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Abstract

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 | Zn2+ 1l Cu2+ | Cu works, an interesting dialogue began as following :

( The letters T denotes tutor and S, S,, ... stand for student one, student two and etc. )

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

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

T Right! And then what is a salt bridge ?

S, It'sa gel with AgAl and Kcl in it.

T AgAl? What's that ?

S, Ithinkit's Agar. (He was bending to check his notes. )

S; Oh dear! Isn'tit a gas and Kcl ? 'coz that's what I took down in my notes.

-

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. )

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

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

to connect the circuit.



T So, the electrons go through the salt bridge ?

S5 Yes!

Sj Idon'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 :
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The variations and errors in those studentslnotes 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



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



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
of Educational Quality ) was designed as "an instrument and programme for
collecting students’ evaluations of college / university teaching”. The nine components
are :

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.

6. Breadth Presentation of broad background, concepts, and

alternative approaches / methods.

7. Examinations Student perceptions of value and fairness of exams /
graded materials.

8. Assignments Value of assignments in aiding appreciation and
understanding of course.

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



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.



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 ( 15 ), 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



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 Flanders 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” ( FMI). 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

12



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 perfbrmance. 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

13



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
(39 ) asthe 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

14



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

15



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 untl 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

Information - giving
Blackboard writing

Cues for note-taking

Hlustrations

Audio-Visual use

Structuring

Waiting

Student participation

Smiling or laughing, telling jokes, humorous
talk or behaviours making students laugh,

approachable for students to ask questions.

Giving facts, ideas about subject content.
Legibility, organisation ( headings ) and size.
Verbal or non-verbal signposts.

Tlustrating data with personal anecdotes, real

case presentations or applications.

Presenting materials with the aid of transparencies,
slides or films.
Demonstrations with models, graphs, charts or

experiments.

Setting objectives, reviewing or summarising

subject content.

Pause or short periods of silence.

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

D. Inorganic Chemistry I

E. Macromolecules

F. Solid State Chemistry

G. Food Chemistry

I. Inorganic Chemistry II

J.  Nuclear Chemistry

K. Electrochemistry

L. Organic Chemistry III

(1) Acetal and semi-acetal.

(2) Carboxylic acid and its derivatives.
(1) Nitrogen group and Halogen group.
(2) Noble gas.

(1) Physical properties of polymers.

(2) Synthetic polymers.

(1) Diffraction and Unit cell.

(2) Crystal structures.

(1) Carbohydrate

(2) Proteins.

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

(2) Adsorption and Dissolution.

(1) Ligands and complexes.

(2) Complex stability.

(1) Radioactivity.

(2) Nuclear reactions.

(1) Electrochemical cells.

(2) Corrosion of metals and applications.
(1) Amine and amides.

(2) Carboxylic acid amide.
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CHAPTER TWO
The Results of 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( I ), 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

e~ [TZW] covnse. [E] w- [3] we.. [TE] cowos - [ w- [37]
( Actusd values ) ( Percentage values )

1 2 3 4 S TOTAL 1 2 3 4 S TOTAL
M1l 41| 69 | 129§ 33 10 § 282 MEM1 14 241 451 12 4 99
madz| 1S) 34 ] 104] 94 37 | 284 : mEM2 S 121 371 33 131 100
maMa) 13| 33 49 ] 98 90 | 283 TEM3 5 121 17 ] 34 321 100
meMe ] 481 S5 ¢ 130) 23 51 261 TEM4 17 19] 46 8 99
meMs) 68 | 95 601 31 19 | 273 mems | 24 33| 2t 11 96
meue] 63 ] 561 101 | 40 16 | 276 meme §| 22 20f 36 14 6 o8
meM7 7 14 } 153} 59 48 | 281 MEM7? 2 5 54 ] 21 17} 99
mems ] 15 | 50 | 121 ] 69 | 26 | 281 TEM8 5 18] 43 24 9 99
memMe | 21 69 | 1091 65 15 | 279 TEM® 7 24| 38 23 5 97
memo] 54 | 85 78 | 47 17 | 281 memioy 19 30 27 17 6 99
memu ] 17 50 | 113} 74 26 280 MEM1 6 181 40 26 9 99
memiz) 12 26 | 143 69 14 264 TEM12 4 9| &0 24 5 92
memia] 39 52 | 101 62 19 273 mema] 14 18] 36 22 7 97
mEMu] 21 52 | 124} 68 15 280 TEM14 7 18] 44 24 5 98

TABLE 2-2. Data totals for the whole course

DATE - oounse.m N- . [175689 ] comse-[ A ] n.
( Actual vakies ) { Porcentage values )

1 2 3 4 s lTota 1 2 ] 4 s o

MeM1 | 397 ] 555 1146] 703] 193 | 2994 mad ] 13 18 38| 23 61 98
memz2 | 3451 426 | 711 976 548 | 3006 meM2 ] 11 14 24| 32 18 |} 99
meMs § 320 | 516 | 848| 722|595 3001 medsl 10 17 281 24 20 99
MeM4 | 244 | 375 ] 1272] 679] 318 | 2888 TEM4 8 12 421 22 11 95
meMs | 607 | 572 | 689 631 473 | 2972 meMs | 20 19 23| 21 15 98
meme | 870 | 695} 859 | 327] 2222973 meme] 20| 23] 28] 11 7] 98
memy | 165 256 | 1932 320| 299 | 2972 TEM7 5 8 641 11 10 | 98
mema | 306 | 691 |1110 | 532]| 349} 2998 meMs{ 10] 23 371 17§ 11 98
memo | 256 | 3681 780 | 882| 705] 2991 TEM® 8 12 26| 29 23 98
memio | 537 | 570 | 691 739] 462] 2999 memio] 18 19 23] 24 15 99
memit | 408 | 430 | 739 897] 523] 2997 L= A B K 14] 24| 0 17 | 98
memiz) 135 | 228 |1214 | 746] 506) 2829 TTEM1I2 4 7 40) 25 17 ] 93
mems] 419 ] 370|721 | 778] 644] 2932 memis] 14] 121 24] 26} 21 ] 97
memia] 311 ] 380 | 847 | 921] 527] 2986 memu4l 10 13 281 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

( Observed values ) ( Expected values )
1 2 3 4 5 |TOTAL 1 2 3 4 | 5 JTOTAL
TEM 1] 41 | 69 | 129 | 33 | 10 | 282 ITEM 1] 37 | 52 | 108 66 | 18 | 282
MEM 2] 15 | 34 | 104 | 84 | 37 | 284 ITEM 2] 33 | 40| 67] 92 | 52 ] 28¢
memM 3] 13 ] 33| 49§ 98 | 90 | 283 TEM 3] 0 | 48 801 68 | 56 ] 283
MEM 4| 48 | 55 | 130 | 23 s | 261 ITEM 4] 22 | 34 | 115 61 | 29 | 261
mEMs| 68 | 95| 60| 31 | 19 | 273 ITEM 5] 56 | 53| 63 | 58 | 43 ] 273
mEM 6| 63 56 101 40 16 276 ITEM 61 81 65 | 80 30 21 276
memz| 7 | 14| 153] 59 | 48] 281 ITEM 7| 16 | 24 | 183 | 30 | 28 § 281
meM 8| 15 | 50 | 121 | 69 | 26| 281 ITEM 8| 29 | 65 | 104 S0 | 33 | 281
TEM 9] 21 69 | 109 ] 65 151 279 ITEM 9 24 34 73| 82 | 66 § 279
ITEM10] 54 | 8s | 78| 47 | 17 ] 281 ITEM10] 50 | 53 | 65 | 69 | 43 | 281
ITEM11] 17 | 50 | 113 | 74 | 26} 280 ITEM11]1 38 | 40 | 69 | 84 | 49 | 280
TEM 12} 12 | 26 | 143 | 69 | 14 | 264 ITEM12] 13 | 21 | 113 | 70 | 47 | 264
ITEM 13} 39 52 101 62 19 | 273 ITEM 13} 39 34 67 | 72 60 | 273
ITEM14] 21 | 52 | 124 | 68 | 15 | 280 TEM 14} 29 36| 79 | 86 | 49 } 280

The levels of significance of all fourteen items for the twelve separate lecture
series, A, B, G, ..., 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 ( '1' + '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 'S' indicated strong agreement, and a rating of 'l' 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,Iand K.
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COURSE CONTENT -« 0 -+

1. | found the course intellectually challenging and stimulating N
IT1]
2. The course contert was well prepared and carefully explained "mm"\\\\\ =
3. Good use was made of models, demonstrations, OHP's and_handouts \\\\\\ I
[
4. Thetextbook helped me understand the lecture topics lli\l\l\l\l\l\l‘\lm
5. Adequate textbook references were provided i
T
. . DR
6. The course assumed previous knowledge which | did not possess RN
11

7. For me, the pace of this course was

o
f.tooslow ... 3. aboutnght ... 5. too fast \V\\‘ m
TR

8. Overall, | would rate this course as

1 flent 3 S
. exce . average - O poor g

LECTURER CHARACTERISTICS
epTroTTors I

9. The lecturer was enthusiastic about teaching the course
DT

P I’ Q
10. The lecturer's style of presentation held my interest mummuuﬁ
3 b \\\\\‘

11. The lecturer gave clear, lucid explanations lllllllllllllll\
BRIV

12. The lecturer was readily accessble to students QAN

[11]
BESEENNENENNE
13. | would go to this lecturer for help in the future

14. Overal, | would rate this lecturer as

) . AN
1. poor ... 3.-average .-+ 5. excelent T

Figure 2 - 1. Three Contrasting 'Profiles’ of Lecturers
(E=tN=7.ad ] =A)
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Group II: Lecturers C,H,J and L.
Group III : 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 III 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, 1y, 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

arating of '1' means "excellent" and a rating of '5' means "poor".
g g P

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 ( Elmesetal,, 44 ). Marsh ( 8 )also pointed out:

" The reliability of 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 of 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 remarkable 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

uu-ewuu-l AlA ]-.Izsz] N‘rt-eomsl-l AlA lu-[IGSJ

{Morning group) {Afternoon group)

1 2 3 4 s YOTAL 1 2 3 4 s TOTAL
muy |2 1" a7 33 s 98 ey 1 15 4 | 35 4 99
mue | 2 7 16 4 29 | 100 e | 2 6 30 | s 24 | 100
mus | 2 9 28 | 43 18 | 100 s |2 17 29 | 31 21 | 100
mae |3 8 7] 3 16 | 95 mae | 2 10 | 37 | 37 10 | 9
meus |3 6 15 15 41 | 100 s | 3 5 19 | 47 25 99
meus | 38 25 18 s ? 98 meas | 38 27 15 12 7 9
mear | 4 6 78 7 4 9 mur | s 7 78 s 5 100
mus | 15 31 19 12 1 98 e | 92 24 53 9 1 ]
me | 4 4 20 | 49 23 | 100 meds |2 7 33 | 42 16 | 100
e |2 s 23 4 24 | 98 mMw |6 12 29 | 38 15 | 100
Tam 11 3 8 14 40 4 99 L R1} 2 7 27 40 24 100
mual s s 34 1 19 ™ e | g 6 4 | 42 13 9%
e | 4 s 19 40 1 9 e | s 2 | & 24 | 100
o |1 1 19 a7 £} 9 SR I 3 0 | « 2 | 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 of teaching effectiveness, are
difficult to validate because there is no single criterion of effective teaching.... The most
widely accepted criterion of effective teaching is student learning, but other criteria
include changes in student behaviours, instructor self evaluation, (and) the evaluation of

peers and | 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, Page332), 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 1. 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.

Lecture course 10. _Content: understanding, useful or sufficient.

11. 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.
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TABLE 2 - 8. Frequency (f) Distribution of Student Written-in Comments

by 15 Categories

Written-in comments

I
]
!
]
]
] " e . .
1 positive  positive+negative negative total
1
]
! f f f f %
1
Category | 1 2 3 1 2 3 1.2 3
]
H
Lecturer i
characteristics |
]
___________ e
. 1
1. Attitude L2 0 0 1 2 o0 3 5 13 % 8
. . }
2. Stimulation 12 0 0 1 1 0 2 3 8 17 6
1
. 1
3. Personality 13 1 0 0 1 1 2 4 12 24 8.
" 1
4. Board writing 12 2 1 1 0 2 4 7 271 4 15
t
5. Voice :322 o 1 1 2 5 14 30 10
1
6. Pace b1 o1 0 10 1 4 7 16 31 10
1
7. Improvement : 0 0o o0 2 2 4 2 3 8 21 7
8 Lectureoverall } 3 2 1 11 1 3 7 19
]
9. Others ! 1 1 0 0 O 1 1 3 7
]
Total 16 9 5 6 8 10 21 38 108 21 72
1
1
Lecture Course |
____________ f e e e e e e o e e e e e
I
10. Content :o 0 O 1 0 0 s 7 13 26 8
. |
11. Materials 11 1 0 0o 1 1 2 2 1 19 6
1
]
12. Structure : 1 1 0 1 0 1 0 2 3 9 3
. 1
13. Previous 10 0 O 0 1 1 2 3 7 14 5
knowledge :
14.0verallcourse=1 1 0 1 1 1 1 1 8 15 5
1
15. Others :o 0 0 0o 1 1 0 o0 1 3 1
[]
Total 13 3 0 3 4 5 10 15 43 8 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/imechanisms
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
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suggested what should be done to improve matters.

2.2 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
II 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 | Group Il Group llI
( Effective ) ( Average)  ( 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)
lllustrations 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 600 (100) 600 (100) 600 (100)

and Percentage

*** 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 I1I 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 III 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 Students' 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 IIl 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 III 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, (i) 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 ):
" ] 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 information 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
apparently 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 biackboard
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 348, 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 + ( Blackboaxd 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

€xari.

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

Exam
1st class exam 2nd class exam Degree exam
N.T Type
BS- (4) 29.3 32.0 2 failed, 2 passed
BSO (4) 43.0 49.7 1exempted,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 class
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
l 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
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 numbér 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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II. Emphasising marks

IMI. Logical structuring

IV. Summarising

V. Paraphrasing

VI. Supplements

VII. Mnemonics

VIII. Rearrangement

(2) Technical terms: rxn for "reaction”, eqn for
"equation”, etc.
(3) Symbeols: lo, 2° and 3° for "primary, secondary
and tertiary" separately.
(4) Self generation: V for "very", ¢ 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 NaSO, ' Ryberg 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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2.44 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;takin g 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

Performance
or Mean Mean Exam performance
of of 1st 2nd degree
Total words Total 1.U. class exam class exam exam
2E
Female (7) 673 76 37.58 44.14 | li;
3 E
Male (8) 459 58 4988 5500 ({1F
4P
b 1.U. -— Information Units E — Exempted

Failed

P -— Passed

And the figures in the pare_ntheses are the number of students
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2.5 KEffects 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 lect