terms only ( M l ,  

M 3, M 5, M 6 and M 8 ) or the main points ( M 2, M 4, M 7 and M 9 ) instead of 

taking down the verbal form of information.

5.5 The Results of Immediate Recall Test

In order to understand to what extent students had processed and understood the 

material taught during the lecture, an immediate recall test ( see Appendix 17, Page 

382 ) was given to 135 students who attended the lecture on the topic "the shapes and 

the structures of metal complexes". After collecting all the completed answer sheets, the 

lecturer helped to mark them and returned the raw scores to the researcher.

The mean scores and standard deviations for every item were calculated and then 

the percentages of students who had scored above the average were also determined. The 

results are shown in TABLE 5-23. It is clear from this table that in every item more than 

half the students scored lower than the mean score. When checked with the lecturer 

involved, he was not satisfied with students' performance.

It seemed to suggest that learning during lectures is much more demanding than it 

has ever been thought. Students have to listen to the lecturer carefully, to select the
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Ô

VO X? 
u .

\ -  
^  <2

‘1 -

m

v i

2 -  u -

« 4 =
*5
_ 2

0
u € < |

£
<

vo

- ^ - t )

% i

0 x- t ‘
~4j-<r

TV

x-2
i

5- 0

-2
£

186

ni s
~2-

As

k



r>
3

i
J .

J

O

*>
t~ -

- 2

i
~t>

o l
VJ

~o§o

3
3

-  1 
I

-T

u
l>
o

S ■ 
0 - " £

? 3 w  o a  ■

13

1

9 -T  0

r

"  o -  ^  c---------6

X
187

Fi
gu

re
 

5-
IO

fc
on

td
 

) 
N

ot
es

 
Ta

ke
n 

by 
M

ale
 

St
ud

en
ts



TABLE 5-23. The Results of the Immediate Recall Test

''Nv * s Performance

Item X S. D %

1 48.0 47.1 49

2 57.9 26.5 14

3 a 63.7 39.1 24

3 b 41.4 37.0 45

TOTAL 52.5 24.5 43

1. X = the mean score S.D. = the standard deviation

2. % = the percentage of students who scored above the
mean score

essentials from the information conveyed, to hold that information and to 

manipulate it in order to make sense of it and to take down relevant notes. The findings 

from this test indicated the heavy cognitive strain put on the working memory space of 

students that they could take verbatim notes only without much processing of the lecture 

information.

5.6 Students’ Note-taking Behaviours In General

Although the subjects of this present study seems to be a good sample and to be 

able to represent the whole class, it was felt necessary to carry out a general survey to 

understand students' opinions about note-taking during lectures. In other words, to
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round off this study it was decided to administer a survey questionnaire to the whole 

class ( See Appendix 19, Page 387 ). This questionnaire consists of five questions 

with several sample optional choices to induce students to express their views.

In this survey, students were asked about the purpose of note-taking during 

lectures, their opinions about having complete handouts, how they select the essential 

lecture information to take down, how they use the lecture notes and for what purpose, 

and any features of lectures that they would like to see changed to enable them to take 

satisfactory notes.

On the first and second weeks of the third term, the questionnaire sheets were 

distributed to each student when they went into the lab. Students were then requested to 

write their responses to those five questions and the researcher immediately collected the 

completed questionnaire sheets before the laboratory started. A total of 457 

questionnaires were collected ( The response rate was 89 % ) and 19 were found to be 

spoiled or blank, so 438 questionnaires were used for analysis. The results are tabulated 

as follows ( TABLE 5-24).

TABLE 5-24. The Results of Note-taking Questionnaire

TDn® IRtssnnMs gpff 4 3 8  QunssftftonniiDfflDir® SDncgttg (  }

Item Questions Percentage

1. The purpose of note-taking during lectures

(a) To concentrate..........................

(b) To have something as a record

(c) Other ideas ..........................

69

27

4
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2. The opinion about note-taking as opposed to having complete printed handout

(a) Can't understand lecture and take notes at the same time...................  34

(b) Handouts are not in my own language or style .............................  62

(c) I like to write in my way or language - ..............     9

(d) I like printed handouts----------------------------    41

3. When taking notes, the way to get down "the essentials"

(a) Take down what is on the board o n ly -------------------------   43

(b) Get "signals" from the lecturer about what is important — ............... 67

(c) Write down as much as possible    ........... - ...............................   19

(d) Don't know what is important    ............. - ---------    11

(e) O thers -----------------    —  5

4. How to use the notes

(a) Supplement them from the textbook---------------------------------------- 46

(b) Never look at them till exam time — --------   8

(c) They are the main source of my revision m aterial ........................  72

(d) Rewrite th e m     - 23

5. The features of lectures students like to see changed to enable them to take 

satisfactory notes.

[A ] About lecturer's personality

(1) Liven up the lecturers................. ................. - ...........................   5

(2) More enthusiastic    .................................  —  9

(3) More approachable............... - .................... - ..................... - ...........  7

(4) Not monotonous.......................      8

(5) Louder, clear vo ice ...................................     17

[B ] About lecturing methods

(1) Give the objectives for the lectures..............  - ................  5
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(2) Put headings and subheadings................     11

(3) Need introduction, preview and guidelines..............................   5

(4) Review and summarise........................    13

(5) Point out main points ( say clearly what to take down, and give

indication of what is relevant) — --------      41

(6) Better and bigger writing on the board ----------------------------  33

(7) Don't talk and use OHP, slides at the same tim e  ...........   13

(8) Don't talk and write at the same tim e ------------    37

(9) More time for copying down the lecture material ................  29

(10) Go at a slower p a c e ---------------------------------------------------------  39

(11) Speak slowly to allow note-taking---------------------------------------  24

(12) More time for asking questions-------------------    3

(13) Less writing and more explaining-----------------------------------------  23

(14) Explanations should be sketchy, concise and less digression---------  12

(15) Speak clearly, logically and coherently and don't jump around  31

(16) Put new names, formulae and terminology on board--------------------  7

(17) Use different Audio-visual Aids    ....................- -----------   23

(18) Give the page number of references and textbooks - ..................   13

(19) Give the exam material h in ts   - 19

(20) More handouts — ....................................................   27

(21) Give the handouts of diagrams-----------------------------------------  14

(22) More demonstrations........................... - ................- ................. —  7

(23) More exam ples................. - .............. - .......................................... 18

(24) More talkback - like tutorials...................   2

*** Since students might have more than one response in each item, the total 

percentage mav exceed 100 %,
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Based upon the research findings from the sample and the results from the above 

questionnaire, some conclusions could be drawn :

(1) Note-taking was a very common activity of students. Often, what the lecturer 

was writing on the blackboard was all they had in mental focus ( Perception 

of importance).

(2) Most students felt that listening to the lecturer and taking notes 

simultaneously was very demanding, thus resulting in taking verbatim notes 

only and neglecting most lecture messages transmitted verbally ( Self - 

protection against working memory overload).

(3) The processing of lecture information did not appear to be in-depth; students 

were attending to, but not actively processing or working on the information 

conveyed by the lecturers ( Self- protection against working memory 

overload).

(4) Information processing was also frequently punctuated by shifts in attention. 

Students’ information processing in this present study was basically passive 

rather than active. There were exceptions, with several students using 

diagrammatic network or logical connections to structure their personally 

meaningful forms of the lecture information.

(5) One point worth noting is that low processing could be related to the 

purposes which students expected lectures to serve ( Perception ).

From the interview and the results of the questionnaire, more conscientious 

students appeared to be more concerned about identifying what ought to be 

learnt than about learning on the spot. They appeared more intent on 

recording the detailed factual information to aid subsequent study and 

preparation for exam than attempting to learn during lectures. They used 

lectures primarily to answer the question: What do I need to know for 

assessment purpose ? For them learning for retention appeared to be mainly 

a post-lecture activity in an out-of-class content ( Self - protection against
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working memory overload ).

(6) Both implicit and explicit cues were used by students to get down "the 

essentials" of a lecture content. These cues included : (i) the blackboard 

writing ( the most obvious and most effective one), (ii) lecturer' verbal 

stress or signpost, (iii) lecturer reiteration of a point, (iv) the non-verbal 

cues such as knocking on the bench or using the pointer and (v) longer than 

usual time spent on a topic or detailed handouts.
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CHAPTER SIX

The Planning and Adm inistration of 

the Third Phase of the Study

6.1 Problems and Hypotheses

Since students' rating of courses and lecturers has been carried out within the 

Chemistry Department for two full sessions and we have had access to larger number of 

lecturers, students and course types, it was thus intended to test the following 

hypotheses:

Hypothesis 1 Students' ratings provide reliable measures of overall lecturing 

performance.

Hypothesis 2 Students' perceptions of a lecturer’s lecturing performance are 

as expected in terms of Information-Processing Theory.

Hypothesis 3 Students will take more verbatim notes when they attend the 

lectures given by ineffective lecturers under one of the 

following situations : (i) rapid lecturing pace; (ii) low 

instructional cues; (iii) low focussing and (iv) shorter wait­

time.

In order to compare the note-taking behaviours and performance of a particular 

type of learner with different working memory capacity in various lectures, the following 

hypotheses were also tested :

Hypothesis 4 The students with higher working memory capacity will take 

more complete notes than the students with lower working 

memory capacity.

Hypothesis 5 The students with higher working memory capacity will have
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better performance in class exam than the students with lower 

working memory capacity.

Hypothesis 6 The field-dependent students will be less complete note-takers 

than the field-independent students.

Hypothesis 7 The field-dependent subjects will have lower scores in class 

exam than the field-independent subjects.

Hypothesis 8 The achiever and the conscientious students will have more 

complete note-taking than the curious and the sociable 

students.

Hypothesis 9 The achiever and the conscientious students will have higher 

scores in class exam than the curious and the sociable 

students.

Hypothesis 10 Female students will be more complete note-takers than male 

students.

Hypothesis 11 Female students will perform better in class exam than male 

students.

6.2 Looking at Lecturers through the Eyes of Students

From October 1990 to March 1991, students' ratings of courses and lecturers 

were carried out by means of the newly revised version of the rating scale — special 

response sheets printed in two colors and in mark-sense format ( see Appendix 13, Page 

357 ). In this questionnaire, each factor was examined by at least two questions to allow 

us to check for internal consistency. If the students' response was capricious, it would 

show up in statistical clashes within each dimension, resulting in low correlations.

The evaluation was continued throughout the whole period for every block of
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lectures and for every lecturer by random samples ( the number of students ranged from 

36 to 256 respectively ) of all the students attending the First-year Ordinary Chemistry 

course. A total of 1174 student response sheets were finally collected, with 13 lecturers 

involved. It was noticed that, in general, there were very few spoiled sheets and the 

response rates of questionnaire were usually very high, ranging from 87 % to 96 %.

Throughout this period, all the processing of the student responses was done 

entirely by computer, thus increasing the accuracy of scoring and expediting the return of 

results to the lecturers. •

The use of the mark-sense forms was also monitored throughout the whole 

session. We have noted, for example, that the mark-sense reader is quite fussy about 

what it will accept If students have not been careful enough in marking their responses, 

this can result in an excessive number of "No Response" entries in the computer print­

out. Some of the staff have expressed concern when the "No Response" entries 

exceeded 20% or more of the total.

On such occasions, we have reprocessed the entire set of response sheets by 

hand, and we have shown that the failure of the mark-sense reader to pick up some 

responses has made no significant difference to the overall result - in other words, the 

"missing responses" have exactly the same pattern as that shown in the print-out. We 

repeated this test on several occasions, always with the same result ( MacGuire, 11).

6.3 Looking at Lecturers through the Participant Observation

The lecturing behaviours of 13 lecturers for this course were observed by using 

the "Observation Schedule for Lecturing Behaviours" ( Appendix 3, Page 326). The 

ratings were mainly concerned with : (i) the audibility of voice and the quality of
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blackboard writing, (ii) uses of humour and asides, (iii) giving instructional cues, (iv) 

wait-time and (v) focussing and (vi) the lecturing pace.

There were altogether 79 lectures, divided into 13 blocks given by 12 different 

lecturers ( One of them taught two different blocks of lecture course ). Lectures were 

given to about 250 students in a theatre with a capacity for 400 and each lecture duration 

was 50 minutes. Due to the large class size, it was divided into two teaching groups 

taught by the same lecturer, one in the morning and another in the afternoon.

Three lectures were randomly chosen from each lecturer and all the frequencies of 

lecturing behaviours which were concerned with the above variables were investigated 

and coded. In addition, the observed lecture was tape-recorded and transcribed so that 

the information units, frequencies and length of pauses and verbal cues could be 

determined and the transcripts were also used for the cross check on the other variables 

observed.

6.4 Looking at Lecturers through the Eyes of Staff Members

From 1988 to 1991, the staff in the Department of Chemistry have been using our 

student rating forms for nearly three full sessions. At the end of the second term ( March 

1991), we carried out a detailed survey of staff opinions of student rating of courses and 

lecturers within this department.

It was intended to investigate if the accuracy of students' perceptions of a 

lecturer's performance, ( as measured by the average ratings awarded, and by the number 

and the nature of written-in comments ), would match the lecturers' impressions of their 

own lecturing effectiveness.
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We produced a list of 60 statements sub-divided into eight categories to seek the 

opinions of staff members about the student evaluation exercise. Since the task of rating 

all 60 statements would take too long, we then created three separate questionnaire forms, 

each having 30 statements, randomly arranged ( Appendix 22 , Page 410 ). These 

different questionnaire forms were issued randomly to all academic staff in the Chemisdy 

Department and the staff were allowed to make formal comments about students' rating 

of courses and lecturers.

6.5 Investigation of Students' Note-taking Behaviours

6.5.1 Subjects

Subjects were obtained through the cooperation of the class-head of the First-year 

Ordinary Chemistry course at the Chemistry Department, University of Glasgow. All 

subjects were randomly selected from the name list of students who registered in the 

above course.

This produced a total subject pool of 35, from which three subjects were 

eventually dropped out because of missing data. Of the 32 subjects for whom complete 

scores were available, 15 were male and 17 were female.

6.5.2 Criterion Measures

The criterion measure for X-space ( the working memory capacity ) was the Digit 

Backward Test, adapted from the standardised procedure for adults developed by Jensen 

( 152 ).
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The criterion measure for cognitive style, i.e., field-dependence / field- 

independence was the HFT ( Hidden Figures Test).

Finally, the classification of students into different motivational styles was carried 

out by asking the subjects to respond to the "Motivational Style Selection Grid" ( see 

Section 4.4.2.2, and Page 101 ).

6.5.3 The Procedure

All tests were administered in groups of four to six students. Since commercial 

versions of these tests are not available, the procedures involved are described as 

follows.

6.5.3.1 Selecting the Student Sample

In October 1990 when the first term started, the name list of all first year science 

students who registered in the Ordinary Chemistry course ( total 519), was used to select 

a random sample of 35 students. Later they were contacted in a small group basis ( from 

4 to 6 students in a group ) and after giving their consent to cooperate in this study, they 

were immediately given all the above tests. At first, they were "warmed up" by the Digit 

Forward Test and then the Digit Backward Test which took about 7 minutes. And 

subsequently, they were given the Hidden Figures Test and the Motivational Style Test, 

which lasted 30 minutes.

There were 35 students who were selected for the sample but one dropped out 

due to illness and two of them were also dropped out because they didn’t hand in their 

lecture notes since the very beginning, so the total number of student sample was 32.
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6.5.3.2. Measurement of Working Memory Capacity

In the Digit Backward Test, both the instructions and the actual series were tape- 

recorded. A warm-up period was presented first by using the Digit Forward Test, in 

which subjects were asked to repeat, in succession, from two-digit series through to 

eight-digit series. The rate of presentation was one digit per second.

Following this warm-up, subjects were asked to repeat, again in succession but 

this time in reverse order, from two-digit series to eight-digit series. In order to obtain a 

DBT score that could be regarded as a valid measure of working memory space, students 

had to be tested under rigorously controlled conditions.

And the results of the present test are as follows :

Category Number of students

Low Working Memory Capacity -----------------------  12

( X - 4 o r 5 )

Average Working Memory Capacity -------------------- 15

( X = 6)

High Working Memory Capacity ------------------ 8

( X= 7 or 8 )

6.5.3.3 Measure of Students' Degree of Field-dependence 

and Field-independence

The Hidden Figures Test was administered to all the 35 students targeted as the 

sample. The subjects were requested to identify and outline the specific simple shape
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which has been embedded in the complex figures. There are altogether 18 complex 

figures, with two additional complex figures to serve as examples.

From this sample, 11 students who scored in the top third of the distribution on 

the Hidden Figure Test ( > 14 ) were categorised as field-independent subjects. 8 

students who scored in the bottom third of the distribution ( < 9 ) were categorised as the 

field-dependent subjects; and the other 16 students who scored in between were 

categorised as field-neutral subjects.

6.5.3.4 Classification of Students' Motivational Styles

The Motivational Style Test - a selection grid, was used to assign a student to a 

particular motivational style. The subjects were asked to select optionally up to five 

descriptions which they felt most closely fitted their own feelings about learning.

In this grid, there are sixteen statements which are composed of four categories of 

motivational attitudes, with four items in each category. By inspecting the response 

clusters, it is possible to categorise a student into a specific motivational style. The 

results of this test are shown as follows :

Motivational style Number of students

Achiever ( A )     6

Conscientious ( Con) ----   -........................  16

Curious ( C u)  -..........................  8

Sociable ( S ) ....... -............................. -..............  5

6.5.3.5 The Sample and the Whole Class
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The student sample was subdivided into different groups according to their 

working memory space, field-dependent / field-independent style and motivational style 

as shown in TABLE 6-1.

Since the evaluation of lecturers was carried out by random samples instead of the 

whole class, it was necessary to check the reliability of the results of students' ratings. In 

October, the rating was carried out among the whole class and the sample of this present 

study respectively. The results have the same patterns of overall rating and there are no 

significant differences found between them ( TABLE 6-2).

Similar exercises have been carried out on several occasions and the results 

showed that the overall rating by a random sample of students of more than 30 is almost 

the same as the overall rating by the whole class. And it has also been found in all of 

these cases, the subjects of the study always have the same patterns as other samples of 

whole class.

Besides, the gender percentages ( male : 47 %, female : 53 % ) of the subjects 

and the whole class ( male 49 %, female 51 % ) showed no significant differences either. 

As regards the first class exam scores, the subjects have an average of 53.3 and the 

average of whole class is 54.0 , there is no significant difference found between them.

To sum up, the subjects selected in this present study could be seen as 

representative of the whole class.

6.5.3.6 Inspection of Students' Lecture Notes

After the subjects had completed the three tests, the researcher made arrangements 

with them about how their lecture notes should be collected. From the second week in
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TABLE 6-1. Classifying the 32 Students into Different Groups

Working Memory Cognitive Style Student Motivational Style

Capacity A Con Cu s

FD ( 3 )
S 1 
S 2 
S 3

V
V
V

LOW

( X = 4  ) v X = 5 '

FN ( 4 )  

FI ( 5 )

S 4 
S 5 
S 6 
S 7
S 8 
S 9 
S 10 
S 11 
S 12

V

V
V

V
V
V
V

V

V

FD ( 3 )
S 13 
S 14 
S 15

V
V
V

MIDDLE 

( X = 6 )
FN ( 2 ) S 16 

S 17
V

V

FI ( 3 )
S 18 
S 19 
S 20

V
V

V

FD ( 3 )
S 21 
S 22 
S 23

V
V

V

HIGH
FN ( 3 )

S 24 
S 25 
S 26 V

V
V

( X = 7 )

FI ( 6 )

S 27 
S 28 
S 29 
S 30 
S 31 
S 32

V
V

V
V
V

V

*** Cognitive Styles : FD = Field Dependent FN = Field Neutral FI = Reid Independent

Motivational Styles : A = Achiever Con = Conscientious

Cu = Curious S = Sociable
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the first term, the lecture notes of the subjects were collected from time to time without 

prior warning, sometimes in the afternoon after the students had attended the morning 

lecture and sometimes the next day.

Since the way students used their lecture notes was a very important factor in this 

present study, the whole sets of students' lecture notes were once again collected at the 

end of the first term for further examination.

By attending the lecture, the researcher obtained an exact copy of what appeared 

on the blackboard and the materials presented with audio-visual aids. The above 

materials were analysed into information units and used to check those each student had 

recorded.

The tape-recording of each lecture was transcribed so that the information units 

presented verbally could be analysed and used to check those which each student had 

recorded in his /  her notes.

At least three sets of lecture notes ( from each lecturer) were borrowed from all 

the subjects and xeroxed for examination. The content of these lecture notes is 

summarised as follows:

Lecturer 1 ( Thermodynamics )

1. Hess's Law and average bond dissociation energy.

2. Direction of change and entropy change.

3. The Second Law of Thermodynamics.

Lecturer 2 ( Atoms and Molecules I )

1. Formal charge and electrical dipole moment.

2. Electronegativity and Lewis formulae for polyatomic molecule.

3. The application of Lewis formulae to write the molecular
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structure.

Lecturer 3 ( Organic Chemistry I )

1. Systematic nomenclature of alkanes and chirality and 

configuration.

2. Racemate and enantiomers; Preparation and property of alkyl

halides.

3. Alcohols and the property of alkenes.

Lecturer 4 ( Atoms and Molecules I I )

1. The electronic structure of atoms and energy levels in the H atom.

2. Electromagnetic radiation and Rydberg equation.

3. Line spectra and spectra of many electron atoms.

Lecturer 5 ( Chemical Kinetics )

1. Average reaction rate and the unit of reaction rate.

2. Reaction rate and rate law.

3. Temperature dependence of reaction rate.

Lecturer 6 ( Phase Equilibria )

1. Surface tension and dynamic equilibrium.

2. Phase diagrams and relative lowering of boiling point.

3. Osmotic pressure and its application.

Lecturer 7 ( Inorganic Chemistry I )

1. Inert gases : occurrence, uses and compounds.

2. Disproportionation reactions, interhalogens, polyhalides and 

oxyacids of halogens.

3. Nitrogen group and oxygen group.

Lecturer 8 ( Organic Chemistry II )

1. Ester and its derivatives.

2. The structure, property and reactions of benzene.

3. Carboxylic acid and its derivatives.
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6.6 Diary-Interview with Students

In order to understand what students actually do with their lecture notes and how 

they make use of the product of note-taking, the diary-interview method was adopted in 

our research from November 1990.

Prior arrangements were made such that at least two interviews with each subject 

were taken during the whole period. Each interview lasted from 1 0 -3 0  minutes 

respectively in which the researcher enquired of the particular student such things as :

(1) Any specific problems found in that subject’s lecture notes to check whether 

any note-encoding had been used when taking notes.

(2) Any individual difficulties in following lectures due to lecturing conditions in 

a specific lecturer's course.

(3) What they have done to the recorded notes.

(4) How they have made use of the notes.

6.7 Students’ Note-taking Behaviours In General

Although the 32 students seemed to be a random sample being representative of 

the whole class, it was felt more appropriate to undertake a general survey in order to 

understand what the students in general feel about note-taking during lectures. The 

questionnaire is composed of five questions with several sample optional choices to 

induce students to express their views ( see Appendix 19, Page 387 ).

In this survey, students were asked about the purpose of note-taking during 

lectures, their opinions about having complete handouts, how they select the essential 

lecture information to take down, how they use the lecture notes and for what purpose,
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and any features of lectures that they would like to see changed to enable them to take 

satisfactory notes.

On the eighth and ninth weeks of the first term', the questionnaire sheets were 

distributed to each student when they went into the lab. Students were then requested to 

write their responses to those five questions and the researcher immediately collected the 

completed questionnaire sheets before the laboratory started.

A total of 427 questionnaire sheets was distributed and 353 questionnaire sheets 

were returned. After inspection, 34 questionnaire were found to be spoiled or blank and 

so they were not used for analysis. Finally 319 questionnaire sheets were examined and 

the response rate was 75 %.
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CHAPTER SEVEN

T esting H ypotheses and R esults

7.1 Students' Perceptions of the Effectiveness of Lecturers

In the following section, the accuracy of students’ perceptions of a lecturer's 

performance, as measured by the average ratings awarded, and by the number and the 

nature of written-in comments, would be compared with the participant observation 

ratings by the researcher and also subjected to the judgement from lecturers' own 

impressions of overall lecturing effectiveness.

7.1.1 Testing Hypothesis 1

For convenience, the hypothesis was restated as follows:

"Students' ratings provide reliable measures of overall lecturing performance."

7.1.1.1 Data Analysis and Results

For each separate lecturer, the actual and percentage frequency of the student 

response, for each rating on the rating scale, was calculated for all 22 statements 

appearing on the sheet. For example, a typical summary data table such as Lecturer 1 

is shown in TABLE 7-1.

As stated in a previous analysis ( Chapter Two ), for the ordinal scale of
2categories, it is more appropriate and more valid to use the Chi-Square ( X ) test and the 

Spearman Rank Order correlation coefficient ( rQ ), to make comparisons between the 

lecturers. Because in this rating scale, each factor was examined by at least two
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questions to allow us to check for internal consistency. If the student response was 

capricious, it would show up in statistical clashes within each dimension resulting in low 

correlations.

TABLE 7-1. A Typical Data of the Lecture Course - L 1

DATE * |  25 / 10 / 90~ COURSE L 1 4 6 3

( Actual valuM  ) ( Parcantag* valua* )

1 2 3 4 5 TOTAL

ITEM 1 16 72 279 86 9 462

ITEM 2 0 40 282 123 12 457

HEM 3 9 92 242 95 24 462

DEM 4 8 103 266 74 10 461

DEM 5 42 141 197 70 12 462

DEM 6 58 248 90 59 9 464

DEM 7 18 54 195 160 23 450

DEM 8 18 128 174 113 28 461

DEM 9 27 178 161 75 13 454

DEM 10 22 180 160 70 25 457
DEM 11 46 127 186 61 27 447

DEM 12 17 113 137 141 47 455

DEM 13 11 50 119 156 120 456

DEM 14 11 50 90 201 109 461

DEM 15 22 130 159 107 40 458
HEM 16 26 70 122 187 58 463

DEM 17 4 56 161 160 82 463

DEM 18 31 181 158 70 21 461

DEM 19 6 50 227 112 59 454

DEM 20 27 239 160 29 3 458

DEM 21 114 234 99 9 2 458

DEM 22 50 76 138 117 62 443

1 2 3 4 5 TOTAL
DEM 1 3 16 60 19 2 100

DEM 2 0 9 62 27 2 100

DEM 3 2 20 52 21 5 100
DEM 4 2 22 58 16 2 100
DEM 5 9 31 43 14 3 100
DEM 6 13 53 19 13 2 100
DEM 7 4 12 43 36 5 100

DEM 8 4 28 37 25 6 100

DEM 9 6 39 35 17 3 100

DEM 10 5 40 35 15 5 100

DEM 11 10 28 42 14 6 100

DEM 12 4 25 30 31 10 100

DEM 13 2 11 26 35 26 100

nEM14 2 11 20 43 24 100

DEM 15 5 28 35 23 9 100

DEM 16 6 15 26 40 13 100

DEM 17 1 12 35 34 18 100

DEM 18 7 39 34 15 5 100
DEM 19 1 11 50 25 13 100

DEM 20 6 52 35 6 1 100

DEM 21 25 50 22 2 1 100

DEM 22 11 17 32 26 14 100

The procedure for testing the statistical significance of all twenty-two items for the 

13 separate lecturers and the inter-correlations between the twenty-two statements on the 

student response sheet was described as follows :

(1) Calculating the composite totals for the whole course by using the 

completed response sheets which had been collected from students during the 

period of the third phase study. TABLE 7-2 shows the results of calculation. 

This norm was used as a datum line against which individual lecturer ratings

were then compared.

(2) Computing the expected frequencies for all 22 items by using the observed 

frequencies ( viz. the actual frequencies, such as in TABLE 7-2). For
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instance, we can use the actual frequencies for item 1 ( for the 1098 students 

given in TABLE 7-2) to calculate the expected frequencies for item 1 ( for 

the 462 students in TABLE 7-1). The expected frequencies will be (462 /  

1098 ) times the actual frequencies ( i.e. '29', '204', '655', ’175’ and '35') 

given in TABLE 7-2, and the results are : '12', '86', '275', ’74’ and '15' 

respectively.

TABLE 7-2. The Composite Totals for the Whole Course

DATE = | 27 / 3 I 91 COURSE A ll

( Actual values )

1 1 2 1

Percentage values )

1 2 3 4 5 TOTAL

ITEM 1 29 204 655 175 35 1098

ITEM 2 11 111 701 249 22 1094

ITEM 3 49 221 664 132 28 1094

ITEM 4 56 363 483 148 46 10%

ITEM 5 90 223 334 312 132 1091

ITEM 6 128 594 231 110 36 1099

ITEM 7 43 101 346 475 117 1082

ITEM 8 51 304 481 209 46 1091

ITEM 9 116 501 320 112 34 1083

ITEM 10 82 480 354 123 49 1088

ITEM 11 66 254 538 143 64 1065

ITEM 12 154 379 239 210 101 1083

ITEM 13 167 278 242 226 168 1081

ITEM 14 111 249 224 321 187 1092

ITEM 15 116 408 290 186 88 1088

ITEM 16 62 121 222 463 226 1094

ITEM 17 48 220 419 267 142 10%

ITEM 18 128 490 321 106 41 1086

ITEM 19 128 313 419 140 82 1082

ITEM 20 126 609 287 53 16 1091

ITEM 21 241 559 238 43 9 1090

ITEM 22 89 138 261 292 283 1063

1 2 3 4 5 TOTAL
HEM 1 3 19 60 14 3 100

ITEM 2 1 10 64 23 2 100
ITEM 3 4 20 61 12 3 100
ITEM 4 5 33 44 14 4 100
ITEM 5 8 20 31 29 12 100
ITEM 6 12 54 21 10 3 100
ITEM 7 4 9 32 44 11 100
ITEM 8 5 28 44 19 4 100
ITEM 9 11 46 30 10 3 100

ITEM 10 8 43 33 11 5 100
ITEM 11 6 24 51 13 6 100
ITEM 12 14 36 22 19 9 100
ITEM 13 15 27 22 21 15 100
ITEM 14 10 23 21 29 17 100
ITEM 15 11 37 27 17 8 100
ITEM 16 6 11 20 42 21 100
ITEM 17 4 20 39 24 13 100
ITEM 18 12 44 30 10 4 100
ITEM 19 12 29 38 13 8 100
ITEM 20 12 56 26 5 1 100

ITEM 21 22 51 22 4 1 100

ITEM 22 8 13 25 27 27 100

TABLE 7-3 shows the results of calculating the expected frequencies for all 

22 items. ( The observed frequencies are, of course, the same as the actual 

frequencies shown in TABLE 7-1).

(3) Calculating the value of Chi-square for each item in TABLE 7-3 by using the 

following formula

X2 = £ { ( o - E ) 2 /E }
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where O = the observed value 

and E = the expected value

TABLE 7-3. The Observed Frequencies and the Expected Frequencies of 

the Lecture Course - L1

DATE c 2 7 / 3 / 9 1 CO URSE L 1 4 6 3

( O b M rv « d  v a lu e s  )

1 2 3 4 5 TOTAL

ITEM 1 16 72 279 86 9 462

ITEM 2 0 40 282 123 12 457

ITEM 3 9 92 242 95 24 462
ITEM 4 8 103 266 74 10 461

ITEM 5 42 141 197 70 12 462

ITEM 6 58 248 90 59 9 464
ITEM 7 18 54 195 160 23 450
ITEM 8 18 128 174 113 28 461

ITEM 9 27 178 161 75 13 454
ITEM 10 22 180 160 70 25 457
ITEM 11 46 127 186 61 27 447

ITEM 12 17 113 137 141 47 455

ITEM 13 11 50 119 156 120 456

ITEM 14 11 50 90 201 109 461
ITEM 15 22 130 159 107 40 458
ITEM 16 26 70 122 187 58 463

ITEM 17 4 56 161 160 82 463

ITEM 18 31 181 158 70 21 461
ITEM 19 6 50 227 112 59 454
ITEM 20 27 239 160 29 3 458

ITEM 21 114 234 99 9 2 458

ITEM 22 50 76 138 117 62 443

( Exp«et*d value* )

1 2 3 4 5 TOTAL

ITEM 1 l 2 86 275 74 15 462
ITEM 2 5 46 293 104 9 457
ITEM 3 21 93 280 56 12 462
ITEM 4 24 153 203 62 19 461
ITEM 5 38 94 142 132 56 462
ITEM 6 54 251 98 46 15 464
ITEM 7 18 42 143 198 49 450
ITEM 8 22 128 204 88 19 461
ITEM 9 49 134 47 14 '1 5 4
ITEM 10 34 202 148 52 21 457
ITEM 11 28 107 225 60 27 447
ITEM 12 66 159 100 88 42 455
ITEM 13 71 117 102 95 ' 7T 456
ITEM 14 47 105 95 135 79 461
ITEM 15 49 172 122 78 37 458
ITEM 16 26 51 94 196 96 463
ITEM 17 20 9'3 ' 1 7 7  ' 113 60 463
ITEM 18 54 208 137 45 17 461
ITEM 19 54 131 176 59 34 454
ITEM 20 53 256 120 22 7 458

ITEM 21 101 235 100 18 4 458
ITEM 22 37 58 108 122 118 443

TABLE 7-4 shows the levels of significance of all 22 items for the 13 

separate Lecturer 1 ,2 ,3  ... and 13. In this table, the shadings are used to 

highlight those lecturers who were significantly different from what would 

be expected if all of the lecturers were of the same quality ( Le., the overall 

norm).

(4) Estimating the "measurement of agreement" ( i.e. the percentage bias ) for 

each item by ignoring any ' 3 ' ratings and calculating the value of { ( 4 + 

’5 ')  -  ( T  + '2 ') }. Because students were asked to rate the given 22
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items on the assumption that, unless it said otherwise, a rating o f15 ' 

indicated strong agreement, and a rating o f ' 1 ' indicated strong 

disagreement, a high positive rating in an item ( i.e. strong agreement) 

indicated that a lecturer is rated as good in that particular item.

For items 1, 2 and 3, the optimum rating would be ' 3 1 or " about right ", 

so the "measurement of agreement" was calculated as the value of { '3' - (

’1' + ’2’ + ’3’ + ’4’ ) }.

And for items 5, 7,16 and 22, because of the wording of the statement, the 

polarity of rating was actually reversed, in other words, a negative rating is 

in fact better than a positive rating. The overall "measurement of agreement" 

for the 22 items is shown in TABLE 7-5.

(5) Arranging the lecturers in a rank order by using the information given in 

TABLE 7-5. For the items belonging to the same dimension, the 

"measurement of agreement", going from positive values through zero to 

negative values, should be supposed to predict the same rank order.

TABLE 7-6 shows the results of rank orders based upon the "percentage 

bias" values.

(6) Calculating the Spearman rank order correlation coefficient, rQ, to estimate 

the degree of inter-correlation between each item in the response sheet, using 

the rank orders given in TABLE 7-6.

The formula for the Spearman rank order correlation coefficient is : 

r0 = 1 - X { 6 d2 / N ( N2 - 1 ) )

where d = the numerical difference between corresponding ranks

N = the sample size ( i.e. 13 in this case)

The results are shown in TABLE 7-7 and the significant results are shown by

shading in this table. From a visual inspection of this table, it is clear that the block of 

eleven statements which refer to Lecturer Characteristics ( i.e. the statements 12,13,14 

... and 22 ) are all strongly related to each other, and also to Statements 1, 2 and 4.
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There are also strong negative correlations between the above statements and Statement 5 

, referring to the overall rating for the lecturer. When one realises, for Statement 5, a 

rating o f ' 1 ' was "very poor", then a negative correlation is easily explained.

7.1.1.2 Checking the Reliability of Students' Ratings

Reliability involves the consistency, dependency or stability of data.

(1) From the above analysis, the inter-correlations between the statements within 

any one factor dimension were extremely high ( typically greater than 0.70 ), 

indicating that students' rating of the course and the lecturers was reliable.

(2) TABLE 7-8 shows the results of consistency check which were earned out 

on the data for Lecturer 1, data from the morning group were processed 

separately from data from the afternoon group. A visual inspection of the 

results has verified that different students from the same class show a high 

level of agreement in their ratings of a given lecture course and that lecturer.

(3) Since one of the lecturers contributed to two different lecture blocks of lecture 

( i.e., block 8 and block 11 were taught by the same lecturer), students' 

ratings on the same lecturer on two different blocks of lecture were found 

very similar as seen from the bar charts of lecturer performance in 

Figure 7-1.

(4) Because this revised rating scale has been used for nearly two full sessions, it 

is possible to compare the lecturing performance of the same lecturers in two 

classes of different academic years. When data in session 1989-1990 

presented in CHAPTER FIVE ( PP. 122- 123 ), where the profiles of the 

lecturers shown as bar charts, are compared with the profiles of the same 

lecturers in this session, their ratings on the two different classes are found to 

be very similar. For example, Lecturers 2, 3, 4, 7, 8 (11) and 13, who

received higher ratings as "effective lecturers" in session 1989-1990 also
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TABLE 7-8. Data of the Lecture Course - L 1 ( Morning Class)

DATE «

( Actus

2 5 / 1 0 / 9 0 COURSE a 1 L 1 |  N« 2 5 6

rcentage values )J values ) (
1 2 3 4 5 TOTAL 1 2 3 4 5 TOTAL

ITEM 1 10 43 151 47 5 256 fTEM 1 4 17 59 18 2 100

ITEM 2 0 17 157 70 8 252 ITEM 2 0 7 62 28 3 100

ITEM 3 2 51 135 51 13 252 ITEM 3 1 20 54 20 5 100

ITEM 4 4 56 146 36 8 250 ITEM 4 2 22 58 14 4 100

ITEM 5 25 78 106 34 9 252 ITEM 5 10 31 42 13 4 100

ITEM 6 26 137 53 33 6 255 ITEM 6 10 54 21 13 2 100

ITEM 7 10 24 101 96 16 247 ITEM 7 4 10 41 39 6 100

ITEM 8 12 67 105 50 18 252 HEM 8 5 27 42 20 6 100

ITEM 9 21 96 83 44 6 250 fTEM 9 8 38 33 18 3 100

ITEM 10 14 105 77 41 15 252 ITEM 10 6 42 31 16 5 100
ITEM 11 21 71 102 28 20 242 ITEM 11 9 29 42 12 8 100

ITEM 12 10 65 71 74' 26 246 ITEM 12 4 26 29 30 11 100

ITEM 13 7 23 62 85 75 252 ITEM 13 3 9 25 34 29 100

ITEM 14 7 27 49 106 60 249 ITEM 14 3 11 20 43 23 100

ITEM 15 16 62 86 57 24 245 ITEM 15 7 25 35 23 10 100

ITEM 16 12 36 69 100 34 251 ITEM 16 5 14 27 40 14 100

ITEM 17 2 31 84 86 48 251 ITEM 17 1 12 33 34 20 100

ITEM 18 19 100 81 37 13 250 ITEM 18 8 40 32 15 5 100

ITEM 19 5 25 118 57 38 243 ITEM 19 2 10 49 23 16 100

ITEM 20 20 124 90 11 2 247 ITEM 20 8 50 36 4 2 100

ITEM 21 65 126 53 4 1 249 ITEM 21 26 50 21 2 1 100

ITEM 22 30 47 67 58 37 239 ITEM 22 13 20 28 24 15 100

Data of th e Lect

OURSE =

ure Course - L 1 ( Afternoon Class)

DATE = 2 5 / 1 0 / 9 0 C L 1 N = ] 2 0 7  J

( Actual values ) ( Percentage values )

1 2 3 4 5 TOTAL

ITEM 1 6 29 128 39 4 206
rrai 2 0 23 125 53 4 205

ITEM 3 7 41 107 44 11 210
ITEM 4 8 43 120 38 2 211
ITEM 5 17 63 91 36 3 210
ITEM 6 32 111 37 26 3 209
ITEM 7 8 30 94 64 7 203
ITEM 8 6 61 69 63 10 209
ITEM 9 6 82 78 31 7 204

ITEM 10 8 75 83 29 10 205
ITEM 11 25 56 84 33 7 205

ITEM 12 7 48 66 67 21 209
ITEM 13 4 27 57 71 45 204

ITEM 14 4 23 41 95 49 212
ITEM 15 6 68 73 50 16 213
ITEM 16 14 34 53 87 24 212
ITEM 17 2 25 77 74 34 212
ITEM 18 12 81 77 33 8 211
ITEM 19 6 20 109 55 21 211
ITEM 20 7 115 70 16 3 211
ITEM 21 49 108 46 4 2 209

ITEM 22 20 29 71 59 25 204

1 2 3 4 5 TOTAL
ITEM 1 3 14 62 19 2 100

ITEM 2 0 11 61 26 2 100

ITEM 3 3 20 51 21 5 100

ITEM 4 4 20 57 18 1 100

ITEM 5 8 30 43 18 1 100

ITEM 6 15 53 18 13 1 100

ITEM 7 4 15 46 32 3 100

ITEM 8 3 29 33 30 5 100

ITEM 9 3 40 39 15 3 100

ITEM 10 4 37 40 14 5 100

ITEM 11 12 27 41 16 4 100

ITEM 12 3 23 32 32 10 100

ITEM 13 2 13 28 35 22 100

ITEM 14 2 11 19 45 23 100

ITEM 15 3 32 34 23 8 100

ITEM 16 7 16 25 41 11 100

ITEM 17 1 12 36 35 16 100

ITEM 18 6 38 36 16 4 100

ITEM 19 3 9 52 26 10 100

ITEM 20 3 55 33 8 1 100

ITEM 21 23 52 22 2 1 100

ITEM 22 10 14 35 29 12 100
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0 ►  +

COURSE C O N TEN T

6.1 understood th e  sub jec t m atter 

7. Course co-ordination w a s  poor

8.1 found th e  c o u rse  w a s  challenging 

9. Course co n ten t w a s  well p rep a red

10.1 learned som eth ing  valuab le

11. R ecom m ended  read in g s  contribu ted  
to my understand ing  of the  co u rse

LECTURER CH A R A C TER ISTIC S

12. Effective com m unicato r

13. Enthusiastic abou t teach in g  th e  co u rse

14. Teaching sty le  held m y in terest

15. Gave clear, lucid exp lanations

16. Made note-tak ing  difficult

17. Stimulated m y in terest in th e  sub ject

18. Used O H P (and/or b lackboard) well

19. Friendly a n d  ap p ro ach ab le

20. Well o rgan ised

21. Confident and self assured

22.1 would not go to this lecturer for help

7-1. The Similar Performance 'Profiles' of the Same Lecturer on Two 

Different Lecture Courses
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received higher ratings as "effective lecturers" in session 1990-1991. 

Likewise, Lecturers 5, 9 and 12, who received lower ratings last year also 

received lower ratings this year.

Based upon the above conclusions, it seems to suggest that Hypothesis 1 

"Students' ratings provide reliable measure of overall lecturing performance " is correct 

in the context of this present study.

7.1.2 Testing Hypothesis 2

There doesn't seem to be a single criterion of effective teaching, however, for 

students to be able to learn from lectures, they must rely heavily on attending to, taking in 

and "making sense" of the information being conveyed orally or audio-visually. It 

follows naturally in this section to test Hypothesis 2 :

" Students' perceptions of a lecturer's performance are as expected in terms of 

Information Processing Theory ".

7.1.2.1 W ritten-in Comments from Students' Response Sheets

In Part C of the response sheet, a space was provided and students were invited 

to write down their comments on the course or the teaching if they felt unable to express 

their opinions through the fixed responses only. In total 394 different written-in 

comments were collected from the thirteen lecture courses. It was found again that the 

overall ratings awarded to a lecturer were clearly related to the number of students who 

felt the need to write comments, and so the lowest rating ones ( Lecturers 1, 5, 9 and 

12 ) received the greatest number of comments.
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In almost most cases the comments were positively helpful even when critical 

because they highlighted some particular feature of the course or some characteristics of 

the lecturers. All the written-in comments were further analysed by using the categories 

in Section 2.1.4 ( Page 34 ). The results are shown in TABLE 7-9 in which the 

frequency distribution of student comments was classified by the fifteen categories. 

Detailed comparisons between the "effective lecturers" and the "ineffective lecturers" 

were also made to understand what factors resulted in students' different ratings.

The following findings were obtained from this analysis :

(1) On the whole, about three quarters of those written-in comments were 

negative ( 292 out of 394, 75 % ) in the sense that students pinpointed the 

problems which had caused them difficulty in following the lecturers.

Students seemed to pay more attention to the Lecturer Characteristics ( 67 % ) 

than to the Lecture Course itself ( 33 % ). In general, Group I lecturers ( i.e. 

the effective lecturers ) received fewer comments than Group ID lecturers ( 

i.e. the ineffective lecturers ).

(2) Regarding the nature of comments, Group I lecturers - the more effective 

ones received more positive comments, but in contrast, most of the 

comments awarded to Group III lecturers - the less effective ones, were 

negative.

(3) As seen from this table, the greatest number of negative comments in some 

categories revealed that Group III lecturers were rated as "ineffective" 

because:

[ I ] they had problems in communication skills, such as the audibility of 

voice or the quality of blackboard writing (12 % + 15 % =27% ).

[ II ] their lecturing pace was perceived to be so rapid that students felt left 

behind (11% negative comments were awarded to them ).

[ III ] they were perceived not to be able to give clear and lucid explanations.
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TABLE 7 - 9. Frequency (f) Distribution of Student Written-in Comments

1

Written-in com m ents

positive positive+negative negative total

C ategory LI

f

Lll L 111 LI

f

Lll LIU LI

f

Lll LIU

f %

Lecturer
characteristics

1. Attitude 4 2 1 2 1 1 3 6 17 37 9

2. Stimulation 3 1 0 2 3 0 2 2 12 25 6

3. Personality 5 2 0 2 2 1 1 3 15 31 8

4. Board writing 2 0 1 3 2 1 4 6 39 58 15

5. Voice 0 0 0 2 1 1 0 8 35 47 12

6. Pace 3 2 1 3 3 2 3 4 22 43 11

7. Improvement 0 0 0 0 1 1 0 2 7 11 3

8. Lecture overall 3 0 0 1 1 0 0 0 4 9 2

9. Others 0 0 0 0 0 0 1 1 3 5 1

Total 20 7 3 15 14 7 14 32 154 266 67

Lecture Course

10. Content 3 0 0 1 1 0 0 1 8 14 4

11. Materials 3 1 2 1 0 2 1 3 8 21 5

12. Structure
4 2 1 3 2 2 1 6 22 43 11

13. Previous
knowledge 0 0 0 0 1 1 2 6 28 38 10

14. Overall course 3 1 0 0 1 1 0 0 4 10 25

15. Others 0 0 0 0 0 0 0 0 2 2 05

Total 13 4 3 5 5 6 4 16 72 128 33

*** L I =  E f f e c t iv e  L e c t u r e r s ,  L II =  A v e r a g e  L e c tu r e r s  a n d  L III =  I n e f f e c t iv e  L e c tu r e r s .
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[ IV ] their teaching styles were felt to be less interesting.

[ V ] they were perceived to be less enthusiastic about teaching.

A great number of actual responses taken from the written-in comments 

highlighted the following aspects of students' perceptions of ineffective lecturers :

Blackboard Writing

"Lecturer should improve his teaching by giving better set of notes on board." 

"Should write more key words and definitions on blackboard."

"Use blackboard better!"

"Write more understandably on OHP and board."

"He was writing a bit unintelligible, notes on board a bit scrappy and over the 

place."

"Handwriting should be made more legible."

"Write more, clearer comments on the board to emphasise key points."

"Write coherent notes on board!"

"Clearer, better structured notes given by the lecturer."

"The notes to go along with what he says could be better presented and not so 

mixed up."

"I prefer the lecturer to write clearly on the board and dictate notes."

"Write larger on the blackboard."

"Writing on board should be larger and clearer to cater for those at the back of 

the lecture theatre."

"The lecturer's writing was poor - illegible writing!"

"Better notes."

Voice Audibility

"Speech could have been a bit clearer."
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"Lecturer's voice was monotonous, lectures were boring!"

"Lecturer less monotone in voice."

"The lecturer was very difficult to understand due to her accent."

"A lot o f time I found her voice quite difficult to understand."

"It was very hard to understand this lecturer and also it was hard to hear her." 

"Some sort o f microsystem is needed as the lecturer is not heard very clear at 

the back."

Lecturing Pace

"Pick up the pace so that students don't fall asleep. Don't leave long pause in 

the middle of sentences."

"A slightly faster pace would make it less dull."

"Lecturer should speed up a bit to get all the work done instead of pruning on 

about irrelevant subjects."

"Talk slower so we can have time to take notes."

"He goes too fast, doesn’t explain well at all. Just goes ahead and writes on 

board without saying what and why he is doing it."

"He went too fast, a bit difficult to understand."

"Better explanation of course content, not rushed."

Style of Presentation

'The lecturer should present the course material in a more coherent fashion." 

"He doesn't make anything clearer, and doesn't stimulate my interest in the 

subject whatsoever."

"Be more organised and not so boring."

"Not so boring and a more organised and interesting manner."

"Should make lectures more interesting and understandable."

"Clearer presentation of work - better explanations of derivation of equations,
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etc."

"More continuity, less jumping about."

"Better teaching structure, and clearer links between points being made."

'The lecturer needs to explain subjects in more detail, better introduction 

required."

"Lecturer should repeat and summarise main points."

"Explaining everything more clearly instead of just giving confusing 

statements."

"... the lecturer who I thought was very poor in approach to this subject and 

did not present in an interesting way."

"The lack of examples was confusing."

"Instead of just standing in front of a board, dictating a set of notes, an attempt 

should have been made to give clear explanations."

Attitude

"The lecturer should be enthusiastic about Chemistry. He shows no interest, 

and made me also show no interest, and in fact - he put me to sleep."

"The lecturer couldn't hold my interest. He seemed unenthusiastic about 

lecturing us."

"More enthusiasm needed to keep my attention."

'The lecturer involved made the course matter exceedingly boring to the extent 

everyone was dozing off at 10A.M. in the morning. More enthusiasm!"

"The lecturer was not enjoyable and concentrating on the lecture I found 

difficult."

'The lecturer was unapproachable and did not present the course in an interesting 

manner."

"He could sound more interested in the course."

"Lecturer could try to be friendlier rather than dictatorial."

"If the lecturer had shown more enthusiasm and if she had a sense of humour,
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our interest might have been stimulated by this topic."

"Perhaps a more enthusiastic and happier lecturer could make the rather boring 

subject more interesting."

"She was very cold and often aggressive to the class."

(4) Group I lecturers received very few such comments. Such comments as 

they had seemed to suggest that they were rated higher as "effective" 

because :

[ I ] they had better communication skills.

[ II ] they had more interesting styles of presentation which held students' 

interest.

[ HI ] they were perceived to be more enthusiastic about teaching.

[ IV ] they had better interactions with students.

The following excerpts from students' comments pointed out their strengths as 

the "effective lecturers":

"Demonstrations and experiments in lectures appreciated. I really enjoyed them 

very much.”

"For practically the first time, /  could clearly see the connection between 

Chemistry and life. Fantastic!"

"The best presented course so far, well explained already."

"It was really a pleasure to be part of this lecturer's class."

"Lecturer's style of presentation was so interesting that I felt the course of 

lectures much more enjoyable indeed."

"The lecturer explained the subject very well, very decent, down to the earth 

about Chemistry knowledge."
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(5) In conclusion, from the different nature of the above written-in comments 

awarded to Group III lecturers, it seems to indicate : the inadequacy in the 

basic communication skills and the inability to handle the pace of lecturing are 

the essential criteria fro being rated as an "ineffective lecturer" by students. 

Those lecturers who had caused difficulty in students' cognitive perceptions 

tended more likely to be rated lower, i.e., the ineffective lecturers.

In addition to the basic communication skills and the ability to handle the pace 

of lecturing, the power to motivate students' interest, the expertise to present 

the material in a clear and lucid way and the capacity for interaction with 

students are also important criteria for Group I lecturers to be rated higher 

as the "effective lecturers".

7.1.2.2 The Findings from the Staff Members

The staff members' view on the student evaluation of lecturing were collected by 

using the questionnaire "Student evaluation of teaching - the staff view". 51 

questionnaires were circulated and finally 43 were completed and returned, the response 

rate was 84 %. All the statements from three different but equivalent questionnaires were 

combined together into a full list of 60 statements classified into 8 categories. The results 

are shown in Appendix 23, Page 417 •

In general, staff think that "Students learn more from reviewing their lecture 

notes than from making them ' ( 84 % of staff agreed to Item 13_). They also agree that 

"Students expect a lecturer to be able to lecture well" (66 % agreed to Item 14).

A very interesting finding came from their views about "What students expect of a 

lecture or lecturer" ( Category C in this list). Regarding the purpose of lecture, all of
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them held the view that "Students think the lecturer should provide all you need to know 

for passing the exams". So far as the presentation style is concerned, they agreed that (i) 

"The lecturer should make the course interesting and one the students enjoy attending" ( 

99 % ); (ii) "Students are unimpressed by the lecturer who merely reads from notes" ( 

92 % ); (iii) "Students are most impressed by the lecturer who can package' the main 

points in ways which are easy to grasp" ( 92 % ) and (iv) "Science students tend to 

attach considerable importance to the 'systematic organisation of the subject matter'" ( 

80 % ).

As a matter of fact, these views could be justified in terms of Information 

Processing theory. The interesting style of presentation motivates the students and holds 

their attention to the lecture, to "package the main points in ways which are easy to grasp" 

is to reduce the information load in the working memory and to discriminate the relevant 

"signal" from the irrelevant "noise".

As for the student ratings in general, the staff results might not be clear-cut, but 

most of them have in common the following opinion :

(i) Students have a right to make judgements about the quality of teaching they 

encounter (86 % ).

(ii) Student ratings are greatly influenced by the personal'charisma' of the 

lecturer (70 % ).

(iii) Student ratings can provide usefid feedback to lecturers about their teaching 

(81 % ).

Detailed analysis and discussion of the results is still proceeding and will be 

published ( see Johnstone and MacGuire, 153 ). But the overall staffs view on the 

student evaluation on lecturing at least partly confirmed that students' perceptions about 

lecturers are accurate in terms of information processing.
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7.1.2.3 The Findings from the Participant Observation

From the previous observation study described in Section 2.2 ( Page 38 ), the 

main distinctions in lecturing behaviours between the "effective lecturers" and the 

"ineffective lecturers" have been detected in the following cognitively orienting stimulus 

factors : (i) the use of humour and asides, (ii) the audibility of voice and the quality of 

blackboard writing, (iii) giving instructional cues, (iv) focussing, (v) wait-time and (vi) 

the lecturing pace.

Observations were made of 13 lecturers, with two lectures randomly selected 

from each lecturer and so a total of 26 sets of observer's ratings were obtained. The 

researcher judged and coded the presence of all the overt behaviours representative of the 

above factors, which had been identified from the literature and served as indicators of 

that particular lecturing performance on the Observation Schedule of Lecturing ( 

Appendix 3 , Page 326 ).

An exact copy was taken from the blackboard writing, materials presented on 

slides or transparencies for every lecture observed and any distributed printed material, 

handouts or course objective sheets were all collected and used to analyse the factors such 

as : focussing and giving instructional cues.

All the audio-recorded tapes of observed lectures were transcribed and used to 

code the occurrence and length of period of the factors such as : the use of humour and 

asides, the verbal instructional cues and the lecturing pace index ( i.e., the number of 

information units in every five minutes).

Regarding the audibility of voice and the quality of blackboard writing, a five- 

point rating scale was used instead of quantitative indices. When observing the lecturers,
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the researcher sat either on the left-hand side or on the right-hand side of the last row of 

seats in turn and asked the students sitting nearby if they could hear or see clearly. 

Students' written-in comments were also used to compare with the observer's ratings.

TABLE 7-10 shows the results from the participant observation data. The 

performance in the above factors between Group I lecturers and Group III lecturers is 

compared and described as follows :

(II The Audibility of Voice and the Quality of Blackboard Writing

In general, Group I lecturers were frequently observed to start their lectures by 

checking whether the students at the back row or side rows could hear them or see the 

blackboard writing clearly, but this sort of reminding hardly occurred among Grouup III 

lecturers.

Group I lecturers were found to lecture more expressively, in other words, their 

voices was more energetic, vivid and had more inflections. On the contrary, Group III 

lecturers lectured in a less expressive way, i.e., their voices were more monotonous and 

dull. One of them had such a strong accent that many students found it difficult to 

understand the lecturer. Another did not lecture fluently and paused too frequently in the 

middle of sentences. Two of them spoLe towards the board when they were writing on 

it and their voices were found to tail off.

The effective lecturers (i.e. Group I ones ) were found to write less on the board 

than the ineffective lecturers. They tended to write main points and definitions instead of 

writing lengthy paragraphs with complete sentences. In contrast, three of the Group III 

lecturers spent much time in writing on the board or presenting the transparencies which 

students had to copy down. It was also noticed that Group III lecturers did not write 

large enough or clearly enough and they used side boards without considering whether 

students could see them clearly from the back or from the sides.
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TABLE 7- 10 .  The Results of Participant Observation

Cognitively- Mean Values of Measurement

Orienting

Factors Group I Lecturers Group II Lecturers Group III Lecturers

Quality of

Blackboard writing

More headings 
Large enough 
Fewer complaints

Fairly well Less structured 
Two not clear 
More complaints

Voice Audibility Loud enough 
More expressive

Middle Not clearly heard 
Less expressive

Wait-time 3.8 Sec 3.3 Sec 3.7 Sec

Focussing 8.4 5.2 2.7

Giving Instructional --

Board writing
C ues <

Verbal and 
Nonverbal

53

16

67

9

76

5

Use of Humour 7.8 3.7 2.2
and Asides

Mean of the Total 
Lecturing Pace Index

15.4 16.3 17.7

* * 1. No quantitative measure was taken for the audibility of voice and the quality of
blackboard writing, the method of rating was described in the text.

2. The lecturing pace index is the number of information units in every five minutes.
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(2) Giving Instructional Cues

From the above table, there was not much difference in the total frequencies of 

giving instructional cues among the lecturers. Group I lecturers tended to use verbal and 

non-verbal cues more frequently than Group III lecturers, but Group III lecturers were 

found to use blackboard writing more frequendy than Group I lecturers.

(3) The Use of Humour and Asides

It was detected that there was a remarkable difference in using the humour and 

asides between the effective lecturers and the ineffective lecturers. The results from 

TABLE 7-10 indicated that Group I lecturers used humour and asides much more 

frequently than Group III lecturers, with an average frequency about three times as that 

was used by Group III lecturers. It was also detected that the atmosphere of their lectures 

were perceived to be more light-hearted and from time to time an outburst of laughter 

could be heard during the lectures.

(4) Wait-time

From the results of analysing the transcripts, there were an average of 67 pauses 

for Group I lecturers and an average of 78 pauses for Group III lecturers in a lecture 

duration of fifty minutes. The mean length of wait-time were T8 seconds, 3.3 seconds, 

and 3/7 seconds for Group I, Group II and Group III lecturers respectively. There 

doesn't seem to be any noticeable differences in the wait-time between lecturers.

When the materials were put on the blackboard, most of the lecturers were 

observed to pause long enough for the students to take down notes. But it was found 

that when the materials were presented on slides or transparencies, Group III lecturers 

tended to cram too many things into a single sheet and didn't pause long enough for the 

students to take down the main points.
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One of Group III lecturers did pause very often but he did so in the middle of 

sentences and this made it difficult to concentrate. Group I lecturers were found to pause 

more frequently and longer when they were talking, sometimes asking questions for 

responses and sometimes inviting students' opinions.

(5) Information Units

As can be seen from TABLE 7-11, the average number of total information units 

spoken and written were 140 for Group I lecturers, 138 for Group II lecturers and 125 

for Group HI lecturers respectively. Quantitatively, the differences in the total number of 

information units conveyed in those three groups of lecturers are negligible.

It was also found that, in general, group ID lecturers put more words or complete 

sentences on the board and paused for students to take down notes, so there was not 

sufficient time spent in explanations. For group I lecturers, it was found that they tended 

to use key words or main points on the board only and then spent more time in 

explanations.

(6) Lecturing Pace

The pace of a lecture was measured in this study by the "lecturing pace index" - 

the average of the total number of information units in every five minutes. The higher the 

lecturing pace index, the more rapid the lecturer. The average of lecturing pace indices 

between the effective lecturers and the ineffective lecturers didn’t show much difference. 

But it was found that Group III lecturers spent more time in writing on the board and less 

time in explanations. If this was taken into account, Group III lecturers seemed to go at a 

faster pace than Group I lecturers.

7.1.3 Checking the Accuracy.of Students' Perceptions of a 

Lecturer's Performance

234



The results of the above study can be concluded as follows :

1. Student ratings on response sheets

From students' ratings of the courses and lecturers, it is obvious that for most 

students, the essential criteria for an effective lecturer is the basic communication skills 

such as the clear audibility of voice, the legibility and good organisation of blackboard 

writing ( or materials presented with slides or transparencies ) and the clarity of 

explanation. Failing these, one tends more likely to be rated lower as an ineffective 

lecturer. Having achieved this and adding an interesting style of presentation and a 

friendly approachable manner, one tends more likely to be rated as an effective lecturer.

2. The written-in comments on response sheets

The written-in comments relating to the lecturers' strengths or weakness also 

confirmed this. Students made most comments on a lecturer's communication problems 

which had caused them difficulty in understanding the lectures. They would also 

comment on the lecturer whom they felt less enthusiastic and unapproachable. In 

contrast, students showed a very high appreciation of clear and lucid presentation, 

together with relevant practical examples and illustrations. Students seemed to like an 

interesting way of presentation and many students mentioned in their comments that they 

enjoyed the lecturer's having a sense of humour.

3. The results from the opinion of staff members

Although lecturers have their own criteria of effective teaching, most of them 

agree that students expect a lecturer to be able to lecture well. According to their 

responses to Category C in the "Student evaluation of teaching - the staff 

view"questionnaire, they recognised the importance of motivating students in the lecture 

and a great majority of them agreed that to package the lecture information in ways which 

are easy to grasp and to present the subject material in a systematic organisation are also 

very important to students. They argued that student ratings are greatly influenced by the
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personal charisma of the lecturer and, overall, most of them agreed that student ratings 

can provide useful feedback to lecturers about their teaching.

4. The results from participant observation

What do the observation data tell us about the differences between the effective 

lecturers and the ineffective lecturers ? They were observed to have differences in (i) the 

audibility of voice and the quality of blackboard writing, (ii) focussing and (iii) uses of 

humour and asides. According to observation, Group III lecturers ( ineffective lecturers) 

didn't speak loud enough or spoke towards the blackboard so that students couldn't hear 

them clearly. They wrote too much on the board and the writing was either too small or 

so disorganised that students had difficulty in seeing the writing clearly.

Group I lecturers ( the effective lecturers ) were found to make more frequent use 

of humour and asides than Group III lecturers such that the different atmosphere of 

classrooms could be easily perceived by the researcher. It seemed that the use of humour 

and asides has contributed to enhance affect, arousal and attention. With the Group III 

lecturers, the following student behaviours occurred more frequently : dozing, doodling ( 

see Figure 7-2, as found and taken from students' notes), chatting, interruption and 

restlessness.

It was also observed that Group I lecturers spent more time on focussing than 

Group III lecturers : most of them usually started the lecture by reviewing or 

summarising briefly the previous lecture content; they frequently pointed out the main 

points by using outlines or organisers ; they tended to make more use of headings and 

subheadings or underlining the important points and they provided more connections 

between different parts of lectures.
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Regarding the pace of lectures, there was not much difference in "lecturing pace 

index" between Group I and Group III lecturers, but Group III lecturers seemed to go 

more rapidly than Group I lecturers if only the spoken information was considered.

The total frequencies and length of wait-time were found to be very similar 

between Group I lecturers and Group III lecturers. Group I lecturers had greater 

frequencies and longer duration in wait-time when they were explaining things but Group 

III lecturers had greater frequencies and longer duration in wait-time when they were 

writing on the board and pausing for students to take down notes.

By combining students' responses and staff members' opinion on the 

questionnaires and data from participant observation, pen portraits of real lecturers in real 

situations can be drawn in terms of the information processing model proposed in 

Section 3.1 ( See Page 66 ). A lecturer sends forth lecture messages verbally, non­

verbally and sometimes by using audio-visual aids. By attention students select the 

sensory input which they can focus on. If students have difficulty in seeing or hearing 

the lecture messages, the potential stimuli presented by the lecturer fail to become actual 

stimuli for students. In this case, the lecturer is more likely to be rated lower as an 

"ineffective lecturer".

Furthermore, attention fluctuates during a 50-minutes lecture in such a way that 

after twenty minutes, there is a marked decline in attention followed by a peak just before 

the lecture ends ( Johnstone and Percival, 63 ). It seemed that Group I lecturers 

potentially bring about an arousal of students' interest by using humour and asides 

stressing the applications and uses of lecture materials. This cognitive stimulus seemed 

to have the function of holding students' interest and reversing the decline in attention and 

thus indirectly influencing students' overall perceptions that Group I lecturers were rated 

higher as "effective".
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Despite the diversity of lecturer characteristics and lecture topics, common 

elements of "effective lecturing" are evident; those are professional and personal skills 

and attitudes which can be identified in terms of the information processing model. The 

effective lecturers are able to get their messages across to students’ sensory systems 

clearly, to structure and explain well in a concise way so as not to confuse students, to 

use humour and asides to maintain students' arousal of attention and to lecture at a 

reasonable pace.

Based upon Information Processing Theory, Hypothesis 2 "Students' 

perceptions o f the lecturer's performance are as expected in terms o f Information 

Processing Theory" seemed to be correct.

7-2 The Relationship Between Working Memory Capacity and 

Note-taking

7.2.1 Testing Hypotheses 4 and 5

To uncover the interaction of lecturing styles with students' working memory 

capacity, the following hypotheses were restated and tested :

Hypothesis 4 The students with higher working memory capacity will take 

more complete notes than the students with lower working 

memory capacity.

Hypothesis 5 The students with higher working memory capacity will have 

better performance in the class exam than the students with 

lower working memory capacity.

7.2.1.1 Analysis and Results
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Both the quantitative and qualitative methods were used to analyse students' 

lecture notes. The total number of lecture notes collected from thirty-two subjects were 

873 sets and they were subjected to the following analyses :

(1) Quantitative analysis: the content of notes were examined in terms of three 

indices, i.e., the total number of words, the total number of information units 

the completeness percentage ( See Section 2.4.1 for detail, Page 43 ).

(2) Qualitative analysis : the content of lecture notes were further analysed in 

terms of structure, format, elaboration and the degree of processing.

TABLE 7-11 shows the results from quantitative analysis of the lecture notes 

from students who have been categorised into three groups of different working memory 

capacity. From this table, it can be seen that in all cases, the students with higher 

working memory capacity recorded more complete notes in terms of both the total words 

and the information units than the students with lower working memory capacity.

Detailed inspection by qualitative analysis showed that:

(1) Students didn’t differ very much in recording the lecture information that 

appeared on the blackboard, but there was a markedly striking difference in 

recording the lecture message spoken by lecturers.

(2) If students' lecture notes are investigated in terms of quantity and quality, 

four types of note-taking could be identified among students : BS - ( 

Blackboard Signal Minus), BSO ( Blackboard Signal Only), BS + ( 

Blackboard Signal Plus) and EL ( Elaboration ). The first three types are 

mostly involved in taking an approximate copy of the blackboard writing and 

the printed materials on transparency without much processing of the lecture 

information. The last type of students used diagrammatic organisation or 

paraphrasing to structure their personal view of lectures.
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TABLE 7-12 shows the number of students whose note-taking types can be 

identified. It seems that the students with lower working memory capacity 

tended more likely to use BS- and BSO types, but the students with higher 

working memory capacity tended more likely to have BS+ and EL types.

TABLE 7-12. The Number of Students in Different Note-taking Types 

( classified according to their working memory capacity )

Note-taking
Type

Student Type ‘x .
BS- BSO BS + EL

Low working memory 
capacity

3 5 3 0

Average working 
memory capacity 2 6 5 1

High working memory 
capacity 0 2 4 1

*** BS - = Blackboard Signal Minus BSO = Blackboard Signal Only

BS + = Blackboard Signal Plus EL = Elaboration

(3) For most students with lower working memory capacity, their notes were 

found to be about an exact copy of the blackboard writing with occasional 

omissions. Occasionally, they recorded some extra verbal lecture information 

but most times they took verbatim notes only.

For students with higher working memory capacity, most of them copied 

down the blackboard writing entirely and in addition, they captured more 

extra lecture messages orally conveyed by lecturers.
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According to the above analyses, these findings seem to confirm Hypothesis 4 

that "Students with higher working memory capacity will take more complete notes than 

the students with lower working memory capacity".

7.2.1.2 W orking Memory Capacity and Class Exam Score

The note-taking completeness and class exam performance were compared among 

students with different working memory capacity. TABLE 7-13 shows the results of this 

investigation. As seen clearly from this table, the students with higher working memory 

capacity ( who are in general more complete in taking notes ), had higher scores in the 

class exam than the students with lower working memory capacity. Those results 

support Hypothesis 5 : "The students with higher working memory capacity will have 

better performance in the class exam than the students with lower working memory 

capacity".

TABLE 7 - 1 3 .  The Relationship Between Exam Performance 

and Students' Working Memory Capacity

Performance
Mean score of

Student T y p e s ^ \ ^ 1st class exam

X = 4 
Low W.M (x  = 5 ) 47.5

(11 students)

Average W.M(X = 6) 
(14 students)

57.0

High W.M (X = 7) 64.3
(7  students)

*** W.M = Working Memory Space or Capacity ( representad by X )
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7.2.2 The Interaction of Lecturing Styles with Students'

Working Memory Capacity

7.2.2.1 Testing Hypothesis 3

In order to understand how different lecturing styles interact with students' 

working memory capacity to the extent that students have different note-taking types, 

several sets of lecture notes were collected both from the effective lecturers L2, L4, L7 

and L8 and the ineffective lecturers LI, L5 and L 9.

In the situations that lecturers dictated the definitions of technical terms without 

writing on the blackboard, a greater cognitive strain hindered the students with lower 

working memory capacity from taking the complete lecture information. For example, in 

one of his lectures, Lecturer 1 interpreted the Second Law of Thermodynamics in 

several ways. He dictated different versions of defining this law and requested students 

to take them down, the following extracts from students' notes show the differences 

between students of different working memory capacity ( Figure 7-3 ).

As can be seen in this figure, F 1 to F 5 are the extracts from the notes of 

students with higher working memory capacity, these notes are more complete because 

they are the exact recordings of the lecture messages dictated and explained by the lecturer 

when subjected to the comparison with the transcript of the tape-recording. A total of 13 

students ( 62 % of the 21 students who have higher working memory capacity ) were 

found to record this section successfully. But in contrast, F 6 to F 12 - the extracts 

taken from the notes of students with lower working memory capacity demonstrate the 

incompleteness in one way or another. F 6 to F 9 are not complete in that those students 

were unable to either record all the dictation or take down some verbal explanations. 

F 10 to F 12 are not complete because F 10 made a wrong logical connections between
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the second definition and the third definition; F 11 contained an ambiguous relationship 

between the hot body and the cold body and F 12 wrongly took down "forever 

increasing" instead of "constantly increasing".

When the information load is too high and the lecturing rate is more rapid, the 

students with lower working memory capacity seemed to suffer much more than the 

students with higher working memory capacity. Under such conditions, students with 

lower working memory capacity usually were able to take down the information put on 

the board only and missed a great deal of lecture messages conveyed verbally by 

lecturers, resulting in an extremely incomplete note-taking. In one of her lectures, 

Lecturer 5 spent about five minutes in explaining (i) Gibb's free energy and the 

equilibrium constant, (ii) The distinction between thermodynamics and chemical kinetics 

and (iii) What is chemical kinetics? The total information units in this section of lecture 

was 28, one transparency was presented and eighty words were put on the board.

Figure 7-4 shows the extracts from some of students’ notes. 9 out of 21 ( 43 % ) 

students with higher working memory capacity recorded more complete information in 

that they : (i) recorded the relationship between the standard free energy and the enthalpy 

and the entropy, (ii) took down the relationship between the standard free energy and the 

equilibrium constant, (iii) noticed that the high value of equilibrium constant mentions 

nothing about the rate of this reacuon, (iv) noted the context of chemical kinetics and (v) 

the implications and application of chemical kinetics ( see S 1 to S 4 ). In contrast, the 

students with lower working memory capacity spent much time in recording the 

blackboard writing and the materials on the transparency without listening to the lecturer 

carefully and so they missed quite a lot of important bits of information ( see S 5 to 

S 11 ).

Similar examples were found in many other cases where the information density
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was high and the lecturing pace was rapid. It seemed that the students with lower 

working memory capacity suffered more than the students with higher working memory 

capacity. When lecture messages with high information density were delivered to 

students, high demands were placed on students' working memory space and the 

students with lower working memory capacity were more likely to be hindered from 

making the most of their working memory space in that they took only verbatim notes or 

even missed many main points.

Some excerpts from the interview with students also confirmed these findings :

"Perhaps too quick to remove the overhead slides - 1 missed writing some 

material."

"Not enough time to copy down slides which made it impossible to listen at the 

same time."

"Ifound it difficult to keep up with the lecturer, so I omitted a wee bit."

"I suffered from information overload. There was an awful lot o f information to 

put into this lecture. I think allocating more time and a slowing down of pace 

would have greatly improved the course."

"If anyone could write adequate notes in this lecture course I'd be surprised.

The diagrams were very complex and hard to copy."

"Not enough written material was given and, due to the quickness o f the lecturer, 

not enough information was taken in.”

"Too many things were dictated without using the board, and quite fast at that."

"The rate at which these lectures were given were too fast to be taken down and 

so after the lecture I found there were too many empty spaces."

'The lecture was just a mass of figures and calculations and the lecturer went 

far too fast that I could not get down what he said."
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Based upon the above research findings, Hypothesis 3 seems to be confirmed, 

i.e., "Students will take more verbatim notes when they attend the lectures given by 

ineffective lecturers under one of the following situations : (i) rapid lecturing pace; (ii) 

low instructional cues; (iii) low focussing and (iv) shorter wait-time.

7.3 The Relationship Between Field-dependent /

Field-independent Style and Note-taking

7.3.1 Testing Hypotheses 6 and 7

The note-taking behaviours of the students classified by their cognitive styles 

were explored and the following two hypotheses were thus tested :

Hypothesis 6 The field-dependent students will be less complete note-takers 

than the field-independent students.

Hypothesis 1 The field-dependent subjects will have lower scores in class 

exam than the field-independent subjects.

7.3.1.1 Analysis and Results

The quantitative analysis was first carried out to inspect students' notes by using 

the above three indices : (i) the total number of words, (ii) the total number of information 

units and (iii) the completeness percentage. Subsequently, the lecture notes were 

analysed qualitatively to check if there had been any evidence of processing.

TABLE 7-14 shows the results from quantitative analysis of lecture notes from 

students with different cognitive styles. In general, field-independent students noted 

down more completely than the field-dependent students in all of those three indices.
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Further inspection of the content of students' lecture notes showed that:

(1) There was not much difference between field-dependent and field- 

independent students in recording what appeared on the blackboard in terms 

of both the total number of words and information units. But a striking 

difference has been detected among them in recording the lecture messages 

conveyed orally by the lecturers.

In all the different blocks of lectures investigated, students were found to take 

down an average of 95 % of information written on the board in their notes, 

but only 32 % of the critical lecture ideas sent forth verbally.

(2) Both the field-independent and the field-dependent students almost recorded 

an approximate copy of the lecture material put on the board or on the 

transparency. With regard to the lecture message conveyed orally by the 

lecturers, field-independent students were found to record more such lecture 

ideas than the field-dependent students.

(3) If a verbal signpost or stress was used by the lecturer, the field-dependent 

students were more likely to record that particular lecture information as the 

field-independent students.

(4) It was also noticed that field-independent students tended to take more 

concise notes which contained fewer words than the field-dependent subjects 

even though they had recorded almost the same information. 

Field-independent students tended to use more abbreviations and symbols but 

field-dependent students seldom did so, on the contrary they seemed to like 

to write down as many words as possible.

The note-taking types used by field-dependent and field-independent students 

were identified and the results are shown in TABLE 7-15. More than half of the students 

utilised "BSO type", in other words, most times they took verbatim notes only. Field- 

dependent students' notes tended to be less complete because they missed most verbal 

lecture messages, but in contrast, field-independent students' notes seemed to be more
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complete because they also recorded many extra verbal lecture messages in addition to 

what appeared on the board.

TABLE 7-15. The number of students in different note-taking types 

( classified according to their cognitive styles )

Note-taking
Type

Student Type BS- BSO BS + EL

Reid - Dependent 
( 6 students ) 3 2 1 0

Field - Neutral 
(16 students) 2 6 7 1

Field - Independent 
(10 students) 1 3 4 2

*** BS - =  Blackboard Signal Minus BSO = Blackboard Signal Only

BS + *= Blackboard Signal Plus EL = Elaboration

Combined together, these results support Hypothesis 6 : The field-dependent 

students will be less complete note-takers than the field-independent students.

7.3.1.2 Cognitive Styles and Class Exam Performance

The scores obtained by students with different cognitive styles are presented in 

TABLE 7-16. Field-independent students ( who were found to be more complete note- 

takers ) have higher mean scores than the field-dependent students in the class exam. 

This finding confirms the research hypothesis - Hypothesis 7 : "The field-dependent 

subjects will have lower scores in the class exam than the field-independent subjects".
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TABLE 7-16. The Relationship between Exam 
Performance and Cognitive Style

Performance
Mean score of

Student Types 1st class exam

Field - Dependent 46.2
(6  students)

Field - Neutral 54.5
(16 students)

Field - Independent 62.1

(10 students)

7.3.2 The Interaction of the Lecturing Styles with Students' 

Cognitive Styles

It seems logical to suppose that the differences in performance would have partly 

resulted from differences existing between the kind of notes taken by field-independent 

and field-dependent students. Therefore, students' notes were subsequently subjected to 

further examination to see if there were any processing differences between those two 

groups of students.

It was found that writing information on the board is a very effective cue for
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having students record the key ideas such that the field-dependent students recorded 

almost as high percentage of blackboard information as the field-independent students. It 

was also detected that if a verbal sienpost or stress was used by the lecturer, the field- 

dependent students were more likely to record that particular lecture message.

But there has been a marked difference between the field-dependent and the field- 

independent students in recording the lecture messages associated with a table, a figure or 

a diagram. It was found very frequently that, when a table, a figure or a diagram was 

presented, the field-dependent students tended more likely to concentrate on taking down 

the detailed information of that part of material without paying much attention to what the 

lecturer intended to get across by verbal explanations. They tended to accept the 

organisation of that stimulus only and therefore missed what actually was really relevant.

Figure 7-5 illustrates one of those examples. The Lecturer 4 presented "the 

Hydrogen Atom Emission Spectrum" on the transparency and then tried to explain what 

those lines meant and how they came into existence. Most field-dependent students ( FI 

to F 9 in this figure ) were found to record this diagram in great detail but didn't note 

down what those lines meant and how they occurred. In contrast, most field-independent 

students also recorded this diagram, but they tended to recognise the point of this diagram 

by noting down some important lecture ideas conveyed verbally by the lecturer, such as : 

(i) the lines get closer and closer and that a band limit exists and (ii) different series arise 

due to the electronic transitions between different states of energy levels ( see F 10 to 

F 15 for comparison ).

Moreover, field-dependent students seemed to process information in a rigid way, 

in other words, they are more likely to display "functional fixity". For instance, in one of 

his lectures, Lecturer 8 tried to explain the stability of carboxylate ion due to the 

delocalisation of p - electrons. He based his argument on the fact that two C - O bonds in
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carboxylate ion have the same bond length and there are two possible resonance 

structures that electrons can be delocalised between them, resulting in greater stability. 

He used light-hearted comment, joking by saying that the carboxylate ion is stable 

because it is "Happy" ( and he also drew a smiling face to stress i t ).

Extracts taken from students' notes ( Figure 7-6 ) indicate that most field- 

dependent students took down the blackboard writing without noting down the very point 

of this joke ( see F 1 to F 10 ). While field-independent students seemed to have more 

facility in understanding, more quickly, the point of this joke than the field-dependent 

students. As can be seen from the extracts ( F 11 to F 21 ) in Figure 7-6 , most of 

them noted down the main points of this joke.

In the light of the above findings, it seems to indicate that field-dependent 

students seem to have difficulty in actively abstracting and organising the information that 

is presented as part of a larger conceptual field. It follows logically to suggest that the 

way in which lecture material is presented has greater effect on the field-dependent 

students than the field-independent students.

7.4 The Relationship Between Motivational Styles and Note-taking

7.4.1 Testing Hypotheses 8 and 9

To understand whether students’ motivational styles have different effects on their 

note-taking behaviours, it would seem logical to test the following hypotheses :

Hypothesis 8 The achiever and the conscientious students will have more

complete note-taking than the curious and the sociable students.

Hypothesis 9 The achiever and the conscientious students will have higher
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scores in the class exam than the curious and the sociable 

students.

7.4.1.1 Analysis and Results

TABLE 7-17 shows the results of analysing the quantity of words and 

information units in the lecture notes recorded by students who have been categorised 

into different motivational styles. On the whole, the achiever students recorded the most 

words while the sociable students recorded the fewest words, with the conscientious and 

the curious students in between. Concerning the total number of information units, both 

the achiever and the curious students recorded more information units than the 

conscientious and the sociable students.

By taking into account both the quantity and the nature of lecture content ( i.e., 

the structure, the format and the degree of processing ), students' note-taking types were 

further identified. It was found that 3 out of 5 achiever students were BS+ and one was 

EL, 9 out of 16 conscientious students were BSO and 4 were BS +, 2 out of 7 curious 

students were BS+ and 3 were BSO, 2 out of 4 sociable students were BSO and the 

other 2 were BS - ( See TABLE 7-18 ).

Considered as a whole, the achiever students seemed to have recorded more 

complete notes in terms of total words and the total number of information units. The 

sociable students were found to take down only what appeared on the board with 

occasional omissions.

These findings partly supported Hypothesis 8 that "The achiever and the 

conscientious students have more complete note-taking than the sociable students”. The 

curious students were also found to take an approximate copy of what was put on the
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TABLE 7-18. The number of students in different note-taking types 

( classified according to their motivational styles )

Note-taking
Type

Student Type BS- BSO BS + EL

Achiever (5 students) 1 0 3 1

Conscientious 
(16 students) 3 9 4 0

Curious (7 students) 1 3 2 1

Sociable (4  students) 2 2 0 0

*** BS- = Blackboard Signal Minus BSO = Blackboard Signal Only

BS + = Blackboard Signal Plus EL = Elaboration

board, but they recorded many extra lecture messages conveyed verbally by the lecturers, 

such as demonstrations and supplementary materials.

7.4.1.2 Motivational Styles and Class Exam Performance

TABLE 7-19 shows the class exam scores of students classified according to their 

motivational styles. From a visual inspection of this table, one can clearly see that both 

the achiever and the curious students have higher mean scores than the conscientious and 

the sociable students. The differences between the achiever, the curious and the 

conscientious students were not very large, but the sociable students have the lowest 

mean score than the other three groups of students, probably because they recorded less
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complete notes. This finding also partly supported Hypothesis 9 : The achiever and 

the conscientious students will have higher scores in the class exam than the sociable 

students", but didn't confirm the prediction about the performance of the curious 

students.

TABLE 7-19. The Relationship between Performance and Motivational Styles

' s .  Performance 

Student Types^s.

Mean score of 
1st class exam

Achiever 64.7
(5 students)

Conscientious 51.6
(16 students)

Curious 62.8
(7 students)

Sociable 45.4

(4  students)

7.4.2 The Interaction of Lecturing Styles with 

Students' Motivational Styles

In general, the note-taking types of the Achiever and the Conscientious students 

were more consistent across different blocks of lectures than the Curious and the Sociable 

students ( see Table 7-17 for comparison). The former two types of students seemed to

266



assume the sort of BS + ( Blackboard Signal Plus ) note-taking type, namely - they not 

only recorded all the materials put on the board but also noted down a great number of 

lecture messages conveyed verbally by lecturers. From the above table, it is clear that 

they seldom missed out the main points because they recorded both the written and the 

spoken lecture information.

On the contrary, both the Curious and the Sociable students seemed to be greatly 

affected by the lecturing styles. The data from interviewing the subjects showed that both 

the Curious and the Sociable students were less motivated by the ineffective lecturers that 

they seldom paid great attention to what was being orally conveyed and most times, they 

only recorded verbatim notes with occasional omissions. When asked about why they 

had taken more notes in some lectures but taken fewer notes in others, they commented 

that the lecturing style played a crucial role for them to determine whether they were 

going to listen carefully or switch off ( extracted from the dialogue with one of the 

students).

The following excerpts taken from the dialogue of diary-interview with the 

Curious and the Sociable students illustrate the perceptions they had about the lecturers 

which had affected their note-taking behaviours :

"New lecturer - that doesn't talk such crap. Extremely boring! " ( Translation : 

"Give us a new lecturer who will not talk such crap.")

( On Lecturer 5, one of the ineffective lecturers. In addition, it was found 

that after third lecture of this block, less than half of the whole class kept on 

coming to lectures).

'This lecturer made the subject exceedingly difficult to understand, and I am sure 

it is not really as boring as it was made out to be. I didn't take much note but 

instead read the textbook".
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( On Lecturer 1, an ineffective lecturer).

7  DO NOT UNDERSTAND ANYTHING ABOUT XXX - help !"

( On Lecturer 5, and this student took very little notes ).

"The lecturer showed no interest and enthusiasm at all, and in fact he put me to 

sleep."

( On Lecturer 1, and this student borrowed lecture notes of the course from 

his friend and xeroxed them ).

"He didn't give good set of notes on board, only jumped around and around, 

and I really didn't know what to take down."

( On Lecturer 12, an ineffective lecturer).

'The lecturer involved used the transparencies far too much and he made this 

course exceedingly boring to the extent I was dozing off at 10 AM in the 

morning."

( On Lecturer 9, an ineffective lecturer).

"His voice was very monotonous and his pace was too slow that many students 

fell asleep."

( On Lecturer 9, one of the ineffective lecturers ).

"He rambled around here and there, you just can't figure out what he was talking 

about that I lost my attention."

( On Lecturer 12, an ineffective lecturer ).

"He went too fast, especially when he was presenting the transparency, 

obviously I could not write down every word said."

( On Lecturer 12, an ineffective lecturer).

7.5 The Relationship Between Gender Differences and Note-taking

7.5.1 Testing Hypotheses 10 and 11
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For convenience, the above hypotheses are restated here :

Hypothesis 10 Female students m il be more complete note-takers than male 

students.

Hypothesis 11 Female students will perform better in the class exam than 

male students.

7.5.1.1 Analysis and Results

The results from quantitative analysis of lecture notes according to students' 

gender are given in TABLE 7-20. Female students recorded more complete notes both in 

terms of total words and total number of information units.

BSO types of note-taking were identified to be the commonest method used by 

both male and female students (See TABLE 7-21). Female students tended more likely 

to use BS+ ( 9 out of 17, 53 % ) because they recorded more extra verbal lecture 

messages.

The above results confirmed Hypothesis 10 , i.e., Female students will be 

more complete note-takers than male students.

7.5.1.2 Gender Differences and Class Exam Performance

The performance of male and female students in the class exam was compared 

and the results are shown in TABLE 7-22. Male students have higher mean score than 

female students in spite of their less completeness in note-taking. This contradicted the 

prediction of Hypothesis 11 : Female students will perform better in class exam than 

male students.
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TABLE 7-21. The number of students in different note-taking types 

( classified according to their gender)

Note-taking
Type

Gender BS - BSO BS + EL

Male (15 students) 3 7 3 2

Female (17 students) 2 6 9 0

*** BS - = Blackboard Signal Minus BSO = Blackboard Signal Only

BS + = Blackboard Signal Plus EL = Elaboration

TABLE 7-22. The Relationship between Exam
Performance and Gender Difference

N .  Performance
Mean score of

Gender x . 1st class exam

Male 60.2
(15 students)

Female 51.1
(17 students)

271



7.5.2 The Interaction of Lecturing Styles with Students'

Gender Differences

Female students were found to be more likely to assume the BS + type of note- 

taking and their note-taking behaviours were more consistent across different lecturers, in 

other words, they were less affected by the lecturers’ style of presentation when taking 

notes. In comparison, male students were more likely to record more information when 

they attended more interesting lectures but tended to take verbatim or less complete notes 

when they attended less interesting lectures.

Female students were found to take more copious notes than male students. 

Comparatively, female students tended to write down the whole sentence (wordier notes) 

instead of the main points; even that which appeared on the board was in fact more 

concise. For example, on one occasion, Lecturer 7 was explaining the meaning of 

"unit cell" by simple definition and several examples. He put on the board the following 

words : "Unit cell - simplest basic repeat unit, could be cubes, cuboids, in principle any 

solid shape that won't leave spaces". And then he started to explain by presenting 

diagrams of some examples on the transparency.

Some fragments of notes taken from students illustrate the marked difference 

between women and men students ( Figure 7-7 ). W 1 to W I I  are the notes taken by 

female students and a visual inspection of those notes clearly indicate that they contain not 

only the blackboard writing but also some of the verbal lecture messages. It is worth 

notice that several female students recorded the definition of "unit cell" by following the 

lecturer's spoken words. M 1 to M 13 are the notes of male students; they seemed to be 

the approximate copy of the blackboard writing and a little extra information but they 

were more concise.
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On the occasions when the lecturer dictated instead of writing the lecture 

information on the board, female students were found to record more completely ( 

copiously ) than male students. Male students were more likely to take key points with 

some lagging behind, resulting in unfinished sentences. For example, when requested to 

take down the different versions of "the Second Law of Thermodynamics", female 

students didn't seem to have great difficulty in taking the whole paragraph of dictations ( 

15 out of 17, namely 88 % of female students recorded it correctly ), in contrast, male 

students tended to miss some words or didn't follow closely enough so that several 

inaccuracies were recorded ( 7 out of 15 recorded it copiously, 2 used abbreviations and 

6 missed certain part or made wrong logical connections ). Figure 7-8 illustrates this 

comparison, F 1 to F 6 are women students' notes and M 1 to M 7 are men students' 

notes.

7.6 Students' Note-taking Behaviours In General

Although the subjects of this present study seems to be a good sample and to be 

able to represent the whole class, it was felt necessary to carry out a general survey to 

understand students' opinions about note-taking during lectures. In this survey, students 

were asked about the purpose of note-taking during lectures, their opinions about having 

complete handouts, how they select the essential lecture information to take down, how 

they use the lecture notes and for what purpose, and any features of lectures that they 

would like to see changed to enable them to take satisfactory notes.

On the eighth and ninth weeks of the first term, the questionnaire sheets ( see 

Appendix 19, Page 387 ) were distributed to each student when they went into the lab. 

Students were then requested to write their responses to those five questions and the 

researcher immediately collected the completed questionnaire sheets before the laboratory 

started.
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A total of 427 questionnaire sheets was distributed and 353 questionnaire sheets 

were returned. After inspection, 34 questionnaire were found to be spoiled or blank and 

so they were not used for analysis. Finally 319 questionnaire sheets were examined and 

the response rate was 75 %. The results are tabulated as follows ( TABLE 7-23 ).

TABLE 7-23. The Results of Note-taking Questionnaire

The Results of 319 Questionnaire Sheets ( 1990 )

Item Questions Percentage

1. The purpose of note-taking during lectures

(a) To concentrate --•---------------    23

(b) To have something as a record - .............- ...................   76

(c) Other id eas ...............        1

2. The opinion about note-taking as opposed to having complete printed handout

(a) Can't understand lecture and take notes at the same time-------------- 26

(b) Handouts are not in my own language or style............ — ................  68

(c) I like to write in my way or language...............- ...................- ...........  3

(d) I like printed handouts ........................ - ....................  21

3. When taking notes, the way to get down "the essentials"

(a) Take down what is on the board o n ly ................................   49

(b) Get "signals" from the lecturer about what is important - .................... 55

(c) Write down as much as possible    .........................    11

(d) Don't know what is important..............    5

(e) O thers.....................................................   2

4. How to use the notes
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(a) Supplement them from the textbook.......................    53

(b) Never look at them till exam tim e    —  3

(c) They are the main source of my revision m aterial.........................   56

(d) Rewrite th em .....................    17

5. The features of lectures students like to see changed to enable them to take 

satisfactory notes.

[ A ] About lecturer’s personality

(1) Liven up the lecturers -----------------------   2

(2) More enthusiastic --------------------------------------------------  2

(3) More approachable - -----------------   3

(4) Not monotonous............................     2

(5) Louder, clear vo ice  - ..........................   10

[ B ] About lecturing methods

(1) Give the objectives for the lectures---------------------------------------  2

(2) Put headings and subheadings------------   7

(3) Need introduction, preview and guidelines.........................- .............  9

(4) Review and summarise ------- - .........................................—  17

(5) Point out main points ( say clearly what to take down, and give 

indication of what is relevant) - .........................- -----------  39

(6) Better and bigger writing on the board------------------------------------  27

(7) Don't talk and use OHP, slides at the same t im e -----------------------  19

(8) Don’t talk and write at the same tim e  ...................................   26

(9) More time for copying down the lecture m aterial-----------------------  37

(10) Go at a slower p a c e ...................... - ....................    34

(11) Speak slowly to allow note-taking   —  23

(12) More time for asking questions ------------   5

(13) Less writing and more explaining ............ — .................   29
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(14) Explanations should be sketchy, concise and less digression  16

(15) Speak clearly, logically and coherently and don't jump around  34

(16) Put new names, formulae and terminology on board  .................. 5

(17) Use different Audio-visual A id s .......- ................................  16

(18) Give the page number of references and textbooks - - 21

(19) Give the exam material h in ts---------- ---------------------------------- 10

(20) More handouts    ....................    30

(21) Give the handouts of diagrams-------------   10

(22) More demonstrations ....................    2

(23) More examples -------------------------   10

(24) More talkback - like tutorials----------------------------------   4

Since students might have more than one response in each item. the total 

percentage mav exceed 100 %.

Based upon the research findings from the sample and the results from the above

questionnaire, some conclusions could be drawn :

(1) Note-taking was a very common activity of students. Often, what the lecturer 

was writing on the blackboard was all they had in mental focus ( Perception 

of importance).

(2) Most students felt that listening to the lecturer and taking notes 

simultaneously was very demanding, thus resulting in taking verbatim notes 

only and neglecting most lecture messages transmitted verbally ( Self - 

protection against working memory overload).

(3) The processing of lecture information did not appear to be in-depth; students 

were attending to, but not actively processing or working on the information 

conveyed by the lecturers ( Self- protection against working memory 

overload).

(4) Information processing was also frequently punctuated by shifts in attention.



Students' information processing in this present study was basically passive 

rather than active. There were exceptions, with several students using 

diagrammatic network or logical connections to structure their personally 

meaningful forms of the lecture information.

(5) One point worth noting is that low processing could be related to the 

purposes which students expected lectures to serve ( Perception).

From the interview and the results of the questionnaire, more conscientious 

students appeared to be more concerned about identifying what ought to be 

learnt than about learning on the spot. They appeared more intent on 

recording the detailed factual information to aid subsequent study and 

preparation for exam than attempting to learn during lectures. They used 

lectures primarily to answer the question : What do I need to know for 

assessment purpose ? For them learning for retention appeared to be mainly 

a post-lecture activity in an out-of-class content ( Self- protection against 

working memory overload).

(6) Both implicit and explicit cues were used by students to get down "the 

essentials" of a lecture content. These cues included : (i) the blackboard 

writing ( the most obvious and most effective one ), (ii) lecturer' verbal 

stress or signpost, (iii) lecturer reiteration of a point, (iv) the non-verbal 

cues such as knocking on the bench or using the pointer and (v) longer than 

usual time spent on a topic or detailed handouts.

(7) It appears that "cue seeking" could well be significant for field-dependent 

students' success in learning from lectures. The best illustrations of this was 

the following comments taken from interview diary with several field- 

dependent students who constantly sought cues for distinguishing between 

"relevant" ( or "significant") material and "irrelevant" ( or "non-significant" ) 

material.
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"The lecturer was droning on about the irrelevant subjects all the time and I just 

cant grab the point. He should write more kev words and definitions on the 

blackboard."

"Better teaching structure, and clearer links between points being made."

"Lecturer should repeat and summarise the main points."

"/ suggest that lecturers could give kev points of what was learned in class at the 

end of each lesson."

"He should make more notes of important subject headings and linkings on the 

blackboard to give the students a guideline to what information is important to 

take notes on, since we obviously cannot write down every word said."

"Less proofs; there was a mass of equations which I really couldn't see the key 

point of them. She should highlight the essential equations."

"When naming things, block capitals were often used. This made me difficult to 

decide where to separate words and use the capital letters."

"The lecturer didn't give much indication of what he was talking about. I still do 

not know what these lectures are about. He missed out important working 

leaving me baffled.”

'The blackboard notes were a bit abstract and random and the headings were not 

too clear."

'The lecturer didn't write anv titles on the board - just fragmented information 

and then he moved on.”

(8) In response to an item question in the questionnaire, every student responded 

that after attending a lecture, s(he) intended to do subsequent follow-up 

work. But it was found two months later, just three weeks before the class 

exam, 14 of those 32 students ( less than half of the sample !) had not even 

read through their lecture notes and handouts nor had they done any 

subsequent reading.
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CHAPTER EIGHT

Sum m ary, Conclusion and Suggestions

This present study has focussed on issues of practical importance namely, how a 

lecturer could be effective in transmitting the subject matter and how students should 

learn and take notes during a lecture. From the empirical findings and the theoretical 

orientations, some implications for lecturing and note-taking are apparent. Also apparent 

are implications for future research which intends to investigate the cognitive processes 

underlying the mechanism of lecturing and note-taking.

8.1 Summary of the Results

A. Student Evaluation of Lecturing

1. Students’ ratings provided reliable measure of overall lecturing performance 

in the context of this present study.

(i) The inter-correlations between the statements within any one factor 

dimension were very high, indicating that students' rating of the course 

and the lecturers was reliable.

(ii) Repeated data consistency checks have verified that different students from 

the same class show a high level of agreement in their ratings of a given 

lecture course.

(iii) The same lecturers' performances on the same lecture courses, rated by two 

different classes from two academic years were found to be very similar, 

indicating the reliability of students' ratings.
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2. Students’ perceptions of a lecturer's performance were as expected in terms 

of Information Processing Theory.

(i) Student ratings on response sheets

The essential criteria for an effective lecturer are the basic communication 

skills such as the clear audibility of voice, the legibility and good 

organisation of blackboard writing ( or materials presented with slides or 

transparencies) and the clarity of explanation. Failing these, one tends 

more likely to be rated lower and classed as an ineffective lecturer. Having 

achieved this and adding an interesting style of presentation and a friendly 

approachable manner, one tends more likely to be rated as an effective 

lecturer.

(ii) The written-in comments on response sheets

Students made most comments on a lecturer's communication problems 

which had caused them difficulty in understanding the lectures. They 

would also comment on the lecturer whom they felt less enthusiastic and 

unapproachable. In contrast, students showed a very high appreciation of 

clear and lucid presentation, together with relevant practical examples and 

illustrations. Students seemed to like an interesting way of presentation and 

many students mentioned in their comments that they enjoyed the lecturer's 

having a sense of humour.

(iii) The results from the opinion of staff members

Although lecturers have their own criteria of effective teaching, most of 

them agreed that students expect a lecturer to be able to lecture well. They 

recognised the importance of motivating students in the lecture and a great 

majority of them agreed that to package the lecture information in ways 

which are easy to grasp and to present the subject material in a systematic 

and organised way are also very important to students. They argued that 

student ratings are greatly influenced by the personal charisma of the
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lecturer but, overall, most of them agreed that student ratings can provide 

useful feed back to lecturers about their teaching.

(iv) The results from participant observation

The effective lecturers and the ineffective lecturers were observed to have 

marked differences in (i) the audibility of voice and the quality of 

blackboard writing, (ii) focussing and (iii) uses of humour and asides.

The ineffective lecturers didn’t speak loud enough or spoke towards 

the blackboard so that students couldn't hear them clearly. They wrote too 

much on the board and the writing was either too small or so disorganised 

that students had difficulty in seeing the writing clearly.

3. There were three kinds of lecturers or lecturing styles identified in this lecture 

course : the effective lecturers, the average lecturers and the ineffective 

lecturers.

4. If students have difficulty in seeing or hearing the lecture messages, the 

potential stimuli presented by the lecturer fail to become actual stimuli for 

students. In this case, the lecturer is more likely to be rated lower as an 

"ineffective lecturer".

5. The effective lecturers potentially brought about an arousal of students' 

interest by using humour and asides stressing the applications and uses of 

lecture materials, thus holding students' interest and reversing the decline in 

attention and so indirectly influencing students' overall perceptions that 

they were rated higher as "effective".

6. Despite the diversity of lecturer characteristics and lecture topics, common 

elements of "effective lecturing" were found; these are professional and 

personal skills and attitudes which were identified in terms of the Information 

Processing Model. The effective lecturers are able to get their messages across 

to students' sensory systems clearly, to structure and explain well in a concise 

way so as not to confuse students, to use humour and asides to maintain
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students' arousal of attention and to lecture at a reasonable pace.

B. Note-taking during lectures

1. Students' note-taking behaviours in general

(1) One of the remarkable features was the high agreement between what 

students actually noted down. Over 90% of the lecture material such as the? 

definitions, names and words written on the blackboard were noted by all the 

students.

(2) Most students' notes were very similar both in content and approach. They 

seemed to concentrate their attention by taking notes continually of what was 

put on the board while many students neglected most of the lecture messages 

conveyed verbally by lecturers.

(3) Much of what had been recorded was a series of written work on the board or 

some oral segments identical with lecturers' own words. In other words, 

most of students' lecture notes were a verbatim copy but without much 

processing of the information.

(4) Four note-taking types were found to be used by the students involved in this 

study : BS - ( Blackboard Signal Minus ), BSO ( Blackboard Signal Only), 

BS + ( Blackboard Signal Plus ) and EL ( Elaboration ). But in most cases, 

lecture information was almost recorded verbatim without any enrichment by 

later processing.

(5) In all the three groups of students selected as the samples investigated in three 

different academic years, the note-taking behaviours of most students 

demonstrated a high consistency across the majority of lectures over an 

extended period of eight months.

(6) It was apparent that terse note-taking is disfunctional, the students who took 

more complete notes benefited more in exam performance.
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(7) Female students took more complete notes than their male classmates, but 

they didn't have better performance in exams.

(8) Although students intended to do subsequent follow-up work after attending 

lectures, it was found many of them failed to do so.

2. The interaction of lecturing styles with students' note-taking

(1) The lecturing styles had a great bearing upon the students’ note-taking. In this 

particular course, students recorded on average over 90 % of the lecture 

materials put on the board or transparencies but less than 35 % of the 

lecture messages conveyed verbally by the lecturers.

(2) The inaccuracies in students' notes were identified and the occasions on 

which students were more likely to make mistakes were when : copying 

diagrams, numerical figures, equations, items on the OHP's or slides and 

any later corrections or additions.

(3) Not all the blackboard writing was recorded by students. Items which tended 

to be neglected were roughly in the following order : demonstrations, 

examples of applications or new discoveries, overall sequence of logical 

arguments, meaning of new technical terms or symbols, reasons for steps 

between equations and diagrams.

4. Interaction of lecturing and students' working memory capacity

(1) Students with lower working memory capacity tended to take verbatim notes 

only or even missed many main points under one of the following 

situations : (i) rapid lecturing pace, (ii) low instructional cues, (iii) low 

focussing and (iv) shorter wait-time.

(2) The notes taken by students with lower working memory capacity were 

found to be an exact copy of the blackboard writing with occasional 

omissions. Occasionally, they recorded some extra verbal lecture
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messages but most times they took verbatim notes only.

(3) For students with higher working memory capacity, most of them copied 

down the blackboard writing entirely, and in addition, they captured morQ 

extra lecture messages orally conveyed by lecturers.

(4) In general, the students with higher working memory capacity took more 

complete notes than the students with lower working memory capacity in 

terms of the total number of words and the information units.

(5) The students with higher working memory capacity had better performanqe 

in exams than the students with lower working memory capacity.

5. Interaction of lecturine styles with students' cognitive ( FD / FI) styles

(1) There was not much difference between field-independent and field- 

dependent students in recording what appeared on the blackboard, but a 

marked difference was detected between them in recording the lecture 

messages conveyed orally by lecturers.

(2) If a verbal signpost or stress was used by the lecturer, the field-dependent 

students were more likely to record that particular piece of lecture 

information than the field-independent students.

(3) It was also noticed that field-independent students tended to take more 

concise notes which contained fewer words than the field-dependent 

subjects even though they had recorded almost the same information. Field- 

independent students tended to use more abbreviations and symbols but 

field-dependent students seldom did so; on the contrary they seemed to like 

to write down as many words as possible.

(4) Field-dependent students' notes tended to be less complete because they 

missed most verbal lecture messages, but in contrast, field-independent 

students’ notes seemed to be more complete because they also recorded 

many extra verbal lecture messages in addition to what appeared on the 

board.
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(5) Field-independent students ( who were found to be more complete note- 

takers ) have higher mean scores than the field-dependent students in the 

class exams.

(6) It was found that writing information on the board is a very effective cue for 

having students record the key ideas such that the field-dependent students 

recorded almost as high percentage of blackboard information as the field* 

independent students.

(7) There has been a marked difference between the field-dependent and the 

field-independent students in recording the lecture messages associated with 

a table, a figure or a diagram. It was found very frequently that, when a 

table, a figure or a diagram was presented, the field-dependent students 

tended to concentrate on taking down the detailed information of

that part of material without paying much attention to what the lecturer 

intended to get across by verbal explanations. They tended to accept the 

organisation of that stimulus only and therefore missed what actually was 

really relevant.

(8) Field-dependent students seemed to process information in a rigid way, in 

other words, they are more likely to display "functional fixity".

(9) Field-dependent students seem to have difficulty in actively abstracting and 

organising the information that is presented as part of a larger conceptual 

field.

(10) It was found that the way in which lecture material is presented has greater 

effect on the field-dependent students than the field-independent students.

3. Interaction of lecturing styles with students' motivational styles

(1) On the whole, the achiever students recorded the most words while the 

sociable students recorded the fewest words, with the conscientious and the 

curious students in between.
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(2) Concerning the total number of information units, both the achiever and the 

curious students recorded more information units than the conscientious and 

the sociable students.

(3) The achiever students seemed to have recorded more complete notes in 

terms of total words and the total number of information units. The sociable 

students were found to take down only what appeared on the board with 

occasional omissions.

(4) Both the achiever and the curious students had higher mean scores than the 

conscientious and the sociable students. The differences between the 

achiever, the curious and the conscientious students were not very large, but 

the sociable students had the lowest mean score than the other three groups 

of students.

(5) In general, the note-taking types of the Achiever and the Conscientious 

students were more consistent across different blocks of lectures than the 

Curious and the Sociable students The former two types of students 

seemed to assume the sort of BS + ( Blackboard Signal Plus ) note-taking 

type, namely - they not only recorded all the materials put on the board but 

also noted down a great number of lecture messages conveyed verbally by 

lecturers.

(6) Both the Curious and the Sociable students seemed to be greatly affected by 

the lecturing styles. They were less motivated by the ineffective lecturers 

that they seldom paid great attention to what was being orally conveyed and 

most times, they only recorded verbatim notes with occasional omissions.

(7) The Achiever students seemed to assume the BS + note-taking type to 

minimise risk of failure and maximise the probability of success. They 

seldom missed out important points and it was found that most of them used 

a signalling system, such as circling or bracketing, underlining or coloured 

pen to highlight the examinable part which had been selectively cued by

291



lecturers.

(8) It also has been noticed that the Curious students tended to have a 

preference for seeking supplementary materials, latest developments of 

chemistry or the applications of chemistry theory because in many cases 

they were found to have recorded more such lecture messages in their notes 

than the Conscientious and the Sociable students.

6. Interaction of lecturing styles with students' gender differences

(1) Female students recorded more complete notes both in terms of total words 

and total number of information units.

(2) Male students had higher mean score than female students in spite of their 

less completeness in note-taking.

(3) Female students were found to be more likely to assume the BS + type of 

note-taking and their note-taking behaviours were more consistent across 

different lecturers, in other words, they were less affected by the lecturers' 

style of presentation when taking notes.

(4) In comparison, male students were more likely to record more information 

when they attended more interesting lectures but tended to take verbatim or 

less complete notes when they attended less interesting lectures.

(5) Female students were found to take more copious notes than male students. 

Female students tended to write down the whole sentence (wordier notes) 

instead of the main points.

(6) On the occasions when the lecturer dictated instead of writing the lecture 

information on the board, female students were found to record more 

completely ( copiously) than male students. Male students were more 

likely to take key points with some lagging behind, resulting in unfinished 

sentences.
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8.2 The Educational Implications for Lecturers

Based upon the empirical findings from this present study and the theoretical 

considerations from Information Processing Theory, a variety of information 

dispensing strategies with specific guidelines are presented for lecturers to follow to 

maximise the effectiveness in their lecturing:

A. Preparing the lecture

(1) Define the purpose -- the easiest way to start is to write down the objectives 

of each lecture and give them to the students.

(2) Identify the content

<i> Start with what students have known - avoid making assumptions about 

knowledge obtained from previous lectures and courses. Make sure of 

what the students know and build your lecture on that.

<ii> Teach only the essentials - delete all the unnecessary material and never 

attempt to cram too much information in a single lecture.

<iii> Structure your material by using an outline or a "mind map" such as 

that shown in Figure 8-1 ( Adopted from Johnstone, 154 ).

<iv> Search for illustrative examples of key points.

<v> Prepare the audio-visual aids such as slides or transparencies, or 

models, demonstrations etc.

<vi> Appropriate jokes, humourous asides or cartoons with low information 

content may also be collected for use during this period.

(3) Finalise the lecture plan - the rough content plan must be transformed into a 

linear structure which follows a logical sequence ( The plan also includes 

notations for the inclusion of the above instructional aids ).

B. Presenting the lecture
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(1) Start the lecture by the following three important things :

<i> Set up the audio-visual aids or any instructional aids and make sure 

they are working properly.

<ii> Check the audibility of your voice and the quality of your blackboard 

writing by asking students to confirm it and use the microphone if 

necessary.

<iii> Provide a preview of information prior to an explanation - you can use 

the overview, introduction as the advance organiser.

(2) Structure and clarify the process of presentation by :

<i> presenting the information within a step-by-step lecture sequence to 

avoid jumping around and overloading students with too much 

information at a time.

<ii> writing appropriate amount of information in a legible way on the 

blackboard. Such focussing as underlining, dictating headings and 

subheadings is useful in achieving this.

<iii> Stressing important points during explanations by signalling transitions 

between segments of lecture information, employing verbal markers of 

importance or "verbal signposts" or reiterating the difficult or important 

important points.

<iv> providing for brief pauses ( 3 - 5  seconds ) at appropriate times during 

your talk so that students can try to digest the newly received 

information.

(3) Vary the format of presentation and hold students’ attention - you must be 

sensitive to students' degree of arousal and their motivation to learn by :

<i> changing the format of presentation by using the appropriate audio­

visual aids or demonstrations.

<ii> using the humour, asides or illustrative examples.

<iii> asking questions by doing this in a non-threatening way.

(4) Close the lecture - at the end of the lecture presentation, you could review
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and summarise the main points of previously given information. One 

approach used by one of the effective lecturers is using the postorganiser like 

a "spider web" ( Fig 8-2.). Another approach would involve students in the 

reviewing process by asking them to summarise key points in their own 

words or to recall precise ideas.

C. Additional techniques for motivating students

(1) Variations in your manner and style - the manner and style are basic factors of 

personality which may be very difficult to change, but you can try to use 

voice inflection or modulating the pitch, pause after making a point, slow 

down the rate of speech, maintain the eye contact with students and move 

away occasionally from the lectern to create a less formal relationship.

(2) Encouraging students' active participation - avoid asking "Are there any 

questions?" and not hearing any, again assuming that everyone understands. 

Instead, prepare a question in the form of exercise or example, which can be 

projected as a slide or an overhead transparency. Ask students to answer it 

and later follow-up by explaining or giving the answer.

(3) The appropriate use of the audio-visual aids :

<i> The frequency of occurrences in a lecture should not be too high, five to 

eight seem to be appropriate.

<ii> The format of a slide or a transparency - the size of writing should be 

large enough when projected, not too much information crammed into 

a single sheet, and the contrast between the writing and the background 

should be clear enough.

<iii> The way of presentation - never turn off all the lights such that students 

get annoyed, leaving the dim lights on during presentation. Ask first 

students to listen to you carefully and then give them time to record it. 

<iv> The purpose of that presentation should be clearly stated and the
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Figure 8-2. The "Spider's Web" Used by a Lecturer for Summarisation
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conclusion must be summarised or put on the blackboard.

<v> The duration of presentation - if the information presented is too 

complicated, a copy of that material should be given to students in 

advance so that they can concentrate on listening. If you think that the 

presented material is very important that students have to record it down, 

give them sufficient time to do so and check by asking students if they 

have finished recording.

8.3 The Educational Implications for Students

According to the simple model of Information Processing in Chapter Three ( see 

Page 66 ), this section contains guidelines on ways of making the most of learning from 

lectures. Such learning involves listening, observing, summarising and note-taking 

during a lecture, and note-making, revision and thinking afterwards.

A. Preparing to learn

(1) Refresh your knowledge of the topic by quickly reviewing notes taken from 

the previous lecture and relevant books.

(2) Jot down question which you think might be covered in this lecture by 

glancing over the course objectives ( This would help you very much in 

detecting important and relevant lecture information and make note-taking 

easier).

B. Getting involved in the lectures

(1) Listen, observe and try to understand by following the lecturers.

(2) Pay attention to the signal systems, such as verbal signposts or non-verbal

298



but intentional cues like underlining or pointing at one certain part.

(3) Prevent your attention wandering during a lecture by actively concentrating 

on what is being said and by taking notes.

(4) Take your personally meaningful notes by selecting the essentials and 

organising them into some sort of order or pattern; especially pay great 

attention to the verbal information which has proved liable to be easily 

neglected.

(5) Never try to write down every word the lecturer says, since this is generally 

impossible, and not even useful as you will be missing out on the analytical 

aspect of note-taking. Try to follow the structure of the lecture and pick up 

the main points in the form of information unit rather than to take copious 

notes.

(6) Beware the colourful phrases or analogies used by lecturers. In your notes, 

label them clearly to show they are analogies, not a definition, and take 

down the correct explanations after listening carefully.

(7) When coming across recording a diagram, a table or a figure :

<i> If it is available in a book or handout, do not attempt to copy it but 

instead, follow and note the explanation.

<ii> If it is not available and very important, simplify it as much as you can 

and note down the explanation.

(8) Sometimes you may need to get down a definition verbatim, or a process 

formula or the steps of a proof which are not readily available in textbooks. 

Use as many abbreviations as possible. Compare notes of these 

immediately after the lecture. Ask the lecturer to clarify difficult points, if 

necessary.

C. Revision and learning after lectures
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(1) Don't just re-write the lecture notes. Instead, try to reconstruct and to 

analyse the lecture using the notes taken during it and the extra information 

you've got from textbooks or other sources.

(2) Make the notes permanently memorable and meaningful by using coloured 

pens, boxes, arrows, flow diagrams and summary charts. The better 

organised the notes, the easier they are to understand, recall or relearn.

(3) Try to think and organise your knowledge by linking a series of lecture 

notes together to see the relationships between them.

8.4 Suggestions for Further Research

Previous research has investigated lecturing and note-taking separately and thus 

lacks utility. Rather than divide these two processes, a unified model based upon the 

Information Processing Theory has been advanced as a research vehicle in this study and 

it needs to be further refined in order to be of generally practical use.

It is evident from this research that the cognitively orienting stimulus factors, the 

working memory capacity, the field-dependent /  field-independent styles, the motivational 

styles and the examination expectancy are all important variables which influence 

students' note-taking behaviours. It is suggested that further research should be done to 

explore these factors in detail.

More sophisticated methods for analysing and classifying the lecture notes are 

needed to be constructed such that they are sensitive to the different variations of the 

degree of processing in students' notes. The criterion test of categorising students' 

motivational attitudes - "The Motivational Styles Test", should be further refined in order 

to be more reliable and more valid for such purposes.
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In addition, other research approaches such as illuminative evaluation ( Parlett and 

Hamilton, 155 ), the case study approach ( Stenhouse, 156 ) should be adopted by

future researchers in this area. More correlational studies should be taken to determine 

and confirm the relationship between the cognitively orienting stimulus variables of 

lecturing and the cognitively orienting response variables of note-taking. And finally, if 

possible, the experimental techniques should be used to confirm and detail the association 

between lecturing and note-taking described in this study.

8.5 Conclusion

Clearly the figures we have reported here remain specific to this lecture course 

and to these students, and it would be dangerous to indulge in predictions based on the 

strength of this present study. Nevertheless, the results do suggest a number of cognitive 

factors which, if appropriately noted, would produce a greater match between lecturers' 

teaching and students' learning, and could thus improve the effectiveness and the 

efficiency of this particular teaching method.

To sum up, the following conclusions were drawn :

Instructionally, from this study the lecturer needs to consider further the role of 

his lecturing effectiveness. A lecturer taking into account the suggestions from this 

present research, will think more carefully about his teaching objectives, possible ways 

of achieving them, and techniques of avoiding the unnecessary hindrances in order to 

achieve his goals. This can possibly lead to more effective lecturing.

Empirically, note-taking is related to performance especially in naturally occuning 

situations, and notes should be as complete and efficient as possible in terms of the
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quantity and quality, stressing the key points.

Theoretically, research guided by Information Processing Theory may reveal 

both the lecturer's cognitive process of transmitting lecture messages and students' 

cognitive processing of those messages ( note-taking and learning) during a lecture.

Methodologically, researchers must carry out further correlational and 

experimental studies by manipulating the cognitive factors which have been uncovered in 

this study.
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APPENDIX I The Extracts of Lecture Notes from 11 Students
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APPENDIX 2

The Questionnaire - Student Evaluation of Teaching ( 1988 version )

GLASGOW UNIVERSITY CHEMISTRY DEPARTMENT 1988-89

You are asked to rate statements about the course and the lecturer on a 7  ... 5' scale.

Unless it says otherwise, you may assume that

a rating o f  '5' indicates strong agreement 
a rating o f  7 '  indicates strong disagreement.

Please indicate your rating fo r  each item by circling ONE response only.

COURSE CONTENT

1. I found the course intellectually challenging and stimulating 1 2 3 4 5

2. The course content was well prepared and carefully explained 1 2 3 4 5

3. Good use was made of models, demonstrations, OHP's and handouts 1 2 3 4 5

4. The textbook helped me understand the lecture topics 1 2 3 4 5

5. Adequate textbook references were provided 1 2 3 4 5

6. The course assumed previous knowledge which I did not possess8 1 2 3 4 5

7. For me, the pace of this course was
l.too slow . . . 3.about right . . . 5.too fast 1 2 3 4 5

8. Overall, I would rate this course as
1.excellent . . . 3 .average . . . 5 .poor 1 2 3 4 5

LECTURER CHARACTERISTICS

9. The lecturer was enthusiastic about teaching the course 1 2 3 4 5

10. The lecturer's style of presentation held my interest 1 2 3 4 5

11. The lecturer gave clear, lucid explanations 1 2 3 4 5

12. The lecturer was readily accessible to students 1 2 3 4 5

13. I would go to this lecturer for help in the future 1 2 3 4 5

14. Overall, I would rate this lecturer a
l.p oor  . . . 3.average . . . 5 .excellent 1 2 3 4 5

5 If this was a problem for you, use this space to say what knowledge you lacked.
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APPENDIX 3

The Observation Schedule of Lecturing

Categories Lecturer's overt behaviours

Use of Humour 
and Asides

1. Telling jokes.
2. Funny stories.
3. Humorous comments.
4. Illustrating data with personal anecdotes.
5. Real case presentations or applications.

Voice-audibility Loudness and intonation.

Blackboard writing Legibility, organisation ( headings) and size.

Giving Instructional cues 1. Verbal signposts.
2. Non-verbal cues.
3. Blackboard writing.

Focussing 1. Setting instructional objectives.
2. Summarising.

3. Outlining or overviewing.
4. Heading and subheading ( or numbering).

5. Use of organisers etc.

Wait-time Pause or short periods of silence.

Lecturing pace Informational units.
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APPENDIX 4

The Profiles of Lecturers' Performance

COURSE CONTENT

1. I found the course intellectually challenging and stimulating

2. The course content was well prepared and carefully explained

3. Good use was made of models, demonstrations, OHP’s and handouts

4. The textbook helped me understand the lecture topics

5. Adequate textbook references were provided

6. The course assumed previous knowledge which I did not possess

- <-

E&SSSSSSE: n i u m i******

7. For me, the pace of this course was
1. too slow . . .  3. about right

8. Overall, I would rate this course as
1. excellent . . .  3. average

5. too fast

5. poor

L IE5S533
E3

□
SSSS3

rrr-ri

1. poor 3. average 5. excellent

Figure 2-2. 'Profiles'for Lecturers (□  = K, 0  = D, 0  = B )
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LECTURER CHARACTERISTICS

9. The lecturer was enthusiastic about teaching the course

10. The lecturer’s  style of presentation held my interest

11. The lecturer gave dear, lucid explanations sr ssssA

12. The lecturer was readily accessible to students
r v N N V V S \ \ N \ N \ s \ ' i

13. I would go to this lecturer for help in the future

14. Overall, 1 would rate this lecturer as



CQUBSE—CmrENT

1. I found the course intellectually challenging and stimulating

2. The course content was well prepared and carefully explained

3. Good use was made of models, demonstrations, OHP’s and handouts

4. The textbook helped me understand the lecture topics

5. Adequate textbook references were provided

6. The course assumed previous knowledge which I did not possess

“ksL

7. For me, the pace of this course was
1. too slow . . .  3. about right

8. Overall, I would rate this course as
1. excellent . . .  3. average

5. too fast

5. poor

rasj' ‘ ‘ * 
E3

rrr-i
lysŷ yssH

rTTl,:"i^vvvl

f□

Eza

LECTURER CHARACTERISTICS

9. The lecturer was enthusiastic about teaching the course

10. The lecturer's style of presentation held my interest

11. The lecturer gave dear, lucid explanations

12. The lecturer was readily accessible to students

13. I would go to this lecturer for help in the future

14. Overall, I would rate this lecturer as 
1. poor . . .  3. average 5. excellent

^TSSSKSI

ESSSS 

 .

E5555555555553

i£s3
fA SSSSSSS'M

Figure 2-3. 'Profiles' for Lecturers ( 0 = 0 ,  S  = E, □  = L )
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COURSE CONTENT - «*-

1. I found the course intellectually challenging and stimulating

2. The course content was well prepared and carefully explained

3. Good use was made of models, demonstrations, OH P’s and handouts

4. The textbook helped me understand the lecture topics

5. Adequate textbook references were provided

6. The course assumed previous knowledge which I did not possess

7. For me, the pace of this course was
1. too slow . . .  3. about right

8. Overall, I would rate this course as
1. excellent . . .  3. average

5. too fast

5. poor

P

LECTURER CHARACTERISTICS

9. The lecturer was enthusiastic about teaching the course

10. The lecturer's style of presentation held my interest

11. The lecturer gave dear, lucid explanations

12. The lecturer was readily accessible to students

sss__

a

S3

13. I would go to this lecturer for help in the future KSS _

14. Overall, I would rate this lecturer as 
1. poor . . .  3. average 5. excellent

Figure 2-4. ’Profiles’ for Lecturers ( □  = F, H = G, 0  = H )
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a p p e n d i x  5 —  Data consistency

1 8 - 1 0 - 8 8 J coumc . [ A/ A

(Morning group)
EE]

1 t s 4 s TOTAL

ITEM 1 2 11 4 7 3 3 5 9 8

ITEM I 2 7 1 6 4 6 2 9 1 0 0

ITEM S 2 9 2 8 4 3 1 8 1 0 0

(TEN 4 3 8 3 4 3 4 1 6 9 5

ITEM S 3 6 1 5 3 5 4 1 1 0 0

ITEM • 3 8 2 5 1 8 8 9 9 8

ITEM T 4 8 7 8 7 4 9 9

ITEM E 1 5 31 3 9 1 2 1 9 8

ITEM 1 4 4 2 0 4 9 2 3 1 0 0

ITEM M 2 8 2 3 41 2 4 9 8

ITEM 11 3 8 1 4 4 0 3 4 9 9

ITEM 11 3 5 3 4 3 3 1 9 9 4

m a s tS 4 5 1 9 4 0 31 9 9

ITEM M 1 1 1 9 4 7 31 9 9

1 8 - 1 0 - 8 8 j A/ A \ m . j 16S |

(Afternoon group)
i l s 4 * TOTAL

ITEM 1 1 1 5 4 4 3 5 4 9 9

fTB4 1 2 6 3 0 3 8 2 4 1 0 0

ITEM 1 2 1 7 2 9 3 1 2 1 1 0 0

r r o  4 2 1 0 3 7 3 7 1 0 9 6

IT S  S 3 5 1 9 4 7 2 5 9 9

r r o  * 3 8 2 7 1 5 1 2 7 9 9

ITB4 T 5 7 7 8 5 5 1 0 0

ITEM I 1 2 2 4 5 3 9 1 9 9

ir a i  * 2 7 3 3 4 2 1 6 1 0 0

ITEM W 6 1 2 2 9 3 8 1 5 1 0 0

ITEM 11 2 7 2 7 4 0 2 4 1 0 0

ita  u 1 6 3 4 4 2 1 3 9 6

itba a 1 5 2 9 4 1 2 4 1 0 0

ITEM 14 1 3 3 0 4 4 2 2 1 0 0

DATS .  1 2 3 - 1 1  - 8 8  COUMC

(Morning group)

A / C ED
1 t s 4 s TOTAL

ITEM 1 3 5 2 9 2 2 9 4 9 9

ITEM 1 3 3 3 2 2 3 9 3 1 0 0

ITEMS 2 4 3 0 2 6 1 6 4 1 0 0

ITEM 4 8 7 31 3 2 2 0 9 8

ITEMS 2 2 2 3 3 0 1 6 8 9 9

ITEM • 2 8 1 9 2 9 1 2 1 0 9 8

ITEM 7 1 4 1 6 3 9 1 3 1 6 9 8

ITEM* 2 8 2 7 2 2 4 0 9 9

ITEM S 3 1 2 7 2 7 1 0 5 1 0 0

ITEM M 5 6 2 7 11 3 3 1 0 0

ITEM 11 4 5 2 8 1 7 5 5 1 0 0

ITEM It 1 5 1 4 4 5 1 2 9 9 5

ITEM IS 4 8 2 3 1 8 S 6 1 0 0

ITEM 14 4 3 2 7 2 3 4 3 1 0 0

OATS .  2 3  -  1 1  -  8 8 J  COUMC « £ A / C

(Afternoon group)
ED

1 t s 4 s TOTAL

r r o  i 3 1 3 1 1 9 1 3 6 1 0 0

ITEM 1 3 8 2 2 3 2 8 0 1 0 0

fTB4 S 2 5 2 7 3 3 1 2 3 1 0 0

rrai 4 7 1 2 3 0 3 0 2 1 1 0 0

ITB4 S 3 0 2 0 3 3 1 0 7 1 0 0

ITEM ( 2 4 2 7 2 9 5 1 3 9 8

IT S  7 11 8 4 6 2 0 1 5 1 0 0

rra i s 0 7 31 2 1 4 1 1 0 0

ITBi 1 3 4 2 8 2 6 9 3 1 0 0

(TO  <0 6 0 2 6 1 2 1 1 1 0 0

ITEM 11 5 0 2 3 1 9 7 0 9 9

ITEM U 1 3 1 8 4 9 1 0 4 9 4

ITEM a 5 2 1 9 2 2 5 2 1 0 0

(TO H 4 4 2 4 3 0 2 0 1 0 0
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oat* ■ I 01 .  02 .  89 A /O

(Morning group)

222 oat*  .  I 01 •  02 - 89 |  COUMC

i t a 4 a TOTAL

ITEM 1 2 s 4 1 4 1 1 0 9 9

ROM* 1 4 11 S3 3 1 1 0 0

OEM I 5 26 4 1 1 7 9 9 8

rTEM 4 3 13 47 29 S 97
ITEM ] 1 0 1 9 28 1 9 20 96
rTEM • 32 31 23 9 4 99
rTEM 7 2 5 84 7 2 100
REM • 1 7 44 25 12 2 100
ITEM A 2 3 4 40 SO 99
ITEM M 2 3 18 44 33 1 0 0

ITEM It 1 4 1 0 44 4 1 1 0 0

rr«M t l 2 1 19 31 44 9 7

rem  a 2 1 9 3 2 55 99
r a  m 0 1 6 4 9 4 3 99

A /G

(Afternoon group)

m « I 108

1 a a 4 a TOTAL

m a  1 6 11 4 5 2 8 7 9 7

itmi a 2 5 1 7 5 2 2 2 9 8

r m  l 8 1 4 4 9 1 8 1 0 9 9

ITEM 4 6 1 4 4 6 2 4 5 9 5

r a  s 1 2 1 7 2 3 1 9 2 7 9 8

ITH < 2 9 2 3 3 1 1 0 5 9 8

rrai 7 1 9 7 8 7 5 1 0 0

r m a 1 4 4 0 3 2 1 3 0 9 9

rrai a 1 4 5 5 0 4 0 1 0 0

rr*M a 4 9 1 6 4 9 21 9 9

rTEM 11 1 3 2 4 4 6 2 4 9 6

ITEM 11 1 2 1 7 3 9 3 5 9 4

ITEM a 3 4 6 4 1 4 4 9 8

ITEM 14 0 1 6 5 7 3 3 9 7

oat*  . 1  17 • 02 • 89 I c o u m c A /H

(Morning group)
1 a a 4 a TOTAL

ITEM 1 14 25 46 11 3 99

ITEM t 6 10 39 35 10 100

ITEM a 3 13 18 35 31 100

ITEM 4 15 22 46 8 2 93

ITEM a 24 32 22 11 7 96

ITEM ( 21 20 35 15 6 97

ITEM 7 3 4 59 19 14 99

item a 4 18 46 24 7 99

ITEM a 6 26 41 20 6 99

rraa ta 20 29 28 17 5 99

ITEM 11 S 18 40 28 6 97

ITEM 1* 6 11 51 21 4 93

ITEM 13 14 19 36 20 7 96

ITEM 14 7 17 48 22 5 99

17 - 02 - 89 I c o u m cJ COUM C -  j A /H

(Afternoon group)
D D

1 a a 4 a TOTAL

ITEM I 1 5 2 3 4 4 1 2 6 1 0 0

rra i i 4 1 5 3 1 3 0 2 0 1 0 0

r a  a 8 9 1 6 3 4 3 3 1 0 0

rrai 4 21 1 4 4 5 9 2 91

r a  a 2 3 3 6 2 0 1 1 5 9 5

rrai a 2 5 2 0 3 6 1 2 4 9 7

rra i 7 2 7 4 3 2 5 2 3 1 0 0

rrai a 9 1 8 3 5 2 5 1 3 1 0 0

rra i a 1 0 2 1 3 3 2 9 4 9 7

item a 1 8 3 2 2 5 1 5 9 9 9

ITEM 11 6 1 7 3 8 2 1 1 5 9 9

ITEM 13 1 5 4 9 3 1 7 9 3

ITEM a 1 2 1 6 3 5 2 5 7 9 5

ITEM 14 9 2 2 3 4 2 7 7 9 9
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a p p e n d i x  6 —  Sample response forms

STUDENT INPUT FOR TEACHING

You are being asked to help us a ssess  and improve our teaching 
c o u r se s . P le a se  fill in this questionnaire during the lecture. The 
questionnaire is anonymous so you may be completely frank.

LECTURER:

IPPJCj

COMPARING THIS COURSE TO OTHERS YOU HAVE HAD please place a 
tick on the following scale.

LECTURE PRESENTATION

How clearly was the lecture presented ?

UNCLEARLY................................VERY CLEARLY

How orderly and logical was the arrangement of the material ?

NOT AT ALL - - - - -  VERY MUCH

Overall, how would you rate the lecturer ?

E X C E L L E N T ................................POOR

LECTURE CONTENT

How interesting did you find the content matter of the course ?

VERY INTERESTING................................UNINTERESTING

How difficult did you find the course material ?

VERY DIFFICULT................................VERY EASY

How did you find the pace at which the material was covered ?

TOO F A S T ................................TOO SLOW

How well did this course follow on from previous courses you have had at 
school or University ?

NO CONNECTION - - - - -  VERY WELL
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( If appropriate ) What is your opinion of the recommended text(s) for this 
course ?

P O O R ................................EXCELLENT

What is your overall rating of this course ?

EX C ELLEN T................................POOR

This is a pilot questionnaire. ARE THERE ANY OTHER QUESTIONS YOU 
WOULD HAVE LIKED US TO ASK ? If so, how would you have answered 
them ?

COMMENTS
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The University of Adelaide 
Advisory Centre for University Education

STUDENT E U f l L U B T I O N  OF T E A C H I N G

This questionnaire seek s information about your experience of ibis teacher and this. course.

Please answer each question accurately. If you feel you cannot answer a particular question 
leave it out and go to the next question. Your responses are anonymous.

Circle the number which most closely corresponds to your view aboul each statement.

Thank you for your assistance with this evaluation.

COURSE.......................................... - .............................. LECTURER-.

PART A
1 How do you feel about the content of this course?

Very Positive Positive Neutral Negative Very Negative
1 2  3  4  5

2  All thinos considered, how would you rate this staff member's effectiveness as a 
university teacher?

Very Good 
5

Very Heavy 
5

Too Slow 
5

Very Difficult 
5

Very Poor Poor Satisfactory Good
1 2  3  4

3  How would you describe the workload In this course?

Very Light tight Reasonable Heavy
1 2  3  4

4 The pace at which this course is being presented Is.-

Too Fast Fast About Right Slow
1 2  3  4

5 How would you describe the degree of difficulty of this course?

Very Easy Easy R easonable Difficult
1 2  3 4

334



PART B
Please indicate the extent to which you agree or disagree with the following statements by 
circling the appropriate number.

Strongly Agree Uncertain Disagree Strongly

Course C haracteristics
Agree Disagree

4

4

4

4

4

4

4

6 I understand the subject matter 1 2  3

7 This course is being pggdy co-ordinated 1 2 3

8 The course is challenging 1 2  3

9 A ssessm ent methods are fair 1 2  3

10 Course materials are well prepared 1 2  3

11 Proposed aims of course are
being implemented 1 2  3

12 I am learning something valuable 1 2  3

13 Recommended readings contribute 
to understanding in the course 1 2  3

Ieacher Characteristics

14 Communicates effectively 1 2  3

15 Teaching style m akes note-taking difficult 1 2  3

16 Enthusiastic about teaching this course 1 2  3

17 Stimulates my interest in this subject 1 2  3

18 Interested In students 1 2  3

19 Accessible to students outside c la sses  1 2  3

20 Encourages students to express Ideas 1 2  3

21 Well organised 1 2  3

22 Confident 1 2 3  4

23 Clear explanations given 1 2  3  4

PARTC
24 What improvements to the course, or to the teaching, could you suggest?

Please PRINT your comments, to preserve anonymity, on the back of this sheet.

Thank you for answering this questionnaire. Please return It as directed.
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5
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5
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5

5

5

5

5

5
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a p p e n d i x  7 Students' written-in comments

L ectu rer A

"G ive m ore time to subject so note taking slower an d  ab le  to read  
w hat you are writing, and not having to concentrate solely on 
getting everything d o w n .”

”C ould  write a little n e a te r .”

"Writing could be neater. Write slightly s low er.”

”B e tte r b lackb o ard s”

”l f  the lec tu re r cou ld  write m ore c learly  on the b lackboard . 
Writings hard to read  a t tim es.”

”Boards are difficult to read  when written on in white c h a lk .”

"To go  slower and  write more clearly .”

"Could talk louder while a t the board, though others o k a y .”

”Lecture was G oGo in offering assistance - better exam ples could  
be used. Clean the board. ”

"Less use o f side blackboards ( sight restrictions.)”

”Less blackboard work (  write slower )  and more deta iled  
explanations, otherwise just give us photocopied s h e e ts .”

”There is no need to write down a set of notes on the blackboard. 
This slows down the progress through the course. M ore could be 
covered  or time could be used to review at the end  if lecturer 
didn't spend time writing down a set o f notes for the students to 
copy. ”

”1 think the lecturer should write a little s low er.”

”Go a bit slower and  write more c learly.”

"Go a  bit slower an d  write c learer.”
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"Lecturers should take time to explain a topic so we could  
understand it before he/she dictates the lecture notes. V E R Y  

IM PO R TA N T.”

"R a th er than writing com plicated wordy phrases on the board  
without explaining then properly, he should take m ore time to 
explain it.”

”Lecturer should try an d  explain what he is writing instead of 
giving exam ples a t e n d .”

”M ore explaining on subject topic on b lackboard and  less rushed.”

”G ood teaching style - sum m arised each lecture a t e n d .”

”The initial few  lectures could be covered m ore quickly, leaving  
m ore time for the latter lectures which seem ed  a bit more 
com plicated. ”

”lt m ay be helpful if the lecturer could write a little m ore  
clearly. ”

”1 thought that this part o f course was perfect! N O  change .”

"Not so much difficult as too rushed. If  you pause for a second to 
read  what you've written you end up lagging behind in the lecture. 
Slow  down a little!"

"It is difficult to write down his notes an d  concentrate on his 
explanations all a t the sam e time. I found he went very fast.
But notes were very goo d .”

”D iagram s not always clear. Blackboard is som etim es hard  to 
re a d .”

Lecturer B

"No im provem ents requ ired .”

”The lecturer could smile every now and  then” 

"He could sound more interested in the course. ” 

”Explain when people aren 't writing.”

"Explain points more thoroughly."
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"He goes too fast; doesn't explain well a t all. Just goes ah e a d  an d  
writes on board without saying what and  why he is doing it."

"He w ent too fast, but gaved  good notes.
A b it difficult to understand."

"The course could be eas ie r."

”M ore homework, not enough exam ples."

"Very direct and  com pulsive - could be m ore informal.
M ore physical sim ple illustrations."

"Could give some worked exam ples to see if we can do 
calculations of shapes o f molecules and then go through 
questions with correct m ethod."

Lecturer C

" I found the lecturer difficult to understand and ( the lecturer )  appeared to think it 
was sufficient to simply write numbers and equations on the board with no real 
explanation as to how they were obtained.
W ithout the help of the textbook, I doubt if  I have ga ined  an y  knowledge  
whatsoever from this series of lectures, which I found became a task to attend."

“ Very hard to hear if sitting at back of lecture theatre - and sometimes sitting at 
back is unavoidable."

“ It would have been helpful to have a summary of the course ( o r a  flow chart)  so 
you could follow it without being confused with all the equations and calculations."

“ Mathematical equations were understandable, but where these equations came 
from are about as easy to find as the Hanging Gardens of Babylon.
Style o f approach and patchy form of presentation provided no foundation on 
which to build the subject or the topics contained within the subject. Not only did 
this assumption cause confusion, but ( i t ) also made me realise the meaning of 
the w o rd 1 boredom ’. "

" I could not understand the subject as I could not understand what ( the lecturer ) 
was saying. "

" I couldn't understand ( this lecturer) half the time. "

Lecturer D

" Best lecturer so far I "

“ It was a pleasure to be part of this ( lecturer’s ) class. "
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“ Lecturer's style o f presentation - i.e. light hearted moments - made the course of 
lectures much more enjoyable

“ (  The lecturer )  plunged into many topics without giving quick summaries of 
(  previous )  knowledge (  the lecturer) assumed we already held. Not everyone 
has done higher or CSYS Chemistry. ”

“ The lecturer gave book references for a book I did not have. °

Lecturer E

“ (  There was a ) problem - ( this lecturer )  doesn’t talk loud enough I “

“ Few er examples more carefully explained would g et the points over better. 
Quantity does not necessarily mean quality, especially when dealing with complex 
subjects. ’

Lecturer F

“ Please do not assum e that everyone has an A -leve l in Chemistry or CSYS  
(  Chem istry). After only having done Higher (  Chemistry )  this whole course is 
much too confusing to understand. "

* Very decent (  lecturer who was ) down to earth about Chemistry knowledge. No 
text references (  were given ), but (  they ) were not necessary. (  The lecturer )  
covered ( the )  subject well. ”

Lecturer G

" Perhaps Dr. ( G )  should write just a little bigger on the board. “

“ Writing was rather small and therefore rather difficult to read. ”

" It would be better if ( the lecturer )  wrote bigger and not so squashed up. ”

* Writing was a bit difficult to read, especially today."

“ Writing could be a  lot bigger and dearer. "

“ The lecturer’s writing tended to get smaller as the lecture went on. ”

" I found it hard to read ( the lecturer’s )  writing. ”

" The writing on the board was too small and was difficult to read. ”

“ Lecturer wrote too small. ”
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“ Sometimes ( the lecturer )  wrote too small on the blackboard. m 

" Best lecturer I've had I "

u Dr. ( G )  was the best lecturer so far in the course. ”

(  Dr. G  is )  a  very nice man, but could be a  bit confusing with all the new alkyl 
co m po unds b u t e s p e c ia lly  with non  - s y s te m a tic  nam ing  e .g . a c e ta te ,  
formaldehyde, etc. ”

“ When naming things, block capitals (  were )  often used. This made it difficult to 
decide whether to separate words and use capital letters. ”

“ (  The lecturer’s )  use of trivial names was confusing to most people - especially 
me. ”

“ Nice man, boring topic I "

“ Organic chemistry isn’t interesting — (w e  )  seem to be doing the same thing 
again and again. ”

\

Lecturer H

“ The lecturer did not give enough time to copy notes. ”

m Perhaps too quick to remove overhead slides — missed writing some material. "

* A little longer was required to copy OHP notes ! ”

“ Too fast — not enough time given to write down what was on the overhead  
projector. ”

“ Not enough time to copy down slides which m ade it impossible to listen at same 
time. ”

" The lecturer removed the O H P ’s too soon. "

“ The lecturer never gave enough time to copy down notes. m 

" (  The lecturer)  lectures too fast I ”

“ F ar too fast — we all can ’t write a t one hundred miles an hour — slow down 
p le a s e ! ”
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" (  The lecturer )  should slow down a  little. Too much use was made of slides and 
not enough of blackboard I ”

" I found it difficult to keep up with ( the lecturer ), especially when ( the lecturer) 
was using overheads. "

0 Too much writing on the board. / spent too much time copying (  the lecturer’s ) 
writing to listen to ( the lecturer )  speaking. ”

“ (  The lecturer should) leave more time for copying stuff down. Perhaps ( the 
lecturer could )  speak up a bit —  (  the lecturer )  was a shade on the quiet side. 
Otherwise ( the lecturer) was O K ! ”

0 (  The lecturer’s )  delivery (  was )  rather too rapid when using overhead projector. ”

“ (  The lecturer made ) good use of A V  apparatus — (  it was )  very smoothly 
operated. I liked the handout.”

0 (  The lectures were ) very well prepared ( but the lecturer gave ) little or no 
explanations. (  There was ) too much (  m aterial)  on the OHP. (  The lectures were ) 
too fast. ”

“ The lecturer could have spoken with a little more volume. (The lecturer’s )  writing 
on sheets for overhead projector was far too small. ”

“ (  The lecturer’s )  writing was too small — especially on ( overhead )  projector. "

“ (  The lecturer) writes too small and removes overheads too quickly. ”

“ The lecturer’s writing was too small. (  The lecturer )  didn’t leave the overheads on 
for long enough. (  The lecturer )  also spoke too quietly. ”

“ I couldn’t read ( the lecturer’s )  writing. ”

“ (  The lecturer’s )  writing on board ( was ) far too small. Not enough time ( was 
given )  when showing slides to write things down. ”

0 The writing on the overheads was too small to read. It m ay have helped if some 
lights had been put out. ”

0 (  The lecturer )  should have d im m ed the lights when using the overhead  
projector. (  The size of the )  type was extremely difficult to read. Also there wasn’t 
enough time to copy down notes from the board before sheets were removed. ”

0 Diagrams on overhead (  p ro jector) were blurred and unclear. Lecturer’s voice 
was too quiet. ”

0 Dr. ( H  )  showed a complete lack o f enthusiasm . . .  and made no attempt to make 
it interesting. ”
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(  The lectures suffered from )  information overload. (  There was ) an awful lot o f 
information to put into 3  lectures. (  Allocating )  more time and a  slowing down of 
( the )  pace would have greatly improved the course.
Having ( t h e ) handout before the course started would also have been a help. ”

“ If  anyone could write adequate notes in these lectures I ’d be surprised. The 
diagrams were complex and hard to copy.
The lecturer gave no adequate explanations and  —  to use this lecturer's favourite 
word — things were not OK. “

“ Even though the lecturer went very fast, and (  as a result)  much information was 
missed, I found you had to think for yourself, and read up to understand, a  lot more 
than usual. I found this advantageous.
(  This )  lecturer should be in the theatre — his voice projects well. ”

" The projection onto the screen was too small. ”

" ( I ) couldn’t read the O H P’s (  because ) the typing was far too small. ”

“ ( I )  couldn’t read most of the stuff put up on the O H P (  a n d ) not enough notes 
were given. ”

“ (  The lecturer w ent) too fast. “ 

u ( I )  could not handle the pace. ”

“ The lecturer spoke too fast and did not write enough notes down. ”

“ (  The lecturer was ) too fast and not enough notes (  were given ). ”

“ I had no knowledge of biology and was utterly confused by every part o f the 
lectures. ”

“ The course seemed to assume an intimate knowledge o f sugars. ”
V

“ The topic was interesting enough, but the lecturer jum ped about too much and  
didn’t give sufficient notes. "

“ Not enough written material was given and, due to the quickness of the lecturer, 
not enough information was taken in. ”

“ The lecturer was basically not very good. No text (  book )  references were given. 
There was virtually no use (  made ) o f the blackboard. Almost everything was 
dictated, and quite fast at that. ”

m Rather than lecturing in a  systematic way, in an enthusiasm for the subject, the 
lecturer jum ped around the subject, going off on numerous irrelevant tangents and  
thus making the course much harder to follow. At the end of the day, I had to dissect 
the relevant information from my notes. ”
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" The course was very interesting, but the lecturer did not give (  any ) summaries 
( o r )  explanations. "

“ I thought the lecturer was good, but ( I )  found it hard to work out what (  the 
lecturer )  was lecturing about at times. ”

" Not enough time was spent on clarifying certain points within the course. ”

" (At the end, I )  didn’t know what I was supposed to know for the course and what 
was just aside information. ”

“ In this course, it may have been helpful to have an an introduction rather than 
straight in at the deep end. The basic structure of proteins is still confused.
No reference ( was given )  to any book. ( I t )  would have been helpful to know what 
books to look in. "

“ (  The lecturer) couldn’t have been more enthusiastic I ”

“ The lecturer scribbled a few diagrams on the board with inadequate explanation. 
Too little was explained in an understandable way.
The O H P ’s were too difficult to understand as they had far too much detail to 
comprehend anything at all.
Overall, I learned absolutely nothing from this series of lectures and I left a t the end 
feeling that I had worked (  for)  an hour. ”

“ (  This lecturer) says ‘ right' and ‘ O K ’ too many times.
(  Lecturer’s )  writing on the blackboard becomes ( illegible )  because ( lecturer ) 
writes on top of notes which are already there. ”

m There was too much repetition o f inadequate points and  less emphasis on the 
important points. Almost no notes were given, and those (  notes )  given were too 
little, and (  w ere ) quickly rubbed off before I had a chance to note them. I learned 
almost nothing. "

* Slow it down, expand on things, cool it and the topic could be fun.
Give out some information before the first lecture so ( th a t)  people can listen rather 
than frantically trying to write all these structures down. "

" What is ( this lecturer)  going on about ?
These are about the most boring lectures so far. "

“ Incoherent ramblings. '

* / was disappointed to find out that there has been no past exam questions on this 
section. *
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" It was boring just copying off the board. Why not put more on a  handout and use 
lecture to make interesting explanatory comments ? "

" M acrom olecules 1 — the most boring topic ever  —  more so than Organic 
Chemistry. ”

Lecturer /

" Lecturer did not explain fully. “

“ Lecturer did not specifically explain what certain words (like anthropogenic) 
meant. ”

" The lecturer did not give any explanation of notes (  written )  on board and did not 
emphasise significance of ion - exchange. Most notes (  written by the lecturer ) 
were percentages or reactions which were very memorable. ( I found that my own )  
notes did not make any sense at all. I am not taking chemistry next year if ( the )  
lectures continue as they are. "

“ (  The lecturer did not spend )  enough time explaining the important bits. "

“ (  The lecturer )  did not give much indication of what (  the lecturer )  was talking 
about. I  still do not know what adsorption is ! ( The lecturer ) misses out important 
working leaving m e baffled. "

“ Additional notes on the board would be helpful. ”

“ The (  blackboard )  notes were a bit abstract and random. (  The )  headings were 
not too clear. "

“ The written notes were crap, and the lecturer did not write enough on the board. 
(  The lecturer )  wrote nothing but headings and talked the rest. This may to some 
be interesting but a t ( the )  exam time I ’m not going to be able to remember any of it 
!"

“ (  The lecturer )  didn’t write any titles on the board — just fragmented information 
and (then  the lecturer)  moved on too quickly. ”

“ (  The lecturer displayed a ) poor board presentation (  which ) jum ped quickly 
from topic to topic without any new titles. ”

“ (  The )  lecture(s) seemed a bit disjointed. ”

* (  The lecture )  notes were not carefully prepared, with many explanations omitted. 
The explanations were very good but ( the )  rate at which they were given were too 
fast to be taken down. ( I found that there were )  too many empty spaces. ”
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* I was lost from start to finish and could not see the relevance of the topic. (  The 
lecturer )  just wrote words on the board. When I got home they made very little 
sense. This is mainly due to ( the lecturer’s )  single words and no explanations. 
Please excuse the total objectionality which is all down to frustration. "

" Some titles or explanations of what the topic being talked about is, may help I "

“ The lectures dragged past very slowly. ”

(  These lectures w ere )  a lm o s t as boring as O rg an ic  C h em istry  and  
Macromolecules. '

" (  The lectures dealt with an )  interesting topic (  which )  could have been made 
more stimulating by more use of slides. ”

“ (  You should) try putting this on later in the course, as a  bit of light relief. "

“ ( I )  could not see ( the ) relevance of Chemistry in the environment. (The lecturer) 
went too fast ( and I ) could not get down everything ( the lecturer)  said. ( It was )  
just a mass of figures and calculations, with no explanation o f what they mean or 
imply. ”

Lecturer J

“ Please write more on board II ”

" (  The lecturer) should write more on board. a

" I found that the lecturer did not emphasise enough what points o f the lecture 
should have been noted. It would have been helpful if (  the lecturer )  had written 
more notes on board. ( The )  lectures were too unorganised —  the lecturer jum ped  
around from subject to subject. '

“ Far too little notes were written on the board. ’

“ The lecturer did not give suitable notes. ”

“ (  The lecturer ) could have written more on the board to m ake the important points 
and definitions and reactions clearer. "

“ Not enough ( was written )  on blackboard. ”

" More notes on board would have helped. ”

* The only problem was ( tha t ) the notes were insufficient and (  I )  couldn’t read 
some of the overhead ( transparencies ). Also ( the lecturer )  needed to speak up a 
bit. Also ( I found it was a ) strain on the eyesight as we were writing in half-light. ”
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[Unfortunately, no record was kept of the written-in comments for lecturer K.]

Lecturer L

" Why can't we have this lecturer all the time ? ”

" Such interest and dedication — gives a whole new dimension and meaning to 
Chemistry. m

“ ( This was the )  best lecturer this year. (  The lecturer )  made the course seem  
general knowledge i.e. giving everyday examples to put across the Chemistry. ”

“ One of the best lecturers we have had. '

“ (  This was the )  best lecturer we’ve had yet. "

“ ( This was an ) excellent topic and lecturer. ( The course was ) well explained and  
very interesting.
( The )  last lecture in this course was interesting from the point of view of showing 
applications o f the topic in man. ”

“ Very well done ! ”

“ Well done —  no changes needed I ”

“ (  The lecturer gave )  no references to inorganic textbooks. ”

“ (  The lecturer’s )  explanations were laborious to the point o f being patronising. "
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APPENDIX 9 Examples of Different Types of Note-taking

"L ( Elaboration)

w r / L

K IN 6T IX
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APPENDIX 10 A Sample Questionnaire from a College Physics Department

DEPARTMENT OF PHYSICS 
LECTURE COURSE QUESTIONNAIRE

T h is  q u e s t io n n a ir e  r e q u e s ts  your p o in t  o f  v ie w  on  th e  c o u r s e  so  f a r .  F ee l f r e e  t o  g iv e  
s p e c i f i c  r e a so n s  where r e le v a n t  why you  a n sw ered  th e  way you d id ;  th u s  i f  you d is a g r e e  
w ith  th e  s ta te m e n t " P rev iou s know ledge assum ed i s  about r ig h t " ,  e x p la in  why, e g .  
"Assum es know ledge about

T ic k  th e  box w hich  most c l o s e l y  m atches you r v ie w . (NA/NC — Not A p p lic a b le  or  No
Comment)

Good Sat i s . Poor NA/NC R eason f o r  c h o ic e

A u d ib i1 i t y  o f  
l e c t u r e r

Q u a lI ty  o f  
b la ck b o a r d  
p r e s e n ta t  io n

Q u ali t y  o f  
OHP’ s

Q u a l i t y  o f  
dem onst r a t  Ion s

Q u a lit y  o f  
handout s ' •=. . .

Too
much

B it
h ig h

About
R ight

B it
Low

Too
Low

NA/NC R eason fo r  c h o ic e

S peed  o f  l e c t u r e s

L e v e l o f  
p r e s e n t a t io n r
P r e v io u s
know ledge assum ed

L e v e l o f  p rob lem  
s h e e t s

-

Amount o f  
m a te r ia l  on  
OHP’ s

[ S A -S tr o n g ly  A gree, A -A gree, OK-OK o r  N e u tr a l ,  D -D is a g r e e , S I> -S tron gly  D isa g r e e ]

SA A Ok D SD NA/NC R eason fo r  c h o ic e

The l e c t u r e r  i s  
e n t h u s i a s t i c  about 
th e  s u b j e c t

—

The c o u r s e  i s  
I n t e r e s t  in g

The c o u r s e  i s  
u n d e r sta n d a b le

You c a n  g e t  a  
good  s e t  o f  n o te s

Demonst r a t  io n s  
a r e  good

H andouts a r e  c l e a r  
and u s e f u l

Recommended 
book I s  u s e f u l

PLEASE TURN OVER
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P le a s e  answer th e  f o l lo w in g  q u e s t io n s  in  th e  sp a c e  p r o v id e d :

Which p o in ts , ( i f  any) on  th e  c o u r s e  have you  foun d  p a r t i c u l a r l y  d i f f i c u l t ?

Which t e x t  books ( in c lu d in g  th e  recommended t e x t )  have you rea d  fo r  t h i s  

co u rse?

Any o th e r  comments?

S ig n a tu r e ............................................................................................

(More n o t ic e  w i l l  be ta k e n  o f  s ig n e d  r e s p o n s e s )

C ou rse...................................................................................................

L e c tu r e r ...............................................................................................
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APPENDIX 13

Computerised Response Questionnaire for 

"Student Evaluation of Teaching" 

Printed in two colors
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f
UNIVERSITY OF GLASGOW

Centre for Science Education

STUDENT EVALUATION OF TEACHING

^ q u e s t i o n n a i r e  i s  s e e k i n g  i n f o r m a t i o n  a b o u t  y o u r  e x p e r i e n c e  o f  t h i s  c o u r s e  a n d  t h i s  l e c t u r e r .

*ase a n s w e r  e a c h  q u e s t i o n  a c c u r a t e l y .  I f  y o u  f e e l  y o u  c a n n o t  a n s w e r  a  p a r t i c u l a r  q u e s t i o n ,

;ve i t  a n d  g o  o n  t o  t h e  n e x t  q u e s t i o n .  Y o u r  r e s p o n s e s  a r e  a n o n y m o u s .

jase  u s e  a n  H B  p e n c i l .  M a r k  t h e  b o x e s  l i k e  t h i s  —  . R u b  o u t  e r r o r s  t h o r o u g h l y .

iRTA

elative to other courses  I have done, this course w as

very e a s y c i 3 e a s y c 23 reasonable1:33

Relative to o ther  courses, the  workload for this course was
very h e a v y c i : heavyc 23 reasonable C33

|for me, the pace at which this course w as presented  was
too fast c i 3 fa s tc 23  about right C33

Overall, I would rate this course as
very good c 13 good c23

Overall, I would rate the  lecturer as
very p o o r c i3 poorc 23

satisfactory C33

satisfactory C33

difficult C43

light C43

slow C43

poor C43

good C43

very difficult C53

very light C53

too slow c5 3

very poor C53

very good C53

Irtb
Please indicate the extent to which you agree  or disagree  with each of the following s ta tem en ts  by filling 
in the  appropriate  box.

IURSE C O N T E N T

v s .

llunderstood the subject matter m C23 C33 C43 C53

iCourse co-ordination w a s  very poor C13 C2 3 c33 C43 C53

'found the course  w a s  challenging c 1 3 C23 C33 c 4 3 C53

(Course content w a s  well prepared C 1 3 C23 c33 C43 C53

1 learned so m eth in g  valuable C 1 3 C2 3 C33 c 4 3 C53

Recommended readings contributed
to my understanding of the course. C 1 3 c 2 : C33 C 4 3 C53

| t u r e r  c h a r a c t e r i s t i c s

Effective com m unicator C13 C23 C33 t 4 3 C53

Enthusiastic about teach ing the course c 1 3 C23 C33 c 4 3 C53

14. Teaching style held my interest

15. Gave clear, lucid explanations

16. Made note-taking difficult

17. Stimulated my interest in the 
subject

18. Used OHP (and/or blackboard) well

19. Friendly and approachable

20. Well organised

21. Confident and self assured

22. I would not go to this lecturer 
for help

C 2 3

C23

C23

C23

C 2 3

C23

C23

C23

C33 C43 C53

C33 c 4 3 C53

C33 C43 C5 3

C33 C43 C5 3

C33 C43 C53

C33 c 4 3 C53

C33 C43 C53

C33 C43 C53

C33 C43 C53

W hat im provem ents  to the course, or to the teaching, could you suggest?  Write your co m m en ts  below:

o u  f o r  a n s w e r i n g  t h i s  q u e s t i o n n a i r e .  P l e a s e  r e t u r n  i t  a s  d i r e c t e d .  D R S  D a t a  &  R e s e a r c h  S e r v i c e s  P l c / H 2 7 9 0 0 1 9 0 / J O C G
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APPENDIX 14 The Hidden Figure Test
Glasgow University 
Science Education 

Research Group

NAME: SEX;
( C a p i t a l  l e t t e r s )

M a t r ic u la t io n  No:

This is a test of your ability to find a simple shape when it is hidden within a 

complex pattern.

The results will not affect your university work in any way.

Example (1)

Here is a simple shape which we have labelled (X):

(X )

This simple shape is hidden within the more complex figure below:

Try to find the simple shape in the complex figure and trace it in pen directly over 

the lines of the complex figure. It is the same size. in the same proportions, and faces in 

the same direction within the complex figure as when it appeared alone.

(When you finish, turn the page to check your answer.)
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The answer is:

Example (2)

Find and trace the simple shape (Y) in the complex figure beside it.

(Y )

The answer is:
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In the following pages, problems like the ones above will appear. On each page 

you will see a complex shape, and beside it will be an indication of the simple shape 

which is hidden in it. For each problem, try to trace the simple shape in pen over the 

lines of the complex shape.

NQts.lhcsfi points;
(1) Rub out all mistakes.

(2) Do the problems in order. Don't skip a problem unless you are absolutely 

stuck on it.

(3) Trace only one simple shape in each problem. You may see more than one, 

but just trace one of them.

(4) The simple shape is always present in the complex figure in the

same size,

same proportions.

and facing in the same direction:

as it appears alone.

(5) LOOK BACK AT THE SIMPLE FORMS AS OFTEN AS NECESSARY. 

Now: Attempt each of the items on the following sheets.
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SIMPLE FORMS



FIND SIMPLE FORM *C'

FIND SIMPLE FORM ’D'

FIND SIMPLE FORM 'B*
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FIND SIMPLE FORM 'E'

FIND SIMPLE FORM ‘G’

FIND SIMPLE FORM 'C'
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FIND SIMPLE FORM ’C'

FIND SIMPLE FORM 'D

FIND SIMPLE FORM *G
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FIND SIMPLE FORM 'A'

I
| FIND SIMPLE FORM 'D'
1

f in d  SIMPLE FORM 'E
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FIND SIMPLE FORM 'E'

FIND SIMPLE FORM ’B’ !{/

FIND SIMPLE FORM ’A*
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fo©  SIMPLE FORM 'A'

■AND SIMPLE FORM 'G'

FIND SIMPLE FORM ‘A’
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APPENDIX 15 ( FIT )

♦FIGURE INTERSECTION TEST

NAME: SEX:

SCHOOL: DATE OF BIRTH:

CLASS:

This a test of your ability to find the overlap of a number of simple shapes.

There are two sets of simple geometric shapes, one on the right and the other on 

the left The set on the right contains a number of shapes separated from each other.

The set on the left contains the same shapes (as on the right) but overlapping, so 

that there exists a common area which is inside all of the shapes.

Look for and shade in the common area of overlap.

Note these points

(1) The shapes on the left may differ in size or position from those on the right, 

but, they match in shape and proportions.

(2) In some items on the left some extra shapes appear which are not present in 

the right hand set, and which do not form a common area of intersection with all o f the 

other shapes. These are present to mislead you but try to ignore them.

(3) The overlap should be shaded clearly by using a pen.

(4) The results of this test will not affect your schoolwork (university work) in 

any way.

♦ This test may not be used without permission from:
Professor J. Pascual-Leone, Room 246 B. S. B., York University, 4700 
Keele Street, Downsview, Ontario, M3J 1P3.

* This test is photo-reduced to fit the pages of this thesis.
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Here are some examples to get you started. 

Example (1)

Example (2)

irrelevant shape 
put in to confuse
you

Example (31

Now attempt each of die items on the following sheets.
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□
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□
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□
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APPENDIX 16 (  DST )

DIGIT SPAN TEST

The following tests, Digits Forward and Digits Backward, are 
administered separately. For both, say the digits at the rate of 
one per second, not grouped. Let the pitch of voice drop with the 
last digit of each series. The series denotes the number of digits 
in aui item.

DIGITS FORWARD

Directions - Start by saying -

"In a fairly simple game, I'm going to say some numbers.
Listen carefully to them, and when I stop speaking you 
write them down in the space provided in the sheet that 
you have been given.”

Are you ready then? Let us begin."

Series*

3 5 8 2
6 9 4

4 6 4 3 9
7 2 8 6

5 4 2 7 3 1
7 5 8 3 6

6 6 1 9 4 7 3
3 9 2 4 8 7

7 5 9 1 7 4 2 8
4 1 7 9 3 8 6

8 5 8 1 9 2 6 4 7
3 8 2 9 5 1 7 4

9 2 7 5 8 6 2 5 8
7 1 3 9 4 2 5 6
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DIGITS BACKWARD

Directions - Start by saying -

"Now I'm going to give another set of numbers, but this 
time there's a complication. When I've finished saying 
each set of numbers, I want you to write them down in 
reverse order. For example, if I say, "719"» you would 
write down 917* Now, no cheating. Do not write from 
right to left. You listen carefully, turn the number 
over in your mind and write from left to right. Have 
you got that? Then let's begin."

Series;
2 2 4

5 8

3 6 • 2
4 1

4 3 2
4 9

5 1 5
6 1

6 5 3
7 2

7 8 1
4 7

8 9 4
7 2

9
5

7 9
6 8

2 8 6
8 4 3

9 4 1 8
4 8 5 6

2 9 3 6 5
3 9 1 2 8

3 7 6 2 5
8 1 9 6 5
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APPENDIX 18

F.r.T. SCARING KEY
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APPENDIX 19

The Questionnaire on Students' Note-taking Behaviour in General

U N I V E R S I T Y  O F  G L A S G O W  

CENTRE FOR SCIENCE EDUCATION

D u rin g  th is  se ss io n  we h av e  been  c o n c e n tra tin g  on f i r s t  y ea r le c tu re s  w ith  a 
view  to  h e lp in g  s tu d e n ts  to  g e t th e  b e s t  o u t o f them . To ro u n d  o ff o u r s tu d y  
we shou ld  va lue  y o u r  he lp  b y  an sw erin g  fiv e  q u e s t io n s . Use as m any o p tio n s  
as you need  to  e x p re s s  y o u r  view s.

1. What do you  see  as th e  p u rp o se  o f n o te - ta k in g  d u r in g  le c tu re s?

(a) To make you c o n c e n tra te .

(b ) To g ive  you  som ething as a r e c o rd .

(c) Y our own id eas  ................................................................................................................

2. What do yo u  th in k  ab o u t n o te - ta k in g  as o p p o sed  to  h av in g  com plete 

p r in te d  h an d o u ts?

(a) C an’t  u n d e r s ta n d  le c tu re  an d  ta k e s  n o te s  a t  th e  same tim e.

(b ) H an d o u ts  a re  n o t in  my own la n g u a g e  o r  s ty le .

(c ) Y our own i d e a s ............................................................................i.....................

3. When y o u  a re  tak in g  le c tu re  n o te s ,  how do you  know th a t  y o u  have  go t 

down " th e  e s se n tia ls " ?

(a) I ta k e  dow n w hat is  on th e  b o a rd  o n ly .

(b ) I g e t "sig n a ls"  from th e  le c tu r e r  a b o u t w ha t is  im p o rtan t.

(c) Y our own v i e w s .........................................................................................................

4. When you h av e  a s e t  of n o te s , how do  yo u  u se  them  and  fo r w hat p u r p o s e ?

(a ) I  su p p lem en t them  from th e  te x tb o o k .

(b )  I d o n ’t  look a t  them  till exam tim e.

(c ) T h ey  a re  th e  main so u rce  of my re v is io n  m ateria l.

(d )  Y our own v i e w s ..................................................................................................................
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5. What fe a tu re s  of le c tu re s  would you  lik e  to  see  c h a n g ed  to  e n a b le  yo u  

to  tak e  s a tis fa c to ry  n o te s?

Y our v iew s: ..........................................................................................................................

T h a n k  you v e ry  m uch. P lease  r e tu r n  as d ire c te d .
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APPENDIX 20

Examples of Handout, Course Objectives and Printed Materials

CO
MACROMOLECULES 7

Vk . I .C .  McMditt , Room 363

This i s  the  f i r s t  o f  four  courses  on Macromolecular Chemistry given  
in the  Chemistry Department. Macromolecules 2 i s  part  o f  the Higher  
Ordinary Chemistry course  and Macromolecules 3 and 4 are parts  of  
the  Honours Chemistry course .

Textbooks

Polymer chem is try  i s  not adequate ly d e a l t  with in most chemistry  
t ex tbooks  which cover a wide f i e l d .  To c l a r i f y  and amplify your 
l e c t u r e  n o t e s ,  you need to c o n s u l t  s p e c i a l i s t  polymer textbooks .
These are a v a i l a b l e  in the Chemistry Department Library fo r  
c o n s u l t a t i o n .  I f  you intend to  continue,  to  Honours in Chemistry,  
you may wish to  c on s id er  purchase o f  one o f  t h e s e .  The f o l lo w in g  
are the most u s e fu l  and conta in  mater ia l  r e l e v a n t  to  a l l  four  
Macromolecules  cou r ses :

BILLMEYER: T e x t b o o k  o f  P o l y m e r  S c i e n c e ,  3 r d  E d i t i o n  ( W i l e y )
ALLCOCK & LAMPE: C o n t e m p o r a r y  P o l y m e r  C h e m i s t r y  ( P r e n t i c e  H a l l )
COWIE: P o l y m e r s  -  C h e m i s t r y  & P h y s i c s  o f  M odern

M a t e r i a l s  ( I n t e r t e x t )

This handout pack co n ta in s  some mater ia l  intended to  o f f s e t  the lack  
o f  polymer t o p i c s  in your c l a s s  t e x tb o o k s .  You should a l s o  f e e l  f r e e  
to  c o n s u l t  the  l e c t u r e r  over any d i f f i c u l t i e s  with aspec ts  o f  t h i s  
c o u r s e .

O b j e c t iv e s

As a u s e f u l  means o f  t e s t i n g  your r e c o l l e c t i o n  and understanding o f  
the c o u r s e ,  you should use the f o l l o w i n g  l i s t ,  p a r t i c u l a r l y  f o r  
r e v i s i o n  purposes .

A f ter  t h i s  c o u r s e ,  you are expected to

1.  Be ab le  to  d e f i n e  a MACROMOLECULE or POLYMER.

2 .  Know what i s  meant by a MONOMER.

3.  Understand the  meaning of  MONOMER UNIT, REPEAT UNIT or MONOMER 
RESIDUE, when appl ied  to  a polymer chain s t r u c t u r e .

4 .  Be ab le  t o  l i s t  the three  a sp e c ts  o f  molecular  s i z e  which 
d i s t i n g u i s h  polymers from non-polymeric  m a t e r i a l s .

5 .  Recognise  why the molecular weight  o f  a polymeric  mater ial  must
normally be expressed  as an average v a lu e .

6 .  Understand what i s  meant by OSMOTIC PRESSURE of  a s o l u t i o n .
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7. Know how to  c a l c u l a t e  the molecular weight  o f  a polymer from 
osmotic  pr e s su re  data at  severa l  s o l u t i o n  c o n c e n t r a t i o n s .

8 .  Understand why polymer s o l u t i o n s  are v i s c o u s  and be a b le  to  def in e  
the  SPECIFIC VISCOSITY o f  a polymer s o l u t i o n .

9.  Know how to  c a l c u l a t e  the molecular weight  o f  a polymer from s p e c i f i c  
v i s c o s i t y  da ta  (or vi scom eter  f low t im es)  at  s e v e r a l  s o l u t i o n  
c o n c e n t r a t i o n s .

10. Be able  to  w r i t e  the equat ions  used in the procedures  o f  items 7 and 9, 
e x p la in  a l l  the  terms and s p e c i f y  the u n i t s  o f  each q u a n t i t y .

11. Have some idea  o f  the r e l a t i o n  between l en g th  and diameter  for  a
t y p i c a l ,  f u l l y  extended l in e a r  macromolecule.

12. Understand what i s  meant by the RANDOM COIL s t a t e  f o r  a l in e a r  macro­
m olecule  and why t h i s  i s  preferred  to  the  f u l l y  extended s t a t e .

13.  Apprec ia te  what . is meant by each of  the f o l l o w i n g  d e s c r i p t i o n s  when
appl ied  to  a polymer: AMORPHOUS, CRYSTALLINE, ISOTROPIC, ANISOTROPIC.

14. Be able  to  d e f i n e  the RELAXATION MODULUS f o r  a polymer.

15. Apprec ia te  why t h i s  i s  high fo r  a r i g i d  polymer but lower for a
f l e x i b l e  polymer.

16. Be able  to  e x p la in  c l e a r l y  the change in p h y s i c a l  p r o p e r t i e s  of  a 
polymer which occurs  at  i t s  GLASS TRANSITION TEMPERATURE (Tg) and 
account fo r  t h i s  in terms of  what i s  happening t o  the  macromolecules  
as heat  i s  su p p l ied  (or removed) to bring th e  sample through i t s  Tg.

17. Know what i s  meant by FREE VOLUME in a s o l i d  amorphous polymer and 
why t h i s  i s  p r e s e n t .

18.  Apprec ia te  the  d i f f e r e n c e  between the type  o f  m o lecu lar  motion which
occurs at  Tg and t h a t  at  the approximate m e l t in g  temperatu re ,  Tm.

19.  Be ab le  to  l i s t  and d i s c u s s  the s t r u c t u r a l  f e a t u r e s  in a polymer 
which i n f l u e n c e  the  va lue o f  Tg.

20.  Understand the  d i f f e r e n c e  between a THERMOPLASTIC and a THERMOSETTING 
polymer.

21.  Be able  to  g i v e  examples o f  severa l  ways in which the  therm oplas t i c
behaviour o f  s u i t a b l e  polymers i s  u t i l i s e d  in p r o c e s s i n g .

22.  Be ab le  to  e x p l a in  the  c l a s s i f i c a t i o n  o f  polymers as ELASTOMERS,
RESINS and FIBRES and d i s c u s s  the p r o p e r t i e s  o f  each c l a s s .

23 .  Know which t y p e s  o f  m olecule  may be po lym erised  by a d d i t io n  polymer­
i s a t i o n ,  be ab le  to  i l l u s t r a t e  the chain mechanism by an example and 
to  d i s c u s s  the  i n i t i a t i o n  process .

24 .  Be able  to  e x p l a in  why macromolecules are soon p r e s e n t  in an addi t ion
p o lym er i sa t ion  and why a d i s t r i b u t i o n  o f  m o le c u lar  s i z e s  r e s u l t s .

25 .  Be ab le  to  d i s c u s s  the formation,  s t r u c t u r e  and p r o p e r t i e s  o f  the
f o l l o w i n g  a d d i t io n  polymers and r e l a t e  the p r o p e r t i e s  to  t h e i r  common
commercial a p p l i c a t i o n s :  POLYETHYLENE, POLYPROPYLENE, POLYSTYRENE, 
POLY(VINYL CHLORIDE), POLY(METHYL METHACRYLATE), POLYACRYLONITRILE.

26.  Be ab le  to  name the most important e la s to m e r s  used commercia l ly ,  g ive  
t h e i r  s t r u c t u r e s  and d i s c u s s  t h e i r  p r o p e r t i e s .

27.  Understand what i s  meant by VULCANISATION and how t h i s  i s  commonly
c arr ied  out f o r  natural  rubber.
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MacAomoCe.cuXe.6 1

NOMENCLATURE IN POLYMER CHEMISTRY

The s y s t e m a t i c  nomenclature o f  organic  chemistry  i s  not  used.  T r a d i t io n a l  
names f o r  monomers and polymers have been re ta ined  in the polymer i n d u s t r y ,  
in polymer textbooks  and wi l l  be used in the l e c t u r e s .  I t  i s  t h e r e f o r e  
important to  learn the names o f  monomers and polymers and be ab le  t o  r e l a t e  
t h e s e  t o  the  chemical  s t r u c t u r e s .

The f o l l o w i n g  are examples o f  some o f  the monomers which are used in making 
com m ercia l ly  important a dd i t ion  polymers:

CH9=CH
2 1

CH.
p r o p y l e n e

CH9=CH
2 I

0 * Cn 0H

a c r y l i c  a c i d

CH.

ch2 =c

CH.

i s o b u t y l e n e CH0=CH
2 I

0 ^ Cn 0R

a c r y l i c  e s t e r s

( e . g .  m e t h y l  a c r y l a t e ,  
R = CH3)

ch2 =ch

s t y r e n e CH0=CH
2 I

C=N

a c r y l o n i t r i l e

CH.

CH0=CH
2 I

Cl
v i n y l  c h l o r i d e

ch9=c 
2 1

0<?Cn 0H

m e t h a c r y l i c  a c i d

CH?
ru  ru  I m e t h a c r y l i c  e s t e r s

2 . ru =r
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Mmcromolcculca i

Practice Problem In Molecular Weight Calculation 
from Osmotic Pressure Data

This problem is taken from the September 1989 Chemistry-1 degree examination.

Write the relationship which provides the basis for the determination o f  the 
molecular weight o f a polymer by o sm o m etry , explaining clearly ail the 
symbols used.

The osmotic pressures o f  several solutions of a polymer were measured at 27°C. 
Data are presented below in which the measured osmotic pressures have been 
converted to atmosphere units:

S o lu tio n  co ncen tra tion , g  l~* 2.00 4.00 7.00 9.00
O sm o tic  p ressu re , a tm  0.00176 0.00388 0.00756 0.01053

Explain in outline how these data may be used to determine the number-average 
molecular weight of the polymer and then carry out the calculation.

[The Gas Constant, R =0.08204 1 atm deg"1 mol”1.]
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M(icAomol<icul<u> ]

DETERMINATION OF AVERAGE MOLECULAR WEIGHT OF A POLYMER BY V1SC0METRY

Resistance of a liquid to flow is measured by its VISCOSITY. If a polymer 
is dissolved in a solvent, the viscosity of the solution is much higher than 
that of the pure solvent, because the presence of large, tangled molecules 
makes the flow of the liquid much more difficult.

Viscosity may be measured in an instrument called a VISCOMETER, in which the 
time for a fixed volume of liquid to flow through a vertical capillary tube 
under gravity is measured. The technique is called viscometry.

Let t be the flow time (s) for the pure solvent
and t be the flow time (s) for a polymer solutionP
in a viscometer under similar conditions. Then t will be greater than t .P s

The SPECIFIC VISCOSITY ( )  for a particular solution concentration, is 
defined as 's^

The greater the concentration of the polymer solute, the longer the flow time,
t , so 1) increases with concentration. It also increases with polymer MW. P * «P
No theoretical relationship can be derived between viscosity and molecular 
weight, but a useful empirical relationship has been found when data for 
several different solution concentrations are collected.

An analogous approach is used to that applied in osmometry. The flow time,
t , and hence Y) , are obtained for a series of solutions of the polymer of P ' sp
different concentration. The convention in viscometry is to express these
solution concentrations in the unusual unit of GRAMS PER DECILITRE (grams per
100 ml). *Y) /c is evaluated at each value of c, and a graph is constructed / sp
of Y ) /c versus c./sp
See diagram showing Y ) /  versus c graph./ sp
We extrapolate this graph to c *= 0. The value of YJ Sp^C at c «= 0 is
written I ' l l /c). and called the INTRINSIC VISCOSITY. It has been found from / sp
many experiments that the results fit a relationship between intrinsic 
viscosity and polymer molecular weight called the MARK-HOUWINK equation:

- Yj sp/c). = KM 06 (where c is in g/dl)

where K and OCare constants for a particular polymer/solvent system. It
leads to an AVERAGE MOLECULAR WEIGHT for the polymer which lies somewhere
between M and M .n w
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( 2 )
TRANSITION METALS AND THEIR BIOLOGICAL SIGNIFICANCE

At the end of this unit you should be able to:

1. Locate the Transition Metals in the Periodic Table
2. write the electronic configuration of First Row d-block elements and 

the ions derived from them
3. derive the oxidation state of a T.M. in a given ion
4. define the term LIGAND and give examples
5. relate the term LIGAND to LEWIS BASE
6. distinguish between the inner and outer coordination spheres in a 

complex
7. describe methods for finding the structure of complexes in terms of 

freezing point depression, AgCl precipitation and ion exchange
8. write the name of a complex given its structure
9. draw the structure of a complex given its name
10. explain the meaning of ligand DENTICITY
11. draw and name the isomers of complexes
12. list the factors which affect the stability of a complex
13. write the spectrochemical series
14. express the stability of a complex in terms of K, the stepwise 

stability constant, and f*> the overall formation constant
15. use given values of K to obtain a value for
16. relate p to AG° for a reaction in which a complex is formed
17. explain what is meant by the terms HARD and SOFT ACID and HARD and

SOFT BASE
18. predict the relative stability of a complex given information about 

the hardness of its acid and base components
19. predict if a complex is likely to be paramagnetic given information

about its electronic configuration
20. explain the change in colour of a complex as its ligands change in 

terms of d d transitions
21. describe the function of some ligands in removing unwanted metal ions

from living systems
22. relate the abundance of elements in living systems to their abundance 

in the sea, the air and the earth's crust
23. describe the function of ligands capable of transporting metal ions

in biological situations.
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SUMMARY OF ISOMERISM

CHIRAL (bidentate 
ligands)

GEOMETRIC

MIRROR IMAGES

FAC-MERCIS-TRANS

faccis trans roer

TWO LIGANDS 
THE SAME (L)

THREE LIGANDS 
THE SAME (L)
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UNIVERSITY OF GLASGOW 
DEPARTMENT OF CHEMISTRY

IONIZATION ENERGIES OF SOME METALS

kj mol~̂
METAL

1 2 3 4 5 6 7

Li 519 7300 11800
Na 494 4560 6940 9540 13400 16600 20100
Mg 736 1450 7740 10500 13600 18000 21700
Ti 661 1310 2720 4170 9620 11600 13600
Mn 715 1510 3250 5190 7360 9750 11500
Fe 762 1560 2960 5400 7620 10100 12800
Cu 745 1960 3550 5690 7990 10500 14300

OXIDATION STATES OF TRANSITION METALS

O.S. Sc Ti V Cr Mn Fe Co Ni Cu Zn
+1 (vO (V) C /) (vO G/) > / <✓)

+2 (✓) (vO ✓ / / ✓ v/ ✓

+3 V ✓ ✓ ( / ) ✓ / (/) (vO

+4 ✓ </> ✓ (/) ( /> ( / )

+5 ✓ (/) C /)

+6 (>/) (✓)

+7 ✓

(less common oxidation states are shown in brackets)
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APPENDIX 21 Examples of the Transcripts of Lectures ( Partial Extracts ) 

(  1 )  Solid State Chemistry 1

We will continue from where we were left yesterday, yesterday when we were 

considering the "unit cells", and I think I would like to start you, uhm, with this very 

simple stereo-slides, which is conceived as to be able to cope with the optical problem. 

So, if you put on, put on your spectacles, that the, the red spec over the left eye, take 

time, it takes a few minutes to, to, ah, to get your eyes to click into this place, to see 

them properly. So that is just the slide to set in there, O.K? So, take next slide, please. 

That is just the simple cubic one, can you see that wavering? I just make a typical one for 

you. If you have difficulty in seeing this image, because that of that, the alignment of 

projection, it is difficult to get each of the alignment of angle properly. And it is important 

that we have to align that, in the, in the horizontal plane, the vertical doesn't matter. 

Sorry! The vertical plane! The horizontal doesn't matter. You may find that if you 

shoulder your head just slighdy into one side or the other, that they will come in place. 

That one, that one should be a fairly easy one.

That is a simple cube, and now let's have something more complicated. As we 

mentioned earlier, a particular face-cubic unit cell, and finally, with time being left, we 

just look at the "diamond structure". We’ve got certain carbons on the six faces, and 

carbons at the comers, some of them at the centres of the faces, and some are acting 

"inside" the centre actually, not on the surface. See that, there are a four of them, which 

are actually inside the cells, they are not on the surface. They are arranged in such a way 

that two of them, are like that, and the other two are like that.

Well, we come back to the slides later, if this, this is what Tm saying that's, just 

gives you a preview, of, of how the systems are going to work. And if you wish, we like 

your comments on whether this is helpful to visualise in three dimensions or this finds 

more bothered in this work. Right! Have the slides off now, please.

Now, we change the concept of the unit cell, which we established yesterday.

400



These are two things that you want to develop, because there are two uses we want to 

make of this idea of unit cell. First of all, we want to count the number of units and the 

number of atoms, the molecules, and depending on what sort of solid we are talking. We 

want to be able to determine how many of these there are in the unit cell. And secondly, 

we want to be able to measure the unit cell dimension. So, in the simplest case for the 

unit cell, the cube, we want to know what is the length of the side of that cube. Let’s take 

an example of this, the face-centred-cubic structure. Can I have the next slide! Ahl You 

see that is the face-centred-cubic. You've got an atom on each of the comers and an atom 

at the centre of each of these faces, and nothing in the middle.

Let’s just, in case you don't find it easy to see the stereo-diagram, let me give you 

the face-centred-cube in the formal ordinary slide as well. Let that red projector off, 

please! Switch it off, please! Red! There is the face-centred-cubic structure in a space­

filling model, with the atoms cut off head, to suit in the boundary of the cube. And the 

same thing in, in the ball-sticked model, you have that only two sticks. Probably easier to 

see all in it rather than the cut-off in space-filling model, to see that, there are two atoms 

in each of the comer, and there are atoms at the centre of each of these faces. So that is 

called the face-centred-cubic structure because it has atoms at the comers and atoms at the 

centres of the faces.

Now, the question is that "How many atoms are there in that unit cell?" If you 

look at the diagram, and count them up, you will find that there are fourteen, but, be quite 

clear about this: that there has not been such things that there are fourteen atoms in a unit 

cell because that would allow the fact that similar atoms, we've got all of the atoms in this 

particular structure, are shared with each edge of each other unit cell, they do not belong 

entirely to that unit cell. And so, we need to allow for this. And on the next slide, you 

see, we, two occasions of cells, and on it, we have one of the atoms which are located at 

the centre of this face, and you see, it equally well belongs to this unit cell, as it equally 

well belongs to this unit cell. IT is the component of each of those two unit cells. Because 

the two unit cells, at that face, in contact with each other. So, whenever we are counting
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atoms in the unit cell, we have to allow for the factor, an atom like that is only counted as 

a "half' of an atom to any one of the unit cells. That's the easiest way to do.

Ask the question, how many unit cells that they happen to belong to, and then 

you count the proper fractions to any whole of the unit cell. So, an atom which is in the 

centre of the face, will be counted as a half atom to either one of those unit cells. In the 

same way, if we have an atom which is at the comer of a unit cell, see, we draw a 

shadowed unit cell here, and see, that there are eight unit cells which are in contact with 

the central atom at this comer. We’ve got four of them arranged in the square, and 

another four of them arranged in the second separate square. And that comer is common 

to all those eight cells, so we therefore have to count the atom as contributing only one 

"eighth" of an atom to one particular unit cell.

So, we go back to the previous slide, the one we call, that, this the ring up here, 

we can now look at those four of the atoms, and besides, now we can count them up. 

First of all, now the comer atoms, there are eight atoms at the comers, but since we have 

said that it is common to eight unit cells, we have to count them as one eighth, so we take 

one eighth for each atom, and riaultiplied by eight, we get one comer atom. Similarly, the 

other six atoms of the fourteen, are in the centre, they are face-centres. There are all six of 

them, and each is counted as a half because they are shared between two. It is this unit 

cell, and the other unit cell. And so, when we are talking about the number of atoms in a 

unit cell, in that particular unit cell, there are four atoms.

Let’s have another example to look at, this is the caesium chloride. Please switch 

on the green projector, No! Could you please slide away the green projector, a bit 

further. No! Switch off the red one, but take the green and turn away from the left. No! 

on the other hand, green! That's right! Yes! Right! There, we have caesium chloride 

structure. The arrangement is, that caesium ion is at the centre, surrounded by a cluster of 

four chloride atoms, chloride ions, if we are correct. And the same thing, from another 

diagram for the ball-stick model, can you see that the caesium is at the centre, and there 

are eight chloride ions surrounding the caesium. And then we count the number. The 

centre atom, is within the unit cell itself, it is not shared with any other unit cells, so we
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have to count it as a whole atom. In this case, so that we count as one atom, that is the 

caesium ion. So far as chloride ions, there are eight of them. Each of them is at the 

comer, and counted as one-eighth. There is totally one chloride atom. So, we give the 

formula of CsCl. That is one, that each of them has one in the unit cell.

Let's have a look at one more example, which is, a bit more complicated. That is 

the sodium chloride, the just one slide after the caesium chloride. Put the green one, and 

switch on the red projector. And change the slides. And that, I don't think that one is 

really well aligned, but, yes, the wrong slide. Yes, No! That's caesium chloride. Yes, 

this is sodium ion, but this one, here, in the sense of a cube, it is not on any of the cubic 

faces. Right, change to the next slide, please! This is the sodium chloride structure. Yes, 

the sodium chloride structure. Let's define, the, getting the right one circle, let's call the 

shaded circles the chloride ions, and the open circles, the sodium ions. And we can see 

that, that, at the, the centre of the diagram, all the circles are shaded ones, and all of the 

rest are open circles of the unit cell.

Let's just see the same thing in the form of another diagram, another red come up, 

please! And the red, switch it off, please! That is the space-filling model diagram of the 

sodium chloride structure. That is the cut-off way version, showing the fraction of the 

atoms. And that is the modem ball-stick model which we'll stick with all the remaining 

session that I want to say that, I'd better give you the references to your textbooks, that 

we need. Now, let's try on that, the diagram I showed you, where two of occasions of 

unit cells, or instead with eight unit cells, showing that how theions are shaped. Youll 

find that in your textbook, in the second edition of Brown and LeMay, on the pages three 

one eight, and three six two, or the sodium chloride structure, youll find that on page 

three one eight again, in the second edition, and two two six in the old version.

Let's look at the sodium chloride unit cell and let's work out how many of each 

type of atoms we've got in the unit cell. Let’s look at the open circles which we write as 

Na plus mark. Ah, now, in that diagram, we have eight of them at the comers, and that is 

eight times one-eighth, because they are shared among eight unit cells. We have another
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six on the face-centres, times one half because they are shared by two unit cells. So, there 

is totally four of Na plus. Here, we have four at the comers, first of all, we have one in 

the very centre, where there is no sharing with others. We thus count as one chloride ion, 

and remember, which there are twelve, of all at the centre of the edges of the cube. There 

are twelve, because there are twelve edges. But, what fractions do they contribute to any 

one particular unit cell? Well, quite naturally, how many unit cells share in it? If we look 

down at the unit cell, we consider looking into the blackboard vertically, ah, we get four 

unit cells. We have eight edges in total, so obviously, for the edge-centred atom in the 

unit cell, we count as one-fourth, and times twelve, and the total is four, we might expect 

from the chloride ions. So it is very important to be able to take an unit cell and, to decide 

how many units there are in.

Before I pass on forward, there is only one thing I want to point to, in the sodium 

chloride structure, or in the caesium chloride structure, I define the open circles, for 

example, as the sodium ions, and the shaped ones as the chloride ions. But it is equally 

well to define the other way around, all you have to do is to change the origin of the 

cube. And so now, this is now the comer, and it continues to cover the unit cell along 

this way. This unit cell itself is drawn as either the Na plus ions, the other ones in the 

edge of faces, which is the one in the above diagram.

Right, the second thing that we want to do, is to be able to measure the unit cell 

dimensions. And this is, something that can be done experimentally, by diffraction or 

electromagnetic radiation. Now, let's keep open-minded about this for a moment. We 

will consider the electromagnetic radiation in general, uhm, never mind whether it is the 

visible light, whether it is radiowave, whether it is ultraviolet,or whether it is X-ray. 

Consider the electromagnetic radiation in general. Now, if we have a crystal, which has 

an arrangement of planes of ions, or atoms. Take this model for instance, if you look at 

the side of its own, we can see we can have an array of sodium and chloride ions, but 

these are only related at arrays of equal distance. That is how this sort of ordinary 

arrangement that we have in simple ciystals.
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(  Z  )  Chemkafl MmeiHcs 1

We considered yesterday, excuse me,please. Maybe before the talk begins, let me 

just pass the message from Dr. Hill, he wanted you to be reminded that next week is your 

tutorial. Right, we talked yesterday about the temperature dependence of the reaction rate, 

and we saw that that is expressed by the "Arrhenius equation". We then considered, 

considered one that Arrhenius equation arises, and saw that if the critical point of the 

minimum kinetic energy of molecular collisions, denoted by E naught, then plot the rate 

constam, it is the activation energy. Therefore, out of this kinetics of collision of reaction 

rate, the minimum activation energy of reaction has the minimum kinetic energy of 

molecular collisions per mole, at which the reaction can occur.

For, as we talked yesterday, about some length the reactions occur only when the 

molecules of reactants collide, and when they collide the energy climbs up, and in 

orientation suitable for formation of new bonds of molecules of products, that's the 

reaction could occur. Yesterday, I didn’t mention the collision, I thought that we will 

speak of it all today. And it is in the handout, which is just one sheet I want to illustrate 

in that handout why the activation energy promotes the transformation of the molecules of 

the reaciants into molecules of products.

You have it  so don't take any notes, don't copy the diagram. And I want you just 

follow my argument. So, to see how the activation energy promotes the reaction, I just 

copy here from the textbook I show you in the diagram. It shows the reaction profile for 

a exothermic gas reaction which is described there in the box. The formation of NO two, 

the reaction of NO two plus carbon monoxide, to produce NO and CO two. What we are 

looking at here, is the change in the internal energy or the potential energy of the atomic 

arrangements in the molecules of the reactants and the arrangements from there are the 

molecules of the products.

So, here along the reaction coordinate, we see that we have the state of the
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internal energy of the reactant molecules on the left to the diagram, to transform into the 

molecules of the products. Imagine that one molecule of NO two has, is travelling 

through or moving to the gas reactor and collides at some moment to the molecule of CO. 

Now, each of these two molecules possesses some kinetic energy and also some potential 

or internal energy, that internal energy is the energy of ah, vibrations of bonds, and 

rotational energy and so on.

Now, when these molecules collide, then just for a very brief moment, their 

kinetic energy drop to zero. And of course, that energy is not destroyed, it is transformed 

into additional amount of potential energy and it is stored within these two molecules as 

the internal energy. Consequently, the ah, vibrational energy of some bonds in this 

molecules is increased. What ah, after a very brief molecules collisions, most ohm, 

molecules is separated again, and at that moment, that additional amount of the internal 

energy is released again as a kinetic energy as they fly apart as the reaction will not occur.

Only if the colliding molecules invited to collide have sufficient amount of kinetic 

energy to produce as sufficiently large increase in the internal energy, in the reactant 

molecules. And that additional internal energy is put in the right chemical bond in the 

molecules of the reactants, then the reaction can occur. Only then, the molecules become 

this "activated complex". Now, as we see here, the activated complex is an atomic 

arrangement from particular atomic arrangement of the reactants, from the molecules of 

the reactants, which is characterised by the extra amount of internal energy along the 

reaction coordinate. Because it has such high amount of internal, or potential energy, this 

activated complex is unstable, is, is very short-lived, and it can decompose into the 

molecules of the products.

When that happens, the ah, internal energy drops to the lower internal energy of 

the molecules of the products. So, you can see that this activated complex is actually the 

transition state in this reaction, something which the molecules of the reactants must pass 

if the reaction will occur.So, we see now that what ah Arrhenius has called the energy 

barrier, and the reaction must pass that barrier. And for the activation energy, actually,
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this, the amount o f energy which the molecules of the reactants must acquire, in order to 

increase the internal energy sufficiently to climb up to the higher energy state of the 

activated complex.

This reaction is exothermic, therefore when the molecules, when it goes from the 

reactant, the initial state to the final state, the amount of energy equals to the enthalpy 

change of the reaction is released as the heat of the reaction. But although as you see it 

here, the internal energy of reactants is higher than the internal energy of the products, 

that is to say, reactants are at the higher level of the potential energy than products. They 

cannot, ihe reaction can not occur by this molecule, they collide and then fall down 

directly into the molecules of the products.

If that is actually the case, then every molecular collision will result in the reaction 

but it isn't so. The molecules ah, can react only if they collide with sufficient amount of 

energy, kinetic energy greater than, sufficientiy large increase in the internal energy, an 

amount which is required to climb up to the activated complex. Now, obviously, the 

reaction reverses to that which we've shown here, with that as the products. Now, in this 

reaction, the endothermic reaction, the activation energy barrier is much higher, and it 

was to the sum of the activation energy of the overall reaction and the enthalpy change of 

the product reaction.

So, now we know, we are the same quantity of the activation energy of the 

reaction is, and we also know one ah, the that the rate constant increases with the 

temperature, and therefore y is empirical, equation of Arrhenius. For x we said 

yesterday, looking at the bottom of the board, and you can see the reaction. What we 

have in the "Arrhenius equation", which is the fraction in terms of valid collisions which 

can have sufficient amount of energy which is high enough for the reactants, increase the 

internal energy to the transition state, therefore the reaction can occur.

Now, if we have here rearranged the Arrhenius' equation, then we can see how 

we are able to determine the activation energy of the reaction. Oh! Sorry! I forgot taking 

the paper away. Right! Let us then consider the determination of the activation energy of 

the reaction. Let us consider the Arrhenius' equation, k is rate constant, and A is
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Arrhenius' pre-exponential factor of the molecules. If we take logarithm of each side of 

this equation, we obtain In k equals to, here we a product, and the product of logarithm 

of two numbers, is, equal to ah, Sorry! The logarithm of the product of two numbers is 

equal to sum of the logarithms of each number. Therefore we have In A minus E a , 

activation energy over RT, and that's because In e x equals x.

If we employ the logarithm in base ten, then this equation becomes log k equals 

log A minus Ea over two point three o three times RT. And now, if we compare these 

two equations, these equations are straight lines, then we can see that if we consider In k 

or log k as y, log A or In A as C, minus Ea over RT in the In, or minus Ea over two point 

three o three RT in the log as m, and one over T as x, then we are noting here that both 

two are straight lines.

But, let us suppose that if we measure the rate constant for a particular reaction at 

several temperatures, by measuring concentrations-time data. Then if we plot In k against 

the reciprocal of temperature, this as I said yesterday, temperature must be always in 

absolute temperatures in all the calculations of chemical kinetics, therefore one of the 

requirement is that you have to convert the temperature into Kelvin. We obtained a line, 

and the slope of this line is equal to minus Ea over R. If however, we plot log k against 

the reciprocal of the temperature, we obtain a straight line again, but the slope now is 

equal to minus Ea over two point three o three R.

So, to obtain the activation energy for a particular reaction, we must determine the 

rate constant of that reaction at several temperatures by measuring the concentration-time 

data, we then plot either In or the log of the rate constant against the reciprocal of the 

temperature, and obtain the straight line. We determine the slope of this line and then 

from the slope we determine the value of the activation energy.

Ah, in your textbook, on page four nine seven, you can find the exercise fifteen 

point seven, this considers the determination of the activation energy of the reaction in 

which methyl acetonitrile converts into ethyl acetonitrile. Now, what we will find there, 

are the columns of data, we find the temperature at which each rate constant has been
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measured, then we find the values of rate constants from the temperatures. Then we do 

want to get the information of the reciprocal of the temperature, so leave a space over 

there.

So, our first step starts with the need to convert the temperature in Celsius to 

Kelvin scale, for each temperature listed in the tabular form there. We have then to find 

the reciprocal values of the temperatures in Kelvin, and finally we have the log values of 

the rate constants or the In k values of the rate constants. And then we make a plot, 

Arrhenius' plot of the, of the log k against the reciprocal of the temperature. And now, let 

me just get the textbook and the plot which you will get for this reaction.

Ah, Sorry! I'd better take this away. Fine, this will look. So what I have done 

here, I just take the values from the textbook, and work out the log k for every 

tempers lure at which these values are measured and then plot, I have plotted the graph. 

From this graph, I have selected then two points which are far from each other, and 

calculate the gradient

Now, just one point which I want to make here, and that is something which 

often occurs with the Arrhenius' plot. You see if we then to take the quantity which are 

shown in this graph, from zero up to the right of the x-axis, and the same for the 

logarithm. We will have to have a much larger graph, let's say when we use the A four 

paper, or the grid paper, we have only one small graph on which we are plotting. And of 

course, there is line then, would intercept, intercept thus is collapsing if the line starts 

from zero. That is belong of the Arrhenius' pre-exponential factor.

Hut, it is not necessary always expected to have a large line, to have the points on 

the line well separated from each other, because in that case we obtain more accurate than 

the slope, and it is not necessary to start from zero, zero. We start, I started here from 

point zero zero one nine, which is then close to the first temperature measurement, and 

then log at minus two, I adopted that as the first value of rate constant. I simply used the 

whole ah, width and the length of the graph paper to stretch, these, the portion of the ah, 

of the line which I have measured rate.
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University o f Glasgow
Centre for Science Education
Director : Professor A. H. Johnstone

Student evaluation o f teaching  —  the staff view

A Student Evaluation ofTe aching form designed by the Centre for Science Education is already used by a number of Departments. 
It is likely that other Departments may wish to use this form to sample students’ views on the courses they offer.

Student evaluation forms have been regularly used, within the Chemistry Department, for some time now. Our colleagues in other 
Departments could benefit from our experience. We could tell them, for example, what we think of student ratings in general or the 
present mark-sense form in particular. We could also let them know of any drawbacks to the present system or what use we make 
of the information we get from the students. The attached questionnaire has been designed to collect such information.

The rating of statements on a ‘1 _. 5’ scale, as used on the mark-sense forms, had proved to be a very reliable technique, and we 
decided to use the same technique for sampling staff opinion.

To ensure drat our chosen statements would be reasonably unbiased, we did not write them ourselves. Instead, we selected die 
statements finom a variety of sources— books, official documents, articles in journals and, in a few cases, actual comments from 
staff members. To maintain their authenticity, we have retained the original wording for the statements.

Recently published material in some higher education journals has dealt with evaluation of university teaching, indicators of 
performance and staff appraisal techniques. Because of this current interest, we have included some general statements on staff 
appraisal. In all such statements, the term *appraisal * is to be clearly understood as meaning the existing mechanism for staff self- 
evaluation and career development. It does not include student ratings o f lectures.

We produced a list of 60 statements, sub-divided into eight categories. Since the task of rating all 60 statements would take too long, 
we then created three separate questionnaire forms, each having 30 statements, randomly arranged.

These different questionnaire forms (see specimen attached) have been issued randomly to all academic staff in the Chemistry 
Department

You are asked to rate the 30 statements on a ‘1 _  5! scale. You may assume that

a rating of *V indicates strong agreement, 
a rating of *5* indicates strong disagreement.

Please circle only one response for each statement

If you wish to make any comments about the questionnaire, or about the student ratings in general, please use the reverse side of 
this page for that purpose.

If you wish to remain anonymous, you may do so. It would be helpful, however, if you identified yourself.

If you have any problem with die completion of this questionnaire, please contact:

Dr. Peter MacGUIRE (Ext. 6565) or Prof. Alex JOHNSTONE (Ext 5172).

Please return your completed questionnaire, in the envelope provided, to the Centre for Science Education, Room 157, Chemistry 
Budding, by the end of March.

A summary report of the staff views on student evaluation will be circulated in due course.

Thank you for your cooperation.
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Student evaluation o f teaching  —  List

1. I welcome this regular feedback of information from students.

2. The time spent filling in the mark-sense forms could have been used 
for other, more important, purposes.

3. Little active learning occurs during most lectures.

4. Constructive criticism by students can be most helpful

5. The last section of the summary report dealing with the ‘Lecturer 
Characteristics’ was particularly helpful.

6. Staff appraisal involves the recognition that an individual is doing an 
important and worthwhile job.

7. Student ratings are a good measure of overall teaching performance.

8. Students are not competent to make value judgments about the 
quality of the course and/or the lecturer

9. Student ratings are greatly influenced by the personal ‘charisma’ of 
the lecturer.

10. Students expect a lecturer to be able to lecture well.

11. Within the university system, teaching is generally viewed as a poor 
relation to research.

12. Science students tend to attach considerable importance to the 
“systematic organisation of the subject matter”.

13. Students’ comments often highlighted basic problems of 
communication of information from lecturer to student

14. Not all the statements on the mark-sense form applied to my course of 
lectures.

15. The lecture method is an efficient way of transmitting factual 
information.



16. Student ratings are more suited to younger, less-experienced members
of staff. 1 2 3 4 5

17. Student ratings are a good measure of overall teaching performance. 1 2 3 4 5

18. As a form of consumer control, student ratings have a useful place. 1 2 3 4 5

19. Any system of appraisal should be designed to monitor research
performance as well as teaching performance. 1 2 3 4 5

20. The summary report identified some problem areas. 1 2 3 4 5

21. There are important aspects of teaching which cannot be assessed by
simply rating statements on a ‘1 . . .  5 ’ scale. 1 2 3 4 5

22. Student ratings can provide useful feedback to lecturers about their
teaching. 1 2 3 4 5

23. Evaluation of teaching must be broadened to include measurements
other than student ratings of lectures. 1 2 3 4 5

24. The lecturer should make the course interesting and one the students
enjoy attending. 1 2 3 4 5

25. Using student ratings as a measure of teaching effectiveness can be 
as misleading as using the ‘best-seller’ lists as a measure of literary
excellence. 1 2 3 4 5

26. The ‘written-in’ comments from students were unhelpful. 1 2 3 4 5

27. Student ratings are greatly influenced by the personal ‘charisma’ of
the lecturer. 1 2 3 4 5

28. The pattern of student responses is often inconsistent. 1 2 3 4 5

29. Over frequent use of these mark-sense forms is counter-productive. 1 2 3 4 5

30. Lectures encourage students to think for themselves. 1 2 3 4 5
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Student evaluation o f  teaching  —

1. The primary aim of any system of staff appraisal must be the 
im provem ent o f  perform ance.

2. Students have a right to make judgments about the quality of teaching 
they encounter.

3. The summary report confirmed my own impressions.

4. Highly qualified academic staff members should not be judged by 
possibly capricious or even antagonistic students.

5. The processing of the completed mark-sense forms took too long.

6. Student opinion can be unfairly biased by a few ‘extremists’.

7. Only the adverse ‘ written-in’ comments were returned to the lecturer.

8. Good teaching is central to the maintenance of academic standards.

9. Students think the lecturer should provide “all you need to know for 
passing the exams.”

10.1 am basically satisfied with the mark-sense form used for student 
evaluation.

11. In general, the feedback from students has helped me to improve my 
teaching.

12. Students make very constructive suggestions as to how the teaching 
can be improved.

13. Little active learning occurs during most lectures.

14. The fact that students were able to respond anonymously encouraged 
frivolous responses.

15. Within the university system, teaching is generally viewed as a poor 
relation to research.
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List B

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5



16. The ‘feedback’ of information in the summary report was insufficient.

17 .1 am in favour of student evaluation of teaching, provided it is offered 
as a service which I can use if I wish.

18. Students learn more from reviewing their lecture notes than from 
making them.

19. Student ratings can provide useful feedback to lecturers about their 
teaching.

20. The ‘written-in’ comments from students were, for me, the best 
source of information.

21. Over frequent use of these mark-sense forms is counter-productive.

22. The ‘written-in’ comments from students were unhelpful.

23. The first section of the summary report, dealing with relative difficulty, 
workload, pace and overall rating of the course and lecturer, was the 
most usefiil part.

2 4 .1 am basically satisfied with the mark-sense form used for student 
evaluation.

25. An appraisal system which focused on monitoring individual and 
departmental performance with the aim of improving efficiency 
would be welcomed.

26. Student ratings are greatly influenced by the personal ‘charisma’ of 
the lecturer.

27. Consultation and training resources should be provided for lecturers 
seeking to improve their teaching.

28. Lecturers need to pay attention to student opinion.

29. The issue and collection of the mark-sense forms caused a major 
upheaval.

30. Students make very constructive suggestions as to how the teaching 
can be improved.



Student evaluation of teaching  —

1. The fact that students were able to respond anonymously encouraged 
frivolous responses.

2. Students are most impressed by the lecturer who can ‘package’ the 
main points in ways which are easy to grasp.

3. The lecture content has little effect on the student ratings.

4. The lecturer should make the course interesting and one the students 
enjoy attending.

5. It is unrealistic to make value judgments based on such small samples 
of student opinion.

6. Little active learning occurs during most lectures.

7. The students* perception of a lecturer's performance is, in most cases, 
surprisingly accurate.

8. Within the university system, teaching is generally viewed as a poor 
relation to research.

9. Students are unimpressed by the lecturer who merely reads from notes.

10. Some items on the mark-sense form need to be revised.

11. The summary report confirmed my own impressions.

12. Using student ratings as a measure of teaching effectiveness can be 
as misleading as using the ‘best-seller’ lists as a measure of literary 
excellence.

13. Student ratings are a good measure of overall teaching performance.

14. Students have a right to make judgments about the quality of teaching 
they encounter.

15. Good teaching is central to the maintenance of academic standards.
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1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5



16. The lecturer should make the course interesting and one the students 
enjoy attending.

17. Student ratings can provide useful feedback to lecturers about their 
teaching.

18. Students make very constructive suggestions as to how the teaching 
can be improved.

19. Using student ratings as a measure of teaching effectiveness can be 
as misleading as using the ‘best-seller’ lists as a measure of literary 
excellence.

2 0 .1 am basically satisfied with the marie-sense form used for student 
evaluation.

21. Students have a right to make judgments about the quality of teaching 
they encounter.

22. The summary report was difficult to understand.

23. Student ratings can provide information on only the most trivial 
aspects of teaching.

24. Good teaching is central to the maintenance of academic standards.

25. Student ratings are conditioned more by the lecturer than by the course.

26. The summary report confirmed my own impressions.

27. The ‘written-in’ comments from students were unhelpful.

28. Over frequent use of these mark-sense forms is counter-productive.

29. The fact that students were able to respond anonymously encouraged 
frivolous responses.

30. The performance of academic staff and departments should be 
appraised in a more regular and systematic way.



APPENDIX 23 The Results of "Student Evaluation of Teaching - - - 

Staffs View

The full list of 60 statem ents used In staff questionnaire, 
divided into 8 categories

(The statements in italics appeared in all three lists)

1 2 3 4

(a) Staff appraisal in general

1. The performance of academic staff and departments should 
be appraised in a more regular and systematic way. 13 33 27 7

2. Any system of appraisal should be designed to monitor 
research performance as well as teaching performance. 60 20 10 0

3. Within the university system, teaching is generally viewed 
as a poor relation to research. 24 39 21 8

4. An appraisal system which focused on monitoring individual 
and departmental performance with the aim of improving 
efficiency would be welcomed. 15 15 23 0

5. Staff appraisal involves the recognition that an individual is 
doing an important and worthwhile job. 27 13 27 6

6. The primary aim of any system of staff appraisal must be 
the improvement of performance. 30 40 0 20

7. Consultation and training resources should be provided 
for lecturers seeking to improve their teaching. 15 54 23 0

8. Good teaching is central to the maintenance of academic 
standards. 74 13 5 3

9. Evaluation of teaching must be broadened to include 
measurements other than student ratings of lectures. 20 30 50 0

(b) The lecture method

10. The lecture method is an efficient way of transmitting 
factual information. 20 27 33 20

11. Lectures encourage students to think for themselves. 0 40 20 40

12. Little active learning occurs during most lectures. 11 31 24 29

13. Students learn more from reviewing their lecture notes 
than from making them. 46 38 8 8

14. Students expect a lecturer to be able to lecture well. 33 33 13 7

5

13

0

8

38

27

10

8

3

0

0

0

5

0

7
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(c) What students expect of a lecture or lecturer

15. Students think the lecturer should provide “all you
need to know for passing the exams.” 4 0  6 0  0

16. The lecturer should make the course interesting and
one the students enjoy attending. 55  3 4  8

17. Students are most impressed by the lecturer who can
‘package’the main points in ways which are easy to grasp. 54  3 8  8

18. Science students tend to attach considerable importance
to the “systematic organisation of the subject matter*. 47  3 3  13

19. Students are unimpressed by the lecturer who merely
reads from notes. 84  8 8

(d) Student ratings in general

20. Students have a right to make judgements about the
quality of teaching they encounter. 4 7  39  11 0 3

21. As a form of consumer control, student ratings have a
useful place. 10 5 0  0 20  10

22. Student ratings are conditioned more by the lecturer
than by the course. 13 5 3  13 13 0

23. The lecture content has little effect on the student ratings. 0 15  8 54  2 3

24. Student ratings are greatly influenced by the personal
‘charisma’of the lecturer. 20  5 0  24  3 3

25. Student ratings are more suited to younger, less-experienced
members of staff. 0 0 3 0  50  2 0

26. Student ratings can provide information on only the most
trivial aspects of teaching. 6 2 7  20  20  2 7

27. I am in favour of student evaluation of teaching, provided
it is offered as a service which I can use if I wish. 31 15  31 23  0

28. Student ratings can provide useful feedback to lecturers
about their teaching. 34  4 7  16  3 0

29. Highly qualified academic staff members should not be
judged by possibly capricious or even antagonistic students. 20  2 0  10 20 3 0

30. Students are not competent to make value judgments
about the quality of the course and/or the lecturer 7 7 20  46  2 0

31. There are important aspects of teaching which cannot be
assessed by simply rating statements on a ‘1 . . .  5 ’ scale. 50  2 0  20  10 0

418



32 . Using student ratings as a measure of teaching effectiveness
can be as misleading as using the ‘best-seller' lists as a
measure of literary excellence. 26 2 6 18 24 5

(e) Negative a sp e c ts  o f present format

33. The fact that students were able to respond anonymously 
encouraged frivolous responses. 18 29 18 13 21

34. The time spent filling in the mark-sense forms could have 
been used for other, more important, purposes. 0 13 27 33 27

35. It is unrealistic to make value judgments based on such 
small samples of student opinion. 15 2 3 15 23 15

36. Student opinion can be unfairly biased by a few ‘extremists’. 10 4 0 0 50 0

37. Over frequent use of these mark-sense forms is counter­
productive. 39 29 18 5 3

38. The processing of the completed mark-sense forms took 
too long. 0 10 20 20 50

39. The issue and collection of the mark-sense forms caused 
a major upheaval. 0 3 8 23 15 23

40. Not all the statements on the mark-sense form applied to 
my course of lectures. 7 3 3 33 20 7

(f) The summary report

41. The summary report identified some problem areas. 10 4 0 0 20 10

42. The summary report was difficult to understand. 13 7 27 33 20

43. The ‘feedback’ of information in the summary report 
was insufficient. 0 8 23 46 8

44. The summary report confirmed my own impressions. 11 4 7 24 8 0

45. The pattern of student responses is often inconsistent. 3 0 3 0 10 20 0

46. Some items on the mark-sense form need to be revised. 23 15 54 0 0

47.
i

The last section of the summary report dealing with the 
‘Lecturer Characteristics’ was particularly helpful. 7 5 3 4 0 0 0

48. The first section of the summary report, dealing with 
relative difficulty, workload, pace and overall rating of 
the course and lecturer, was the most useful part. 8 5 4 30 8 0

(9) The ‘wrltten-ln’ com m ents

49. The ‘written-in' comments from students were unhelpful. 16 8 32 26 16
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50. Students' comments often highlighted basic problems of
communication of information from lecturer to student 0 4 0  4 7  13  0

51. The ‘written-in' comments from students were, for me, the
best source of information. 8 23  38  8 15

52. Only the adverse ‘written-in’ comments were returned to
the lecturer. 0 10 6 0  10  20

53. Students make very constructive suggestions as to how
the teaching can be improved. 5 24  26  34  11

54. Lecturers need to pay attention to student opinion. 54  46  0 0 0

(h) Positive a sp ects  of present format

55. lam basically satisfied with the mark-sense form used
for student evaluation. 11 39  21 21 8

56. I welcome this regular feedback of information from
students. 47  27  20  6 0

57. In general, the feedback from students has helped me
to improve my teaching. 0 30  20  3 0  2 0

58. Constructive criticism by students can be most helpful. 46  4 0  7 0 7

59. The students* perception of a lecturer's performance is,
in most cases, surprisingly accurate. 15  2 3  38  8 8

60. Student ratings are a good measure of overall teaching
performance. 0 4 5  13  2 4  16

(All the figures shown are percentages, based on a sample of 38 completed questionnaires)
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APPENDIX 24 Test of significance for some tables

(1) TABLE 2 -1 2 (P age48)

t = -2.3 & - 2.7, p < .05 significant difference between B S+ and BS- & BSO.

(2) TABLE 2 -1 5 (P age57)

t = - 2.8, p < .05 Male students scored significantly better than female ones.

(3) TABLE 5-13 ( Page 151)

t = - 4.1, p < .05 and there is significant difference between
Low W.M. and High W.M. students.

(4) TABLE 5-16 ( Page 161)

t = -6.6, p < .01 and there is significant difference between
Field-dependent and Field-independent students.

(5) TABLE 5-19 (Page 171)

t = 2 .1, p < .10 difference between Achiever and Sociable.
No significant difference found between other groups.

(6) TABLE 5 -2 2 (Page 181)

t = 2, p > .10 No significant difference between Male and Female students, 
i.e., Females didn’t have higher performance than male one^f

(7) TABLE 7-13 ( Page 244)

t = - 3.1, p c .O l  and there is significant difference between Low W.M. and
High W.M. students.

(8) TABLE 7-16 ( Page 2 5 6 )

t = - 3.4, p < .01 and there is significant difference between
Field-dependent and Field-independent students.

(9) TABLE 7 -1 9 (P age266)

t = 2.4, p < .05 significant difference between Achiever and Sociable.
t = 2.1, p < .05 significant difference between Curious and Sociable.

(10) TABLE 7-22 ( Page 271)

t = 1.5, p > .05 No significant difference found between Female and Male
students, i.e., Female students didn’t have higher 
performance than Male students.



(1) The Relationship between Working Memory Space and Exam Performance

A. TABLE 5-13 (28  students)

Low W.M. (1 0  students )
High W.M. ( 6 students )

t = - 4.1, p < .05

B. TABLE 7-13 (3 2  students)

Low W.M. (11 students )
High W.M. ( 7 students )

t = -3.1,  p < .01

C. Conclusion :

The students with higher working memory capacity ( who are in 
general more complete note-takers ) had higher performance in 
exams than the students with lower working memory capacity.

(2) The Relationship between Cognitive Styles and Exam Performance

A. TABLE 5-16 (28 students)

Field-dependent (7  students)
Field-independent ( 10 students)

t = - 6.6, p < .01

B. TABLE 7-16 (32  students)

Field-dependent (6  students)
Field-independent (10 students)

t = - 3.4, p < .01

C. Conclusion :

Field-independent students ( who were found to be more complete 
in note-taking ) have higher mean scores than Field-dependent 
students in the exams.



(3) The Relationship between Motivational Styles and Exam Performance

A. TABLE 5-19 (28 students)

Achiever (6  students) 
Conscientious (11 students) 
Curious (6  students) 
Sociable (5  students)

t1 = 2.1, p < .10

B. TABLE 7-19(32  students)

Achiever (5  students) 
Conscientious (16  students) 
Curious (7  students) 
Sociable (4  students)

tx = 2.3, p < .05 

t2 = 2.1, p < .05

C. Conclusion :

(1) There are no simple patterns in this analysis.

(2) Sociable students have worst performance.

(3) The Achiever and the Curious students have higher exam scores 
than the Sociable ones.



(4) Tabulating o f Note-taking Types versus Outcomes o f Performance

A. TABLE 2-12 ( Page 48 )

The results from 1988-1989 session showed that:

BS + > BSO > BS -
( 4 )  ( 4 )  ( 6 )

tx = - 2.3, p < .05 
t2 = - 2.7, p < .05 
t3 = - 2.2, p < .05

EL ( only 1 student ) — impressively good performance.

B . But there are some factors which may affect students’ exam performances :

[1] Revision and review
[2] Effort
[3] Exam skills
[4] Motivations or moods
[5] Others

The relationship between note-taking types and performance might mediated 
affected by these complicated factors.

C. Conclusion :

[1] The results seemed to suggest a tendency that :

BS + > BSO > BS -

but this might not necessarily be so.

[2] Note-taking types in this study were used as indicators of 
note-taking completeness only, rather than as variables of 
predicting students’ exam performance.



APPENDIX 25 The Raw data o f the samples in this study 

(I) The sample in 1988-1989 session

Subject number Sex Note-taking type Performance

1st Exam 2nd Exam

S 1 M B S - 24 50

S 2 M EL 75 79

S 3 M BSO 31 42

S 4 F BS + 27 34

S 5 F BS + 71 67

S 6 F BS + 24 33

S 7 F BS + 63 66

S 8 M BSO 71 58

S 9 M BS + 73 78

S10 M B S- 27 44

S l l F BSO 20 30

S12 M BS + 29 26

S13 F BSO 37 44

S14 M B S- 69 63

S15 F B S- 21 35



lubjec

S 1
S 2
S 3
S 4
S 5
S 6
S 7
S 8
S 9
S 10
S 11
S 12
S 13
S 14
S 15
S 16
S 17
S 18
S 19
S 20
S 21
S 22
S 23
S 24
S 25
S 26
S 27
S 28

student sample in session 1 9 3 9 — 1990

Sex W.M. capacity FD / FI M.S.T. Performance 
1st Exam 2nd Exam

M 5 FI S 24 55
F 6 FN S 64 79
F 4 FD s 38 34
M 6 FI s 40 54
F 5 FI s 52 62
F 6 FN A 63 60
M 5 FI A 17 6]
F 7 FI A 100 100
F 4 FN A 43 61
F 4 FN A 46 34
M 7 FI A 56 74
M 4 FD Cu 22 43
F 5 FI Cu 34 54
M 7 FN Cu 77 76
M 7 FI Cu 52 80
M 6 FI Cu 60 65
F 5 FI Cu 47 72
F 4 FD Con 32 47
M 6 FI Con 62 78
F 4 FD Con 25 35
M 6 FI Con 55 82
F 6 FD Con 33 35
F 6 FN Con 44 65
F 5 FI Con 66 64
F 4 FD Con 31 41
M 7 FI Con 69 86
M 7 FI Con 96 95
M 5 FD Con 49 60



The data of student sanple in session 1990 - 1991

Subject

S 1 
S 2 
S 3 
S 4 
S 5
S 6 
S 7 
S 8 
S 9 
S 10
S 11 
S 12 
S 13 
S 14 
S 15
S 16 
S 17 
S 18 
S 19 
S 20
S 21 
S 22 
S 23 
S 24 
S 25
S 26 
S 27 
S 28 
S 29 
S 30
S 31 
S 32

Sex , W.M. capacity J FD /  F I  

1 |
M .S .T . ,

! / 
1

Performance 
1st class exam )

M ! 5 ! FN
i
ICon i 47M , 4 ; fd Con j 34

M t 5 ; FN Cu i 74
F ' \ 6 I FI Con ! 62
M , 6 ! FI A , 88
M i 5 i FN Con j 45
M ; 4 ! FN S • 41
F i 6 • FN Con [ 53
M 1 5 FN con ; 46
m  ; 4 ' FDI Con it 36

i
m  ; 6

»
; fn

tCon i 85
F i 6 FI Cu ; 64
f  ; 8 ! FI Con i 80M 7 • FD a  ; 58
M j 6 j FI Con ’ 1 46

1
M ' 6 : f i cu ! 76M ' | 7 ; fn cu ; 89
M , 5 ; f i A 70
M i 6 : fd Cu '» 65
F | 7 1 FI 1 Con ! 89

i
F i 6

i
: fd

1tA ; 40
F ' 1 6 j FD Con t 43
F , 6 ; FN Cu ; 25
F , 7 : FN Con i 58
F . | 4 : FNI S I 42
F ' 4

*
! FN 1Con , 31

f  ; 6 ! FN S ; 48
f  ; 6 ; f n Con 28
F 1 6 j FN Con j 32
F 1 

1
5 FN S i 52

. F • 6 i FN Cu J 48
F i4 8 : f i A t 70
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