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Research and the Improvement of Teaching* 

Wiuiam Taylor 

Introduction 

A currently fashionable phenomenon in the 
United Kingdom (and, I understand, else- 
where in the world) is the Personal Organiser. 
For those in this audience lately returned from 
several years back-packing in the Himalayas, 
and therefore without knowledge of what I am - 
talking about, the Organiser is a loose-leaf 
notebook of a particular format. The inserts - 
diary pages, memo sheets, cash rulings, street 
maps - are selected according to the owner's 
needs from among several hundred different 
printed leaves. The format has been around for 
decades. It has only been copied and sold in 
quantity by large numbers of manufacturers in 
the past year or two. And it has now achieved 
symbolic significance. 

The Organiser symbolises not just a parti- 
cular social group - prosperous, ambitious 
people with busy schedules and a wide range 
of responsibilities - but the merits of being 
well-organised, of conquering complexity, 
ambiguity and stress by managing time effi- 
ciently and analysing tasks into their elements. 

There are many, I would imagine (not 
least here in ~ i n ~ a p b r e )  who would regard such 
paper-based technology as old hat. They 
already rely on electronic listing and time- 
management by portable computers, pocket 
schedulers and data-bases. 

Dr. Ruth Wong Memorial Lecrure delivered at the National  University ol 
Singapore on 29 January 1989. 

All these devices are typical of our age. They 
represent a personalisation of some of our most 
powerful tools - notably, scientific manage- 
ment and the computer. They offer us promise 
of being able by efficient listing, prioritising 
and scheduling to cope more successfully with 
problems we encounter in our lives, - even 
where progress depends on persuading indivi- 
duals and groups to do things they have not 
previously contemplated, or find uncongenial, 
or are, (at least without training and advice) 
incapablk of performing. 

The lure of the list is very seductive. But 
we delude ourselves if we believe that linear 
thinking and serial processing are adequate 
substitutes for the lateral thinking and (to stay 
with the metaphor) high-speed parallel process- 
ing required to deal with the complexities of 
many contemporary tasks. No data-base is 
better than the quality of the entries; garbage 
in, garbage out applies, whether one uses a 
super-computer, electronic pocket memo, 
three-inch thick Organiser or the backs of used 
envelopes. 

Possibilities and Limitations 

That we turn to simulacrums of technology -. 

to overcome the problems generated by life 
in technological societies is understandable 
enough. If human hunger for the assumed 
satisfactions of the simple life is endemic, hence 
the appeal of the wilderness and of holidays 
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spent in remote areas or primitive conditions, 
and the prevalence of lip service to conser- 
vationist values. Most of us, given free choice, 
would still settle for the variety, excitement and 
relative physical security of the city, despite all 
the problems to which the complicated inter- 
dependencies of urban life give rise. 

Faced with the hard task of improving the 
effectiveness of schools in preparing pupils to 
live in complex environments, we look for 
ways of organising, structuring, controlling 
and managing that will produce desired ends 
with a minimum of effort and expense (parti- 
cularly public expense). 

Improving the effectiveness of teaching and 
learning is one of the research topics parti- 
cularly vulnerable at the present time to the lure 
of the list. 

The literature reveals numerous carefully 
crafted studies, and studies of studies, and, yes, 
even studies of studies of studies, relevant to the 
improvement of schooling, from which can be 
garnered, without too much effort, lists of five, 
ten, twenty or more conditions characteristic of 
effectiveness. Satisfy these conditions and the 
dream outlined in the preface to the latest 
(1986) edition of Joyce and Weil's valuable 
'Models of Teaching' promises to be made a 
reality: 

"We dream of schools that combine tech- 
nical power and humanity. In those schools 
students thrive as individuals, growing in per- 
sonal strength and sensitivity to others. They 
are members of a cooperative community 
where each works for the benefit of the otheis, 
and they develop the social skills and values 
that enable them to participate fully and res- 
ponsibly in their society. They master aca- 
demic substance to understand the nature of 
organized knowledge. They learn the litera- 
tures of their culture and build the speaking, 
writing, and technical skills to communicate 
powerfully and sensitively" 

Such dreams have in recent years pre- 
occupied policy-makers, administrators, teach- 
ers and parents alike. Can research help? Some 
twenty years ago, surveying a literature on 
school improvement that was by then already 
'overwhelming', Bruce J Biddle (1964) came to 
a pessimistic conclusion: 

". . . Literally thousands of studies have 
been reported dealing with characteristics of 
teachers (rated or measured), effects of teach- 
ing, goals of education, and other related 
issues. Yet few if any 'facts' seem to have been 
established concerning teacher effectiveness, 
no approved method of measuring compe- 
tence of teachers has been accepted and no 
methods of promoting teacher adequacy have 
been widely adopted. " 

Is the story the same today, or have we made 
progress? 

Future prospects 

A quarter century after Biddle wrote those 
words, there are cautious grounds for optimism 
about how our knowledge of what constitutes 
effective teaching might help people to perform 
better in the classroom. But, if the relevant 
literature yields plenty of useful ideas about 
how progress might be made, it is by no means 
free of defects of the kind identified in the 
seventies: 

". . . A few independent variables are con- 
trolled; the rest are ignored. There is a pre-test 
and a post-test, with little attempt to describe 
what the learner actually does in between . . . 
Most studies attempt to establish simple de- 
terministic generalisations about main effects 
and first order interaction with relatively 
minor variations in instructional methods. 
Occasionally a major instructional variable is 
examined, but usually in a very simple experi- 
mental design . . ." (Snow 1974, p 269)' 

Fortunately, in recent years research de- 
signs have become more sophisticated in their 
methodology and sensitivity to contextual vari- 
ables; the value of qualitative studies has been 
recognised; the number and scope of meta- 
analyses has increased, enabling the evidence 
in support of particular conclusions to be better 
assessed; and there is clearer sight of how hard 
it is to convert discrete research findings into 
maxims and resources from which both tyro 
and experienced educators can learn, and 
which can usefully be applied in classrooms. 

' For a more recent critique see Sergiovanni T S. (1986) The P~inczpalrhzp. a R(I1eclioe 
Procore Porptrlri,c Allyn and Bacon 
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Yet we are still a long way from fulfilling the 
dream. We are like the person who knows that 
there is such a thing as a computer - he has 
seen one working - and has in front of him a 
pile of the right chips and components. How 
are these to be assembled into devices that will 
do useful work? 

Concepts of Excellence 

Just a year ago, twelve of your own secondary 
school and junior college principals reported, 
under the heading Towards Excellence in Schools 
on the outcome of a series of visits undertaken 
with the support of your Minister of Education 
to schools in the United Kingdom and United 
States. 

Their report begins with a summary of the 
characteristics of good schools which, whilst 
based on observation and experience, also 
reflects the findings of research on excellence 
and effectiveness. It reminds us that good 
schools need capable heads with adequate 
freedom to act, responsible governing bodies, 
committed teachers, appropriate physical 
resources and ancillary support, and close 
parental and alumni involvement. The crucial 
task, here in Singapore and elsewhere in the 
world, is to disaggregate these general condi- 
tions into their component elements, and to 
identify the means for their implementation in 
a context constrained by shortage of time, 
competition for resources and the availability of 
appropriately prepared and motivated people. 

Even the concept of 'excellence' is by no 
means unproblematic. Morgan and Mitchell 
(1985) suggest that the thirteen or so 'excellence 
reports' that appeared in the United States 
between 1981 and 1984 embodied at least six 
conceptions of the term. 

First, a 'political economy approach . . . 
focuses on the connection between educational 
organisations and their political and economic 
environments. Academic quality is measured 
by how well schools, colleges and universities 
support and enhance the political and economic 
strength of the county' (p 3 12). For some this is 
the chief or only current focus for improve- 
ment. In my own country it at present enjoys 
the highest priority. 

A second approach to excellence defined by 
Morgan and Milchell focuses on the producti- 
vity of schools, their ability to make efficient use 
of allocated resources. 

A third approach is in terms of the value 
added by education. In assessing individual 
and institutional performance, full account 
would be taken of start-lines, external con- 
straints and rates of progress. Objectives may 
diverge. Different paths may be taken to the 
same goal. The measure of success is how far 
the full potential of each pupil has been 
realized. 

A fourth approach links excellence to quality 
of teaching and parental support, sometimes 
within a model of school effectiveness that 
stresses high expectations of pupil perfor- 
mance, strong instructional leadership and 
other institutional characteristics. 

Fifth, there are those who emphasise curri- 
culum content. Seeing the path to excellence is 
a better balance between components of the 
core, strengthening teachers' subject know- 
ledge and understanding, and clearer require- 
ments in key areas. 

But finally, and perhaps most common, are 
eclectic approaches that incorporate elements of 
all the preceding criteria of excellence. 

Evaluating outcomes 

Whatever mix of criteria a nation employs to 
determine the quality of its schools i.e economic 
growth, educational productivity, value added, 
producer and consumer inputs, curriculum 
content and coverage; it will need some means 
of measuring progress. 

A number of countries now test pupils on a 
regular basis for this purpose. Others are in the 
process of introducing such tests. Contrary to 
the views of some non-specialists, this is not a 
simple matter of picking a few suitable mea- 
sures, training teachers to set and score them, 
and then analysing the results to show dif- 
ferences in performance between schools and 
changes over time. 

Given the importance of education for the 
success of increasingly knowledge-based 
economies and for personal advancement and 
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status, there is a persistent tendency to play 
down the difficulties of drawing conclusions 
from test scores, and to attach convenient but 
sometimes specious meanings to particular 
comparisons of performance. 

It is sometimes made to seem that there are 
really only two kinds of change that matter. 
Standards are either rising, or they are falling. 
How such standards are defined and measured, 
and the variables taken into account in the 
interpretation of such measurements are of 
little consequence to the writers of headlines. 

A recent publication from the Educa- 
tional Testing Service in the United States 
(ETS 1987) has put the matter as follows: 

"Education is one of those rare fields in which 
everyone is an expert. After all, everyone has 
gone to school. We all know a good teacher 
when we see one, and we all know, like our 
parents before us, that our kids aren't getting 
as good an education as we did. What's more 
- nearly everyone knows what ought to be 
done about it." 
Those responsible for designing tests to meet 

the requirements of system-wide evaluation 
find themselves under conflicting pressures. 
Politicians and the public call for a simple 
system to understand, cheap to administer, 
a valid and reliable set of measures on which 
decisions can be based, preferably to be avail- 
able by yesterday lunch-time. 

Specialists utter dire warnings that any 
attempt to rush the conceptualisation, produc- 
tion, application and interpretation of new 
measures of performance will not only generate 
spurious and untenable results, but have disas- 
trous effects also upon the content and style of 
teaching and learning in the fields concerned. 
They undertake to have everything ready 
before the end of the period of office of the next 
government but one. 

Inevitably, there are compromises. And 
often, everyone ends up dissatisfied. 

There is now a very substantial body of work 
having to do with the possibilities and problems 
of national educational assessment, and some 
suggestive cross-national studies. At one level, 
this literature is highly technical and spe- 
cialised, and properly so. In this as in other 
areas we must use the latest techniques to refine 

our instruments and to interpret outcomes. But 
such technical studies need- to reflect broader 
educational judgements about the costs and 
benefits of testing, and the use to be made of 
results. 

Those who use test results which include, at 
one level or another, almost everyone,-need a 
better understanding than at present of how 
much weight the statistics can reasonably be 
expected to bear. Few sets of figures have 
single, unequivocal 'meanings'. More could 
be done, however, to ensure prominence for 
those factors which, if not taken into account, 
generate false impressions and, sometimes, ill- 
judged action. 

Judging the evidence 

A couple of examples from the United 
Kingdom and the United States may help to 
make my point. 

In a socially and geographically mobile 
society, parents and public attuned to concepts 
of consumer choice and the 'best buy', are less 
tolerant of differences between schools, whether 
in curriculum, quality of teaching and pastoral 
care, or measured outcomes. Despite profes- 
sional anxieties, proposals for a national curri- 
culum for schools in England and Wales and - 
for publication of examination results have 
obtained widespread support. 

Gray and his associates have over the past 
few years undertaken systematic research into 
the problems of comparing schools' exami- 
nation results (Gray 1981, Gray and Hannon 
1986, Gray, Jesson and Jones 1986; see also 
Fitz-Gibbon 1985.2) They argue that a fair 
basis for comparison would need (a) to posit 
a measure of outcomes that was recognized 
as, and agreed to be, appropriate equally for 
assessing pupils of all abilities by all their 
teachers and was pursued as a major objective 
in equal measure by each of them, and (b) in 
order to compare like with like, pupils would 
need to be distributed between schools on an 
entirely random basis. 

Gray (1987) has also reworked thr league table7 of LEA examinarton perlorniancc 
to take social camposition into account, and come up with a rank order whlch, for 

example, places at rhe bortom a l  rhe tablc one local authorlr) which has one of the 
highest absolute rates of exam success. 
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For reasons too obvious to require elabo- 
ration, these conditions cannot be met fully 
in the real world. I t  is possible, however, to 
'contextualise' results in terms of the measured 
ability of the individual pupils who comprise 
school intakes, as some local education authori- 
ties already do, and by employing an  appro- 
priate statistical model, to come closer to a 'fair' 
basis of comparison thau a crude ranking of raw 
results permits. 

With thesc refinements incorporated into the 
analysis, inter-school ,differences were a good 
deal smaller than often appears to have been 
assumed. 

"In general we were struck by how small these 
differences appear. They may result from the 
fact that virtually all the schools in our two 
LEAS pursued examination success for their 
pupils to a greater or lesser extent. They 
appear to have been successful, as a conse- 
quence, in largely equal measure" (Gray et al 
1986, p 118). 

A study group, set up  on the initiative of 
the US Secretary for Education under the 
Chairmanship of the Governor of the 
State of Tennessee, has recently reported on 
the uses and limitations of what has come to 
be called 'The Nation's Report Card'  - 
regular analyses published by Educational 
Testing Service of the results of national assess- 
ments of reading, writing and mathematical 
competence . 3  

Commenting on  the Report, a committee of 
the much respected United States National 
Academy of Education, whilst generally sup- 
portive of the aims and overall approach of 
national assessments, expresses concern that, 
limited as they are largely to the more readily 
measurable basic skills, a distorting effect will 
be exerted on  the curriculum. 

"When test results become the arbiter of 
future choices, a subtle shift occurs in which 
fallible and partial indicators of academic 
achievement are transformed into major goals 
of schooling . . . At root here is a fundamental 
dilemma. Those personal qualities that we 
hold dear, i.e resilience and courage in the face 

" For a uaeful bricf descriprian of NAEP pr-ocedurrs. ace 'Behind rhe Nation's 
Report Card' in ETSDevrloprnenlr (198i).  

of stress, a scnse of craft in our work, a 
commitment to justice and caring in our social 
relationships, a dedication to advancing the 
good in our public life, are exceedingly diffi- 
cult to assess. And so, unfortunately, we are 
apt to measure what we can, and evcntually 
come to value what is measured over what is 
left un~neasured . . ." (The United States 
Department of Education 1987, p 5 1). 

The  Academy working group go on  to stress 
the importance of including the humanities 
within the framework of  national assessment, 
on  the basis that ". . . what is assessed tends 
to become what the community values. Thus, 
it seems critical that the assessment directs 
attention towards the fullness of the human 
experience. " (p 52) 

It is encouraging that the last Group on 
assessment and Testing in England and Wales, 
which reported as I was preparing this lecture, 
has avoided the dangerous simplicities of league 
tables and adopted an  approach to the intro- 
duction of a national system of testing at ages 7 ,  
11, 14 and 16 within the new national curri- 
culum which takes full account of recent devcl- 
opments in assessment theory and practice. 

l h e  Task Group recommends that national 
assessment should satisfy four criteria: 

(a) the assessment results should give direct 
information about pupils' achievements in 
relation to objectives; they should be &terion- 
referenced 

(b) the results should provide a basis for deci- 
sions about pupils' further learning needs: 
they should be formative 

(c) the scale or grades should be capable of 
comparison across classes arid schools, if tea- 
chers, pupils and parents are to share a 
common language and common standards; so 
the assessments should be calibrated or 
moderated; 

(d) the ways in which criteria and scales are set 
up and used should relate to expected routes of 
educational development, giving some 
continuity to a pupil's assessment at different 
ages: the assessments should relate to 
progression" (Task Group para. 5) 

The  Group's cnquiries suggest that no 
country at  present appears to have a national 
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assessment system in which formative purposes 
and a framework of progression are well 
developed. 

In the context of my argument for greater 
sophistication and variety both in criteria of 
effectiveness and research design, the Task 
Group's definition of what is a test is parti- 
cularly interesting. 

". . . A test is a formal procedure for evalua- 
ting aspects of an individual's knowledge, 
skills and understanding or 'behaviour'. It 
provides a means of eliciting samples of 
behaviour in a standardised manner and pre- 
scribed procedures for grading it. The breadth 
of this definition indicates the great variety of 
approaches which are encompassed by tests. 
They differ in their modes of presentation, 
their modes of working and in the modes of 
responding. Modes of presentation can 
include oral questions, written questions, 
video films, computer displays and demon- 
strations. Modes of working can be mental, 
written, oral, practical and combinations of 
these. The responses, or products, of the test 
can be in written or oral form or require active 
performance, constructions or combination of 
these forms." (Task Group 1988, Appx E) 

Testing is, of course, high on the agenda of 
many countries that are concerned about 
improving the effectiveness of education. Its 
consequent politicisation is all too likely to gen- 
erate spurious simplifications and crude con- 
clusions. M y  chief purpose in devoting time to 
the issue in this lecture has been to illustrate the 
need for approaches that meet the wish of policy 
makers and public to 'do something' but which 
at the same time recognise the complexities of 
and respect the advances made in the theory 
and practice of assessment. 

Content and Style 

A similar imperative applies when we turn to 
the application of research to the improvement 
of the ways in which teachers are prepared for 
their work in the classroom. 

An emphasis on depth and coverage of 
subject content, referred to in the US  Aca- 
demy's comments, has recently appeared in a 
number of related contexts. I am personally 
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sensitive to it through commitment to the criteria 
laid down by the Secretaries of State in 
England, Wales and Northern Ireland for the 
approval of courses of initial teacher education. 
It is one of the tasks of the Council for the 
Accreditation of Teacher Education to ensure 
that all intending teachers spend at least two 
years of their three or four year programmes 
(B Ed or PGCE) in the study of a subject rele- 

vant to the school curriculum and at a level 
appropriate to higher education. 

This requirement has given rise to some con- 
troversy among teacher educators. It is seen to 
run counter to the child-centred ideas that 
developed during the post-war period, and to 
the achievement of closer integration between 
subject, curriculum, and professional studies 
that was becoming a feature of some B Ed 

courses in the 'seventies. 
There is a danger, however, of repeating the 

mistakes of early classroom research in believ- 
ing that teachers' subject knowledge and their 
teaching styles are distinct. I can best make my 
point by way of an example. 

In his important paper 'Knowledge and 
Teaching: Foundations of the New Reform' 
Lee Shulman (1987) writes l We have compel- 
ling reasons to believe that there are powerful 
relationships between the comprehension of 
a new teacher and the styles of teaching 
employed" (p 17). H e  uses as an example of a 
single teacher of English working in two dif- 
ferent contexts: - literary, where she enjoys 
high order understanding of the subject matter 
involved, and grammatical, where she is much 
less sure of herself. 

"When teaching a piece of literature, Colleen 
performed in a highly interactive manner, 
drawing out student ideas about a phrase or 
line, accepting multiple competing interpre- 
tations as long as the student could offer a 
defence of the construction by reference to the 
text itself. Student participation was active 
and hearty in these sessions. Based on these 
observations, one would have characterised 
Colleen's teaching style with descriptors such 
as student-centred, discussion based, occa- 
sionally Socratic, or otherwise highly 
interactive. 

Several weeks later, however, we observed 
Colleen teaching a unit on grammar. 



Although she had completed two university 
degrees in English, Colleen had reccived 
almost no preparation in prescriptive 
grammar. . . . 

Colleen looked like a different teacher during 
that lesson. Her interactive style evaporated. 
In its place was a highly didactive, teacher- 
directed, swiftly paced combination of lecture 
and tightly-controlled recitation . . . Students 
were not given opportunities to raise questions 
or offer alternative views. After the session, 
she confessed to the observer that she had 
actively avoided making eye contact with one 
particular student in the front row-because 
that youngster always had good questions or 
ideas and in this particular lesson Colleen 
really didn't want to encourage either, 
because she wasn't sure of the answers. She 
was uncertain about the content and adapted 
her instructional style to allay her anxiety" 

(P 18) 

It is worth noting here a recent study un- 
dertaken by the National Foundation for 
Educational Research in England and Wales 
which shows not only that classifications of 
teaching style as 'progressive' and 'traditional' 
are unhelpful as descriptors of actual 
behaviour, but that individual teachers use a 
variety of styles according to the circumstances 
in which they find themselves, consistent with 
Shulman's examplc of 'Colleen'. 

Despite the limitations of much current 
research, it is my impression that teacher 
educators make less use of it than they might. 
Many programmes of teacher education could 
undoubtedly be improved if they were better 
informed by findings from such work. 

There is certainly no shortage of material. As 
an example, the third edition of the Handbook of 
Research on Teaching, published in 1986, contains 
some eleven hundred closely printed, two- 
column, large format pages. Its contributors 
review thousands of studies relevant to under- 
standing teaching. The list of authors with 
names beginning with Z is alone a good deal 
longer than the entire bibliography of some 

l Therc arc somr valuablr insights abour the relarmns ol'contcnr' and 'method' in 
reaching to be found in Greek, Roman and Mcdieval appruacher to the study of 
Rhetoric. eapfcially m sixteenth-century arlernpts to sharpen its distinction from 

logic. See Edrnondson (1984). 

other works. And in the last two years, 
hundreds of further findings have been pub- 
lished, both within and beyond the major 
research traditions identified by Shulman 
(1986) in the Handbook. 

Thkse traditions include 

- process-product research, associated with 
such familiar idcas as direct instruction, 
time-on-task, and teacher effectiveness in 
improving standardized achievement 
scores; 

- student mediation, with its focus on under- 
standing how students make sense of class- 
room instruction; = 

- cognitive information-processing, con- 
cerned inter alia with the cognitive models or  
maps by means of which a multiplicity of 
stimuli and events are made manageable; 

- studies which examine the effects of social 
factors on the construction of classroom 
realities; 

- and classroom ecology, with its detailed 
studies of interaction within individual 
classroom settings. 

In identifying these traditions, Shulman 
(1986, p 25/26) has drawn attention to what he 
labels as 'A Missing Program' 

"'The general public and those who set educa- 
tional policy are in general agreement that tea- 
chers' competence in the subjects they teach is 
a central criterion of teacher quality. They 
remain remarkably vague, however, in defin- 
ing what sort of sibject-matter knowledge 
they have in mind, e.g. basic skills, broad fac- 
tual knowledge, scholarly depth. And the 
research-on-teaching community has been of 
little help with this matter" 

A number of current research programmes 
are directed towards filling this particular gap 
in the literature. 

One of the most intuitively plausible and 
also, as it happens, best attested findings is that 
regardless "of the type of task arrangements 
and management systems, the major interven- 
ing variable between teacher instructional 
behaviour and student achievement is 
academic learning time" (Hawley et a1 (1984) 
p 19). This is not just a matter of allocated time 
- how many minutes the activity or subject is 
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given in the syllabus and on the timetable - 
but also of what is called academic engaged 
time, the proportion of allocated time during 
which the student is paying attention. But even 
here we must be careful. Noting the lengthen- 
ing of the school day in some places in the 
United States in response to research on time 
effects on learning, Fitz-Gibbon (1985, p 53) 
has suggested that 

". . . the case is by no means obvious or 
proven. Psychological time, time distribution 
and quality may outweight simple quantity 
and teacher preference and pupil type may 
interact with lesson length and quantity per 
week" 

It is at least clear, however, that the fullest 
use of available time for instructional purposes 
is, for most pupils, related positively to valued 
outcomes, and that teachers can be taught how 
to organise themselves and their classes in ways 
that maximise such academically engaged 
time. 

Hawley and his colleagues summarise their 
review of a large number of relevant studies by 
identifying effectiveness as constituting the 
interplay, according to circumstances, of a 
number of strategies applied in combination - 
optimizing learning time; appropriate rewards 
for student achievement; utilizing interactive 
teaching practices; holding and communi- 
cating high expectations for student perfor- 
mance, and selecting an appropriate mix of 
instructional settings - whole class, group and 
individual. Each of these can be broken down 
into elements of teacher behaviour and decision 
making capable of being incorporated into 
courses of teacher preparation, taught, learned 
and subsequently applied in the classroom. 

Knowledge on Reform 

Teachers faced with a mass of research findings 
within many contrasting research traditions, 
may well despair of ever translating the out- 
comes of all this work into classroom practice of 
a kind that will improve their effectiveness in 
achieving worthwhile educational goals. But 
nor would they be wise uncritically to translate 
superficially impressive research conclusions 

into Personal Organiser style school policies 
and classroom maxims. 

Before full benefit can be obtained from the 
wealth of findings now available, there have to 
be better mechanisms for methodologies to be 
appraised, outcomes evaluated and compared, 
convergent conclusions identified, interpreta- 
tions analysed, and the results of all this incor- 
porated into programmes of study and practice 
appropriate for the age and stage of the students 
concerned. 

That is a large requirement. It has implica- 
tions for the status of teacher preparing institu- 
tions and their capacity to use and to contribute 
to classroom research; it demands texts and 
resources that fully reflect the current state of 
our knowledge; it calls for an integration of 
student activities in lecture room, seminar and 
library with those in school and classroom that 
goes well beyond much current rhetoric about 
relating 'theory' to 'practice'. 

Now the task that confronts us is nothing less 
than the incorporation of a new substantial 
body of knowledge about what makes for effec- 
tive teaching and learning into the daily prac- 
tice of classroom teachers and educational 
decision-makers. It is not just a matter of, 
changes in the initial training of teachers, 
although these will often be needed. Nor is it a 
matter merely of funding more post-experience 
study opportunities, important as these are. 
Just as effective teaching comes from the inte- 
gration of a variety of strategies, so effective 
teachers will only be forthcoming if we make 
more conscious efforts than in the past to 
conceptualise the processes of recruitment, 
selection, initial education and training, certifi- 
cation, induction, in-service training (both 
school based and for purposes of personal 
development), appraisal and evaluation, and 
preparation for specialised roles, as closely 
inter-related elements in the development and 
deployment of professionals. 

At a crucial point in a famous naval battle, 
Admiral Collingwood is supposed to have said 
"I wish Nelson would stop signalling; we all 
know what to do". Our research-based know- 
ledge of what could be done to improve our 
schools is much more extensive than it was 
twenty years ago. To put such knowledge to use 
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in contemporary conditions, however, requires 
integrated, multi-dimensional strategies for 
which lateral thinking, fifth-generation expert 
systems and parallel processing are better meta- 
phors than the fragmentation and undimen- 
sionality that feature prominently in existing 
administrative literature and practice. 

I can best illustrate the approach that I 
favour, and fittingly conclude, with a quotation 
from the philosopher Michael Oakeshott: 

"The only indispensible equipment of 
'School' is [the] teacher . . . . He has some- 
thing of which he is master to impart (an 
ignorant teacher is a contradiction) and he has 
deliberated its worth and the manner in which 
he is to impart it to a learner whom he knows. 
He is himself the custodian of that 'practice' in 
which an inheritance of human understanding 
survives and is perpetually renewed in being 
imparted to newcomers. To teach is to bring it 
about that, somehow, something of worth 
intended by a teacher is learned, understood 
and remembered by a learner. Thus teaching 
is a variegated activity which may include 
hinting, suggesting, coaxing, encollraging, 
guiding, pointing out, conversing, instruct- 
ing, informing, narrating, lecturing, 
demonstrating, exercising, testing, exarnin- 
ing, criticizing, correcting, tutoring, drilling 
and so on - everything, indeed, which does 
not belie the engagement to impart an under- 
standing. And learning may be looking, 
listening, overhearing, reading, receiving 
suggestions, submitting to guidance, commit- 
ting to memory, asking questions, discussing, 
experimenting, practising, taking notes, 
recording, re-expressing and so on - 
anything that does not belie the engagement to 
think and to understand . . . . Education is 
not learning to do this or that more profi- 
ciently; it is acquiring in some measure an 
understanding of. a human condition in which 
the 'fact of life' is continuously illustrated by a 
'quality of life'. It is learning how to be at once 
an autonomous and a civilized subscriber to a 
human life. " 

Can  there be any more important and worth- 
while task to which men and women can be 
asked to commit their energies and attention? 
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Research on Educational Media: Half a Century of 
Doing Things Right Rather Than the Right Thing 

Lau Kam Cheong 

ABSTRACT 

This paper critically examines research on dence thus far. Comparative research on dif- 
the influence of educational media on learn- ferent forms of media, and on media attri- 
ing. It arpes that much of the supposed butes have likewise proved inconclusive. 
benefits of media such as greater concrete- The paper goes on to explore reasons for 
ness, improved learning performance, more these findings and urges that future studies ' 
efficient learning and increased retention, should focus on studies with media rather 
among others, are not supported by the evi- than on media. 

Introduction 

Educational researchers have been pre- 
occupied in attempting to discover the ideal in- 
structional machine since Thorndike in 19 12 
recommended pictures as a labour-saving 
device for teaching. The influence of media on 
learning has been the main concern in research 
on educational media because of the assump- 
tion that the more abstract the subject-matter 
is, the more difficult it is for students to compre- 
hend. The use of media will add concreteness to 
the learning situation by allowing students to 
interpret information with greater ease through 
more than one of their senses. 

Based on this assumption, media advocates 
have put forth various arguments to support 
and justify the use of media in instruction. 
Some of the more common ones are: 

that greater learning results when media are 
integrated into the traditional instruction 
process. 
that equal amounts of learning are often ac- 
complished in less time using media. 
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that media can facilitate comprehension and 
increase retention of what is taught and 
learnt. 
that students are more interested and better 
motivated when instruction is well sup- 
ported by media. 

Thousands of studies have been conducted 
over the past fifty years to determine the valid- 
ity of the above claims. The efforts involved 
have not been encouraging. There is no strong 
research evidence to support these claims. 

Historical Perspective 

The focus of research on a medium is reflected 
by the period when it is in vogue. Beginning in 
the 1920s, radio was introduced in the United 
States as a news and entertainment medium. 
Its potential as a medium of instruction was 
extensively investigated in the 1930s. Although 
radio is still being used today to bring formal 
instruction to the classrooms of remote schools 
in countries with vast rural territories like Aus- 



tralia, the popularity of research on this 
medium has declined. Being able to transmit 
only sound, instructional radio (IR) has many 
limitations. To enhance its effectiveness, the 
use of IR  has to be supplemented with appro- 
priate printed materials. 

During the 1940s, the main focus of research - 
was on instructional film (IF). Educators then 
were hopeful that this versatile medium, which 
could combine moving pictures with sound and 
colour, would bring the world into the class- 
room by recreating realistically events, actions, 
experiences or processes occurring anywhere. 
The limitations of time, sizc and distance would 
no longer pose a barrier to learning. However, 
IF has serious drawbacks. Lessons on films are 
difficult and costly to produce, and their use 
requires a screen, a cine projector and a dark- 
ened environment. Teachers find the use of IF 
to be inflexible and inconvenient. 

Research emphasis on educational media 
was extended from IF to instructional television 
(IT) during the 1950s. The video technology 
subsequently has introduced an electronic 
medium that combines the best elements of 
radio and motion pictures. Instructional tele- 
vision is seen as a convenient and economic 
means of mass teaching. With the advent of the 
portable video camera and videocassette 
recorder, the use of this medium as a feedback 
tool for role playing and skills training has 
become very popular. However, its use as a 
medium for direct instruction in the classroom 
is still very limited. 

When IF and IT  were unable to displace 
traditional teaching in the classroom, educa- 
tional researchers turned their attention to 
examine the potential programmed instruction 
(PI). Programmed instruction is a form of sclf- 
instruction involving the use of carefully struc- 
turcd and sequenced educational materials 
from which students learn. Although the proce- 
dures of PI were expounded by Pressey (1932) 
in the 1930s, when he attempted to device 
several forms of teaching machine to automate 
classroom teaching, it was not until about 
twenty years later that Skinner (1954), a behav- 
ioural psychologist, foresaw the application of 
PI techniques as a means of enhancing the 
teaching process at all levels of education. In 
the 1960s, PI emerged as a dominant form of 

educational media for research. As thc develop- 
ment of PI materials involved systematic field 
testing based on sound pedagogical principles, 
educators had hoped that they could be adapted 
to the different learning styles of students to 
replace the teacher. But research on PI has not 
been able to make a significant impact in the 
schools. 

It is the firm belief of media advocates that 
students learn best if they are able to vary thc 
source of information input and their pace of 
assimulation. From this point of view, learning 
from PI may be considered restrictive because 
most of the instructional materials present in- 
formation in the form of printed texts bound to- 
gether like a textbook. To expose students to a 
variety of learning materials covering different 
aspects of a subject, educational researchers in 
the United States and the United Kingdom ex- 
perimented with the use of multi-media in- 
structional situations descriptively labelled as 
"classroom without walls" or "learning 
resource laboratories. " Research on the use of 
multi-media instruction (MMI) was popular in 
the 19.70s. Some of the studies have reported 
that schools with resources and facilities for 
MM1 provided students with a better environ- 
ment for independent learning and self-study. 
The teachers acted mainly as resource man- 
agers and facilitators oflearning. Their role as a 
presenter of information has been largely 
reduced. Although theoretically desirable, 
MM1 has many practical constraints parti- 
cularly in terms of cost and space. 

1s com- The medium in vogue in the 1980s ' 
puter assisted instruction (CAI). The advent of 
the microcomputer has been hailed as the key to 
productivity improvement in every economic 
sector, and educators see no reason why the 
potentials of this' electronic medium cannot be 
harnessed for the improvement of teaching and 
learning. Today, there is considerable concen- 
tration of research efforts into the use of com- 
puters for teaching. The widespread avail- 
ability of good cheap software has resulted in 
the microcomputer becoming to most students 
a very convenient typewriter, an excellent cd-  
culator and a very handy means of storage and 
retrieval of data. It can be programmed to pre- 
sent learning materials based on the principles 
and procedures of PI for individualised instruc- 
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tion. Educators are optimistic that CA1 can 
provoke the interest of students and sustain 
their involvement in learning. So far, the re- 
search efforts involved have not yet convinced 
teachers that the microcomputer can be an 
effective teaching machine. It remains an 
experimenter's toy with regard to its applica-. 
tion to teaching and learning. 

Research on Media Comparison 

Research to determine the relative effects of dif- 
ferent educational media on learning typically 
takes the form of experimental studies that 
utilise the systematic and vigorous procedures 
of the scientific method of inquiry. Such studies 
involve a comparison of two or more forms of 
media as teaching tools or as supplements to 
conventional modes of teaching on the basis of 
learning achievements. T h e  aim of using a 
comparative approach is to find out which 
medium is more effective in terms of influ- 
encing learning. A medium may be compared 
with some traditional teaching methods or 
some other media. The research question com- 
monly asked may be stated as follows: 

Will the use of media (such as IF, IT, PI or 
CAT, etc.) result in higher learning achieve- 
ment by students than the use of conventional 
methods? 

To obtain the data needed to answer the 
question, researchers employ an experimental 
design that will permit them to compare the 
relative achievements of equivalent groups of 
students who have received similar subject- 
matter from different media. The independent 
variables being manipulated are the different 
forms of media for delivering instruction on the 
subject-matter, and the dependent variables 
are learning achievements specified in terms of 
the average test performance of the groups 

TABLE 1 

compared. There is an inherent limitation in 
specifying the dependent variables on the basis 
of average group performance. All the actual 
differences between individuals are cancelled 
out in the overall result. A typical research 
design for media comparison may be shown as 
in Table 1. 

A recent series of reviews and meta-analyses 
of research comparing the learning advantage 
of various media have been carried out by 
Kulik and his colleagues (1979) and by Clark 
(1983). Their conclusion is that the results of 
past media comparison studies seem to be 
ambiguous. Taken together the findings are in- 
consistent and inconclusive. Some studies show 
significant results in favour of media over con- 
ventional teaching or vice-versa, and a few 
others provide strong evidence to support the 
learning influence of one form of media over 
another. However, the majority of the studies 
reviewed show no significant results between 
the use and non-use of media and between dif- 
ferent forms of media. 

Media advocates who are optimistic about 
the role of media in education find the results of 
studies with no significant difference (NSD) en- 
couraging. They interpret the numerous NSD 
findings1 to mean that different forms of media 
are equally effective and they can promote 
learning in students just as well as conventional 
teaching. The NSD results support the link be- 
tween media and learning achievement. They 
show that students do learn from media with a 
variety of subject-matter under different condi- 
tions. Thus, an instructional objective can be 
attained through different media, and a given 
medium can achieve different objectives so long 
as students learning is measured in terms of test 
performance on the specific subject-matter 
taught. In attempting to explain. why media 
should influence learning, media optimists 
claim that media can perform the following 
instructional functions: 
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Gain and control learner attention; 
Inform the learner of expected outcome; 
Stimulate recall of relevant learning; 
Present information; 
Generate student response; 
Provide feedback; and 
Provide for repetition and practice. 

A teacher who is effective performs the above 
functions. An educational medium that can do 
the same will also be instructionally effective. 

Objections to Media Comparison Research 

When McLuhan (1967) was spreading the 
message that "the medium is the message," 
Lumsdaine (1963) and Mielke (1968) were cau- 
tioning educators that research in media com- - 
parison might not be valid. They have ex- 
plained that the lack of significant results in the 
many studies conducted do not mean equal 
effectiveness. A finding of NSD in a study 
simply suggests that the changes in outcome 
scores (i.e. learning) do not result from any 
systematic differences in the treatments com- 
pared. The changes could be due to other un- 
controlled variables. When a study shows a 
significant advantage in favour of a particular 
medium, the advantage may be due to the con- 
tent, or the instructional strategy, or even the 
novelty effect in the student for the newer 
medium rather than the medium itself. 

Studies that are unable to establish a signi- 
ficant difference in learning outcome in favour 
of the media, often report the advantage in 
terms of the time media can save in classroom 
instruction. In reviewing the effects of CAI, 
Kulik and his colleagues (1983) found many 
studies contended that students learning from 
CA1 demonstrated a time saving of 30% to 
50% over their counterparts leahing from 
traditional teaching. The question of whether 
the time saved is due to the inherent function of 
the medium, or to the planning and prepara- 
tion work done outside the classroom is 
debatable. As the production of a 30-minute 
CA1 or video lesson may take a few weeks or 
even months to complete, the gain in time 

i saving does not really result from its use but 
from the design, preparation and development 
work expended. It is the heavy investment of 
planning and preparation time outside the 
period of instruction, and not the use of media, 

l 

that has brought about the reduction in instruc- 
tional time. 

The optimists have argued that media can 
cause learning because of their instructional 
functions, but research has yet to establish a 
theory that can explain the functions of media 
in the instructional process. What research has 
been able to establish is that learning occurs 
during instruction irrespcctive of the type of 
media used. The implication here is clear. It is 
the instruction (or teaching) that is causing the 
learning and not the medium used. Media do 
not have any inherent instructional function. 
Their only function is to present to the students 
the subject-matter the teacher (which includes 
the media designer or producer) has selected for 
teaching, and deliver the instruction in the 
manner the teacher has chosen to teach. If the 
subject-matter conveyed through a medium is 
poorly organised or inadequately illustrated, it 
will not facilitate learning. If the content of 
instruction it delivers is garbage, the student 
will see and hear garbage. Media therefore 
cannot influence learning. The learning benefit 
to be gained in any instructional situation is a 
function of subject-matter and teaching 
methods. It is not a function of media. The 
choice of media for teaching may influence cost 
and mode of delivery, but only the 'what and 
the how' of teaching will influence learning 
achievements. 

A multitude of factors are interacting in the 
teaching-learning process. Some of the more 
obvious factors involved are learner char- 
acteristics, learning objectives, the nature of the 
subject-matter, and instructional strategies. 
There are many environmental factors such as 
noise, lighting, classroom comfort and so forth, 
which have to be considered as well. The 
employment of media to deliver instruction will 
not reduce the complexity of the interaction 
taking place. They may introduce novelty to 
the instruction situation initially, but they 
cannot increase the level and quality of inter- 
action. It is the nature of the subject-matter and 
the instructional strategy of the teacher that 
control classroom interaction. The media 
deliver the lessons, but whether the students 
will find the lessons interesting, does not 
depend on the media. Students will learn from 
the teaching programmed in any medium if it is 
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used in the right way and for the right reason. A 
medium cannot be better or worse than another 
medium. Even the primitive chalkboard or a 
set of flipcharts can be very effective if skilfully 
used to present information within the limita- 
tions of the medium. 

Researchers who are trying to determine the 
relative efficacy of various media on the basis of 
learning achievements are therefore asking the 
wrong question. There is no basis to compare 
the instructional effectiveness of one medium 
with another. Different sets of factors are 
involved in the comparison, e.g., in a study 
comparing the effectiveness of IF with conven- 
tional teaching, a situation using a cine pro- 
jector, motion pictures with visual effects, 
amplified sound, background music, and 
students in a darkened room, is examined 
together with one using a live teacher, chalk- 
board, textbook, and students in a lighted 
room. The comparison is not valid because 
there are too many variables that cannot be 
controlled in the two instructional situations. 
The IF is not a single variable, but a broad 
group ofvariables. Similarly, IR, IT,  PI, MM1 
and CA1 are broad categories of media which 
are too coarse to be used as treatment variables 
for comparison. It is legitimate to compare dif- 
ferent versions of the same medium teaching 
the same topic, but it is not relevant to compare 
different forms of media teaching the same 
topic. The reasoning is simple. Many text- 
books, for example, have the same title and 
content page, but they differ in structure, lay- 
out, illustration and various other features. It is 
the same with the other media. Version A of a 
television lesson teaching a particular topic can 
be very different in details from Version B 
teaching the same topic. Version A may be 
superior to conventional teaching but Version 
B may be inferior. Thus, it does not make sense 
to ask as a research question which medium is 
better or more effective than the other. 

Despite their obviously attractive features 
and advertised superiority, more than fifty 
years of research efforts have not been able to 
establish a casual link between media and 
learning. Clark (1983) has seriously challenged 
the idea that one particular instructional 
medium is more effective than another. His 
reviews and meta-analyses of media compari- 

son studies suggest that media do not influence 
learning under any conditions. They are mere 
vehicles that deliver instruction. They do not 
influence the student's learning achievement 
"any more than the. truck that delivers our gro- 
ceries causes changes in our nutrition." He 
concludes that research and media comparison 
has been fruitless and unproductive. This 
approach to the study of educational media is 
unacceptable and should not be pursued 
further. 

Research on Media Attributes 

To eliminate the many conceptual flaws and 
problems in media comparison studies, educa- 
tional researchers, encouraged by the work of 
Levie and Dickie (1973) and Solomon (1974), 
began to study the characteristics of media and 
their effects on learning. Media possess char- 
acteristic features such as continuous motion, 
slow motion, zooming into close-up details, 
manipulation of space and time, and many 
other qualities which are referred to as media 
attributes. Each form of media has its unique 
set of attributes. Solomon (1979) is of the 
opinion that media attributes may influence the 
way information is processed in learning. Their 
effects may vary according to the aptitude of 
learners, their learning styles, motivational 
levels, and other personality variables. Conse- 
quently, different learners may react differently 
to the same set of media attributes. It is thought 
that these attributes can enhance certain 
cognitive skills like the ability to attend to cues 
or to recognise forms, patterns and confipra- 
tions. Researchers concentrate on investigating 
the effects of media attributes on learning as 
these attributes may provide the theoretical link 
between media and learning. 

In conducting research on media attributes, 
investigators attempt to analyse different forms 
of media in terms of those features which they 
think can fulfil an instructional function. Their 
main purpose is to determine what media attri- 
butes are relevant for learners with what per- 
sonality traits and for what kinds of learning 
tasks. Those attributes that are found to be 
significant can be used as criteria to guide the 
selection of media for a particular instructional 
purpose. The common research question asked 
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in media attribute studies may be stated as 
follows: 

From which media attributes (e.g. zooming vs 
flashing, colour vs black-and-white, etc.) and 
under what conditions will learning be 
enhanced in what kind of students? 

O r  alternatively: 

For a given medium, what are the essential 
attributes that should be used for teaching a 

particular topic to a specific group of students? 

To  guide the gathering of data required, it is 
necessary to adopt a research design suitable for 
matching media attributes to those aptitudes or 
traits of students that will lead them to learn the 
most from a particular topic. The aptitude- 
treatment-interaction (ATI) approach advo- 
cated by Cronbach and Snow (1977) for 
research in teaching offers a research design 
suitable for this purpose. Researchers who 
favour the AT1 approach view the complex pro- 
cess of teaching and learning in terms of inter- 
action. Thus, the question of whether an 
instructional medium will produce any effect 
on learning depends on the interaction among 
the characteristics of the medium, the subject- 
matter, the aptitude of the learners, and the 
conditions of learning. It is postulated that 
learning will be enhanced with a proper mix of 
these variables. The AT1 approach will enable 
media researchers to identify patterns for 
matching media with different ways of present- 
ing the same content to different groups of 

students in order to maximise their learning. 
An example of the typical AT1 approach for 
designing media attribute studies may be 
shown as in Table 2. 

The design in the above example will 
facilitate the researcher to answer such ques- 
tions as: 

Do students need assistance in cueing when 
learninng from video lessons? 
If so, what kinds of cueing effects should be 
used? 
Are the types of cueing effects used related 
to the cue attending ability and sex of 
students? 

In their reviews, Kulik (et al, 1979) and 
Clark (1983) have found very few media 
attributes studies with encouraging positive 
findings. For the majority of the studies, the 
findings reported are non-generalisable, incon- 
sistent and uninterpretable. Studies with find- 
ings like the following examples may be 
regarded as positive and fruitful: 

A medium with cueing effects (such as 
zooming, highlighting, etc.) will enhance 
learning in students with low cue attending 
ability (Solomon, 1974). 
A medium with attributes that will permit 
repetition and student participation (such as 
responding or recalling of information) will 
facilitate learning (Allen, et al, 1970). 
The precise way in which a medium is used 
will determine its effectiveness. For exam- 
ple, using a video lesson with intermittent 

TABLE 2 

Video Lessons 

F = Female 

X = Mean Score 



pauses and brief summaries is more effec- 
tive than using it with a general summary 
after viewing (Chu and Schramm, 1967). 

Findings from studies which indicate that a 
medium with attributes for displaying special 
effects will motivate students to learn better 
than one without such effects are non-general- . 

isable. This is because other studies have found 
that special visual effects distract rather than 
motivate learning. Similarly, findings which 
suggest that students learn better from media 
that can show colours or motion are also not 
generalisable because learning can occur in 
many other situations where the attribute of 
colours or motion is not involved. Many re- 
searchers have obtained inconsistent and un- 
interpretable findings in their studies. When 
complicated AT1 research designs are 
employed, many unexpected patterns of results 
are possible because various treatment vari- 
ables are interacting with several intervening 
variables on a two-way, three-way or even on a 
four-way basis. For example, in a hypothetical 
study comparing the effectiveness of video 
lessons using cartoon and animation with 
similar video lessons showing actual objects and 
motion to teach rriultiplication at the third 
grade level, the possible pattern of results, if it 
occurs as shown in Table 3, would difficult.to 
interpret: 

ficant results obtained must necessarily be 
meaningful. The extent to which the findings in 
a study can be meaningfully interpreted de- 
pends on the kinds of media attributes and 
student characteristics identified for investi- 
gation. 

There is some evidence, particularly from 
those studies with positive findings that media 
attributes can facilitate learning by influencing 
the way information is perceived and processed 
by the learner. Zooming and close-up shorts, 
for example, force the learner to attend to 
details. Visual effects that unfold or unwrap a 
three-dimensional image into its two- - 
dimensional form help the learner to mentally 
transform the shape of solid objects onto flat 
surfaces, and the animation of shapes and 
forms facilitates his recognition of patterns and 
configurations. Such findings support the argu- 
ment that media attributes ' exert a positive 
effect on certain cognitive skills. They have 
important implications for teachers who are 
faced with a wide range of media used today. 

Teachers have to select the "best" or "most 
appropriate" medium to serve their specific 
instructional purpose. They need criteria and 
guidelines to decide which media to use for 
achieving different instructional objectives. 
Like a good orator who shapes his message to fit 
the audience and the topic of his speech, the 

Cartoons and I Boys> Girls 1 Boys < Girls 1 Boys = Girls Animation 

TABLE 3 

Actual Objects 
Boys < Girls 'l Boys = Girls 

l 
and Motion 1 Boys =Girls 

In the above example, it is not possible to 
explain the contributions of the treatment vari- 
ables (i.e. cartoon and animation vs actual 
objects and motion) involved. Neither can the 
relationship between the treatment variables 
and the intervening variables of sex and numer- 
ical ability be established. Although the AT1 
approach allows for the investigation of inter- 
action between media attributes and student 
characteristics, it cannot ensure that the signi- 

Average Numerical 1 High Numerical 
Ability Ability , 

Video Lesson 
1 Using 

effective teacher has to match the medium to his 
instructional tasks. However, practical criteria 
for media selection have yet to be established. It 
is hoped that research on media attributes can 
help teachers tackle this problem. But whether 
the kinds of studies undertaken can make an 
important contribution in this direction is 
doubtful. 

Low Numerical 
Ability 
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Objections to Media Attributes Research teaching) that is important. Hence, it is 

Many media attributes are not specific to any 
particular medium. The showing of colours, 
close-ups, texts, and graphic illustrations, for 
example, is not unique to the film or video 
medium only. Even the 35mm photographic 
colour slides have these attributes. More sop- 
histicated attributes of motion and special 
visual effects can be incorporated in IF, IT  and 
CA1 lessons. Media attributes are not char- 
acteristics, and qualities that exist in one 
medium may be found in another. It is of no 
importance to compare media attributes as 
there is no correspondence between media and 
attributes. Since many media can present a 
given attribute, variables such as motion, 
colour, close-up, etc. are not media attributes 
any more than the texts and diagrams are attri- 
butes specific only to the textbook medium. 
Thus, it is misleading to refer to visual cueing 
effects created by zooming, flashing and high- 
lighting as film attributes just because they 
appear in the film medium. A film lesson need 
not contain zooming if there is no need for 
zooming. Just like the texts and diagrams in a 
textbook, visual effect elements in a film or a 
television lesson allow us to create sufficient 
conditions to teach certain concepts and cogni- 
tive skills. They are not the essential variables 
that are particular to the learning of those con- 
cepts and cognitive skills. 

So far, research on media attributes is unable 
to identify a visual effect element that bears an 
inherent general advantage in most learning 
situations. Neither motion (as against still 
visuals) nor colour (as against black-and-white) 

l nor any other visual effect element has pro- 
duced a significant overall positi;e effect on 

i learning. The relative value of a visual effect 
element depends on the specific learning task 
involved. Thus, the use of motion appears to be 
effective only when the content or activity to be 
learnt entails motion (e.g., dancing, drama, 
sports and games, etc.). Many media with a 
similar variety of visual effect elements can be 
used to achieve the same learning objective. 
The visual effect element chosen for experi- 
mental treatment in a study does not have the 
most direct influence on learning. It is what the 
teacher or the media designer does (i.e. the 

unlikely that researchers will find learning dif- 
ferences that can be unambiguously attributed 
to any visual effect elemct of a medium. 

Research on media attributes also has many 
problems that plague media comparison 
studies. The researchers have not asked the 
right questions when they focus attention on the 
so-called media attributes and mistakenly 
regard the learning acquired by students from 
the teaching conveyed through the media as 
learning benefits from the media. Further- 
more, in using the AT1 research design, it is 
extremely difficult to control the various non- 
media variables involved. In an experiment 
examining the effects of media attributes, only 
the attributes compared should be different. All 
the other aspects of the treatment including the 
non-media variables (subject-matter, instruc- 
tional strategy, learning activities, etc.) must be 
identical. 

Because so many media and non-media vari- 
ables are involved, it is near to impossible to 
find interaction with the AT1 approach in 
which a set of media attributes will consistently 
work for a well-defined group of learners. It is 
therefore not surprising that there is a prolifera- 
tion of studies with inconsistent and uninter- 
pretable findings. According to Clark (1 983)), 
studies on media attributes have not been able 
to demonstrate the validity and utility of media- 
content-student match. He has found no 
research evidence from his meta-analysis 
review to support the view that media attributes 
are a causal factor in student learning. As such, 
it may not be fruitful for researchers to go on 
exploring the effects of media attributes on 
learning. 

Concluding Remarks 

After more than half a century of effort, 
research directed at finding a link between 
media and learning has not paid off. Studies on 
media comparison and media attributes involv- 
ing the use of IR, IF, IT, PI, MM1 and CA1 
have not produced any conclusive evidence that 
media can teach. In using the tools of experi- 
mental psychology to conduct their research, 
media advocates have put all their energies to 
ensure that their procedures and rules are 
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correct. Their approach is "right", but the 
research questions they have hoped to answer 
are incorrect because they forget the real func- 
tion of media. 

Media are mere mechanical or electronic 
delivery devices and as such neither the devices 
nor their visual or sound effect elements can 
teach. Learning is the result of how students 
respond to the subject-matter and the instruc- 
tional methods of the teacher conveyed through 
the media. In education, media have many 
useful functions as vehicles for delivering 
instructions. They can amplify sound, enlarge 
or reduce visual illustrations, repeat the 
information presented by a teacher in exactly 
the same manner, show the movement of an 
extremely fast action in slow motion or hasten 
the speed of an extremely slow process, and 
produce many special visual effects. But they 
cannot cause learning to happen. 

As past and current efforts in research on 
educational media have not yielded beneficial 
results, there is a need for change. Future - 

research should focus on studies with media 
rather than on media. Since the improvement of - 
learning in student is the main concern, re- 
searchers should focus attention on the kinds of 
instructional contents and activities that could 
be efficiently conveyed through the media; for 
instance, a study comparing the effects of step- 
size of text organisation via PI, I T  or CA1 is re- 
search with media and not on media. It is the 
step-size of text organisation which is the focus 
of research and not PI or I T  or CAI. There are 
many aspects of teaching and learning which 
can be researched on with media. In conduct- 
ing research in areas such as information 
sequencing, explaining, questioning, note- 
taking responses of students, k d  s& forth, 
media have to be used as a delivery device to 
control the many factors that are likely to vary 
in a teaching-learning situation. 

What has been discussed in this paper sum- 
marises a somewhat uncomfortable position 
concerning research on educational media. 
This does not mean that media are useless for 
instructional purposes. The traditional chalk- 
board, textbook and overhead projector have, 
despite their obvious limitations, successfully 
augmented the instructional efforts of teachers. 
Likewise, the newer electronic media, espe- 

cially video and the computer, will, if properly 
utilised, continue to help teachers improve their 
instructional efforts. The Open University in 
the United Kingdom and many other univer- 
sities elsewhere are utilising the various media 
efficiently to deliver instruction to off-campus 
students. The key to instructional improve- 
ment by media is through their augmentation 
of the teacher's efforts. It is what the teacher 
feeds into a medium and the manner he pre- 
sents it through the medium that teaches. The 
medium only delivers the instruction as 
intended - no more and no less. I 
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ABSTRACT 

The present study examined the relation- achievement, efficient time-management, 
ships between aspects of individual modern- future-planning and autonomous decision- 
ity among Chinese adolescents in Singapore making. While there is strong interdepen- 
aged fifteen years (N = 250, M = 122, dence among achievement motivation, 
F = 128). The Aspects chosen are those seen future-planning and time-management of 
by Inkeles (1969), changes that occur in a both genders, autonomy emerges as a 
country's modernization as being required separate dimension. 
in order to cope with the various need for 

Introduction 

This study is concerned with the inter-relation- 
ships between four attitudes held by male and 
female adolescents in Singapore. These atti- 
tudes have to do with achievement motivation, 
time management, future planning and auto- 
nomy: four attitudes which Inkeles (1969) sees 
as needed in order to cope with the physical, 
social, economic and political changes that 
occur in the course of an area's modernization. 
Inkeles sees the need for autonomous decision 
making, achievement motivation, effective 
time management and skilful future planning 
as being complementary components of what 
he terms individual modernity. 

Strong evidence has been found in several 
developing countries (Argentina, India, Chile, 
Nigeria, Pakistan, Israel) for this model of in- 
dividual modernity (Inkles & Smith, 1974) 
among adults, although several researchers 

(Dawson, Law, Leung & Whitney, 1971; 
Inkeles, 1977; Jones, 1977; Portes, 1973) have 
shown that this concept is' not necessarily uni- 
dimensional. This is not surprising as modern- 
ity in Western countries may not be identical 
with tha't in developing countries that are 
undergoing social and economic changes. The 
first is, in the broadest scnse, the organic 
product of structural differentiation and 
growth, while the second is, to a large extent, 
the result of cultural diffusion (Horowitz, 
1970). In developing countries, modernity does 
not necessarily weaken or undermine tradition 
(Gusfield, 1967) nor does tradition necessarily 
impede individual modernity (Bellah, 1965; 
Bendix, 1967; Gusfield, 1967) or technological 
change. Certain forms of tradition have, in 
fact, given powerful historical support to rapid 
development, with Japan providing the most 
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relevant example (Apter, 1976; Bellah, 1965; 
Bendix, 1967). 

Singapore, a society espousing modernity 
and yet inculcating traditional values especially 
in relation to the home, is thus an interesting 
society in which to investigate the inter-rela- 
tionship between these four aspects of modern- 
ity in adolescents. Previous studies on modern- 
ity (e.g. Inkeles & Smith, 1974) have focussed 
on adults rather than on young people in transi- 
tion to adulthood. Western developmental psy- 
chology literature documents certain value dif- 
ferences amongst adolescents and their parents 
and suggests that socialization via the media 
and schooling, is changing the impact of the 
family on value formation (Lerner & Spanier, 
1980; Feather, 1980; Dweck & Elliott, 1983). Is 
it possible that in a culture such as Singapore, 
where Western media transmit Western life- 
styles and values, the influence of the family in 
attitude formation is lessening? 

The study reported here is part of a larger 
study on the differential effects of home and 
school on attitudes towards modernity in adole- 
scents in Singapore (Chang, 1984). This study 
investigates the inter-relationship between the 
four attitudes towards achievement motiva- 
tion, time management, future planning and 
autonomy among Chinese adolescents in 
Singapore. 

Method 
Sample 

The sample consisted of 250 Grade 10 Chinese 
students (122 males and 128 females) drawn 
from six schools in Singapore. Their average 
age was 15 years. Schools were selected from 
the three types of schools, Premier, Mission 
and Government, in Singapore. The Premier 
schools are geared towards academic achieve- 
ment, and select students, on this basis, at the 
completion of primary schooling. Mission and 
Government schools are more comprehensive, 
catering for a wider range of students. Only 
Chinese students were used, as Chinese com- 
prise over 76 '76 of the Singapore's population. 

Attitude Scales 

Where possible standard scales were used; b i t  

because the majority of the previous studies in 
this area had been concerned with adults, scale 
had to be constructed for time management 
and future planning. These scales were con- 
structed from larger pools of items which were 
pilotted on a separate sample of adolescents. 
Final scales were constructed after factor and 
item analyses, and the use of judges to assess 
construct validity of items. 

Achievement Motivation 

Murray (1938; pp 157-226) sees achievement 
motivation as the need to master, manipulate 
or organize ideas; to do this as rapidly and as 
independently as possible; to overcome 
obstacles and to attain a high standard. To 
measure this trait, the Aberdeen Academic 
Motivation questionnaire (Entwistle, 1968) 
was employed. It comprises 21 items such as: 
"I would be unhappy if I were given lower 
marks than usual in a test7', and "It is impor- 
tant to me to do well at school". A test-retest 
reliability coefficient of 0.81 was achieved. 

Time Management 

Attitudes towards time management were 
taken to include management of time by self 
and others, profitable use of time, attitude 
towards time and use of free time (Mehta, 
Sundberg, Kohila & Tyler, 1972; Szalai, 1972; 
Poole & Chang, 1983). A total of 28 items were 
in the final scale (a  = .60), e.g. "I believe that 
'time is money7 ,', "I like to plan my work 
ahead of time", and "Clock watchers are a nui- 
sance, '. This scale was developed by the author 
(Chang, 1984) after ~ilotting a larger pool 
of items and analysing these through factor 
and item analysis. 

Future Planning 

Future planning was taken to encompass 
educational and vocational aspirations, life 
plan, delay of gratification and awareness of 
future- planning (Berger, Berger & Kellner, 
1973). The final scale comprised 18 items 
selected from a larger pool of items which had 
been pilotted on a separate sample of adole- 
scents (a  = .72). Sample items included: "I 
have a general life plan in mind (education, 
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career, marriage, etc.)"; "I must do well in my 
examinations so that I can receive a place in the 
Junior college of my choice". 

Autonomy 

Autonomy was taken as the need to be indepen- 
dent and free to act, (Inkeles, 1969), to be in- 
dependent from others' opinions (e.g. parents, 
church leaders), and to have freedom from 
restraint (Murray, 1938). The final scale com- 
prised 22 items, 14 of which were taken from 
Tyler's Life Possibilities Questionnaire (Tyler, 
1978) and the California Psychological Inven- 
tory (Kurtines, 1978). Sample items were: "I 
do not like to be told by others what to do and 
what not to do", "I value my freedom above all 
else". 

The study found that high scores on the four 
scales implied a high level of achievement 
motivation efficiency in time-management, an 
orientation towards the future and a desire for 
independence. 

Procedure 

The first author administered the question- 
naires. In each school the subjects were tested 
in groups with adequate time given for the com- 
pletion of the questionnaires. 

Results 

Because the sampling was not random a 
3 X 2 MANOVA was carried out initially to 

examine school and gender differences for the 
four variables. Only gender differences were 
significant, (Table 1) so the data were pooled 
across school type and correlations calculated 
separately for males and females (Table 2). 
From Table 1 it can be seen that females are 
more academically motivated (p < .OO 1) and 
efficient in time-management than the males 
(p < .001). Males also appear to be less future- 
oriented and have less desire for autonomy than 
the females, but the differences in their means 
are not significant. Despite these differences in 
means, however, the patterns of correlations 
(Table 2) between the variables are similar for 
males and females. 

For both genders attitudes towards achieve- 
ment motivation, future planning and time- 
management correlate significantly and posi- 
tively with each other showing strong inter- 
dependence of these attitudes. O n  the other 
hand, attitude towards autonomy has no signi- 
ficant relationships with any of the other three 
variables in the case of females, and only with 
time management for males. The correlational 
data thus suggest that the four aspects of 
modernity fall into two groups; one comprising 
achievement motivation, time-management 
and future planning, and the sec.ond, 
autonomy. 

To investigate this further a confirmatory 
factor analysis using COSAN (Fraser, 1982), 
was carried out for males and females sepa- 
rately (Table 3) specifying the existance of only 

TABLE 1: COMPARISON OF MEANS AND STANDARD 
DEVIATIONS OF VARIABLES BY GENDER 

Motivation 

Time- 
Management 

Future- 
Planning 

( Autonomy 
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' Male Female Univariate 
( N = 1 2 2 )  ( M = 1 2 8 )  Results 

df = 1,248 

F 

19.12 

17.80 

3.31 

.72 

S.D. 

8.41 

6.42 

5.00 

6.28 

P 

.OO 

.OO 

.07 

.40 

Mean 

91.59 

101.13 

43.84 

77.06 

Mean 

86.81 

97.17 

42.52 

76.33 

S.D. 

8.88 

8.48 

6.06 

7.41 



TABLE 2: CORRELATIONS BETWEEN THE FOUR ATTITUDES 

Achievement 
Motivation 

Time-management 
Future-planning 
Autonomy 

Achievement Time Future 

* Significant at p = .O1 

The correlation above the diagonal are for females and those below the diagonal are 
for males. 

TABLE 3: FACTOR LOADINGS FOR CONFIRMATORY FACTOR 
ANALYSIS 

1 Males I Females 
l 

Loading Standard Loading Standard 1 I E r r o r ,  Error 1 
Achievement motivation 
Time management 
Future planning 
Autonomy 

XZ 
df 

one trait. While for both males and females, first three attitudes from autonomy is more 
the one factor model is sufficient (Males: distinct in females than males. 
X2 = 3.32, df = 2; p = .19; Females: 
X2 = 1.92; df = 2, p = .38), the factor load- Discussion 
ings for autonomy are small (males: .254; 
females: - .156) in relation to the other load- 
i n g ~  and their standard errors. 

A second analysis was carried out, with the 
factor loading of autonomy set to zero and its 
uniqueness set to one. The loadings for the 
other variables remained the same (to one 
decimal place) but the overall X2 values 
increased to 9.143 for males (df = 4, p = .06) 
and 3.79 for females (df = 4, p = .40). The 
changes in the X2 values were not significant 
(males: X2 = 5.82, df = 2, p >  .05; females: 
X2 = 1.87, df = 2, p >  .05). Hence, although 
the solution with all variables loading on a 
single factor fits the data, so does the model 

The results of the present study suggest that 
modernity is not a unidimensional concept. 
Although Inkeles (1 969) saw high achievement 
motivation, efficient time-management, auto- 
nomous decision-making and far-sighted 
future-planning as complementary com- 
ponents of individual modernity, supported by 
cross-cultural research (e.g. Inkeles & Smith 
(1974) conducted in Argentina, Chile, India, 
Israel, Nigeria and Pakistan), the results from 
the present study suggest no such unidimen- 
sionality among adolescents in Singapore with 
desire for autonomy separated from the other 
three traits. 

with achievement motivation, time manage- One explanation for the difference between 
ment and future planning loading on one factor these results and those of Inkeles & Smith 
and autonomy being a unique factor. The (1974) may lie in the fact that their study 
indications are also that the separation of the involved adults whereas this study involved 
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adolescents. It may be that adolescents and 
adults perceive autonomy in different ways. In 
adults autonomy or independent action may be 
seen in the light of decision making in occupa- 
tions (McClelland, 1961 ; Meichenbaum, 
19 7 7), whereas in adolescents, independence 
connates freedom and acting according to one's 
wishes. Hence, while in adults the need for 
autonomy may be seen as congruent with 
achievement motivation, time management. 
and future orientation, in adolescents this may 
not be so. 

In a society such as Singapore deference to 
the wisdom and experience of seniors is 
strongly advocated, (Wilson, 1978; Wu, 1980) 
and political argument, debate and opposition 
are seen as destabilizing and detracting from 
the more pressing issues of economic growth 
(Chan, 1976). In the view of Singapore's 
Second Deputy Prime Minister, "If Third 
World societies are not to relapse into anarchy 
as modernization gathers pace, more and 
not less authority and discipline are neces- 
sary" (Rajaratnam, 197 7). With this back- 
ground it is likely that adolescents see achieve- 
ment motivation, time management and future 
planning as congruent with modernization and 
economic growth, but independence as a dif- 
ferent concept. Independence or autonomy is 
seen as individual freedom, rather than auto- 
nomous decision making in an occupational 
setting. 

 he results suggest that the notion of indivi- 
dual modernity and the associated traits is in 
need of-re-examination. One obvious question 
relates to the measures used, and whether a 
trait such as autonomy has the same meaning 
throughout the lifespan of an individual. A 
record question relates to whether the other 
three behaviours are always cohesive. Would 
the same results be obtained with a replication 
of the study with another Asian sample taken 
from Japan, Korea or Hong Kong where the 
extent of industrialization and modernization is 
comparable to Singapore? Would, perhaps, 
time-management be isolated out in other 
Asian and  African countries where tirne- 
keeping is more elastic? Are the four traits of 
modernity really cohesive and interdependent 
in Western developed countries where indivi- 
dualism and autonomy arc highly valued? A 

further examination of individual modernity 
and its associated characteristics seems essential 
in relation to the cultural background, values 
and needs of particular modernizing societies. 
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Some Research Applications in Identifying and 
Measuring Skills in Language 

Don Spearritt 

Over a period of some thirty years, the writer 
has been engaged in research studies designed 
to identify and measure skills in English. All of 
these studies were oriented towards the testing 
of language rather than the teaching of lan- 
guage. In most cases, the studies were con- 
cerned with the identification and measure- 
ment of language skills among native speakers 
of English, but one large-scale study was con- 
cerned with the measurement of English skills 
among Indo-Chinese refugee students arriving 
in Australia with little or no knowledge of 
English. 

This paper outlines some of the more 
common research approaches taken in the 
idenfication and nieasurement of language 
skills and some of the problems which have to 
be faced in such endeavours. Each study will be 
reviewed in terms of the major question it set 
out to answer. 

Is Listening Comprehension an Empirically 
Identif2able Skill? 

Logically, the task involved in understanding 
verbal material presented in spoken form 
(listening comprehension) would seem to be 
quite different from that involved in under- 
standing the same material presented in written 
or printed form (reading comprehension). But 
do students differ in their extent of comprehen- 
sion when material is presented in spoken as 
against written form? At the practical level of 
assessing the achievement of Primary 6 
children in English, is there any point in mea- 
suring their listening comprehension if mea- 
sures of reading comprehension and intel- 
ligence are already included in a battery of 
tests? In such a battery, duplication of the skills 
being measured would be an unnecessary waste - 

of time and money. 

This question was one of immediate re- 
levance to the Australian Council for Educa- 
tional Research (ACER) in the 19507s, as it was 
engaged in developing a battery of achievement 
test for use in primary schools for one of the 
State Education Departments in Australia. 
What skills in English should be included in 
this battery? Tests of listening comprehension 
for primary school, high school and college 
students had begun to appear in the U.S.A. 
The most well-known were the Brown-Carlsen 
Listening Comprehension Test (Brown and 
Carlsen, 1953) and the Listening Tests in the 
Sequential Tests of Educational Progress - 
STEP - (Educational Testing Service, 1956). 
O n  looking closely at the listening comprehen- 
sion tests of the 1950's, the writer was struck by 
their similarity to tests of reading comprehen- 
sion and tests of intelligence or reasoning. 
Correlations between listening comprehension 
and reading comprehension tests were of the 
order of 0.5 to 0.6 at the primary school level, 
and 0.6 to 0.7 at the high school level. Correla- - 
tions between listening comprehension and 
intelligence tests mostly varied between 0.4 and 
0.8, but were considerably higher for verbal 
than for non-verbal measures of intelligence. 
Summing up all of the relevant research, the 
writer found no clear evidence that listening 
comprehension tests were measuring any dis- 
tinctive skill. 

The writer therefore formulated the hypo- 
thesis that "the variance of listening compre- 
hension tests can be accounted for by 
reasoning, verbal comprehension, attention 
and memory factors, and no separate listening 
factor need be postulated". Some three years 
later, support for this view appeared in a review 
by E.F. Lindquist (1959) in the Mental Memure- 
ments Earbook (Buros, 1959), which stated that 

An earlier version ol'this tcxt waa pzrscnted as a talk to IE Staff on 3 Feb 1988, undcr the tlllc of "ldenolving and Mcaruring Skills 
in Language. Some Research Problems and Issues". 
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no satisfactory evidence had been produced to 
show that either the Brown-Carlsen Listening 
Comprehension Test or the STEP Listening 
Comprehension tests measure anything not 
already measured by a silent reading test. 

How does one determine whether listening 
comprehension tests measure a distinctive 
factor or skill? The appropriate technique to 
use is factor analysis. As a result of many factor 
analytic studies, kits of tests are available to 
measure well-established factors. Using such 
kits to measure factors of inductive reasoning, 
deductive reasoning and verbal compre- 
hension, because of their immediate relevance 
to the study, and factors such as attention, rote 
memory, meaningful memory and span 
memory because of their likely relevance to 
listening comprehension, the writer adapted 
or constructed 25 tests for use with Grade 
6 students. In addition, some nine listening 
comprehension tests were developed. As the 
need for such a construct was being questioned, 
it was necessary to cast the net wide. Tests were 
adapted to provide listening comprehension 
parallels to reading comprehension tests. In 
addition, a number of special tests were de- 
veloped. One tested listening comprehension in 
a short talk of the kind used for school broadcast 
talks to students. Another measured listening 
comprehension in a session of poorly-organised 
spontaneous speech, where a group of four 
schoolgirls were discussing where their club 
would go for its annual picnic. Two other short 
talks were developed, one designed to appeal to 
boys but not to girls, and the other to girls but 
not to boys. 

This battery was administered in 1958 to 
over 400 Grade 6 students in ten schools in 
Melbourne over a period of three months, com- 
plete results being available for l61 boys and 
139 girls. Factor analyses of the correlation co- 
efficients among the tests were carried out by 
the principal factor method, followed by 
graphical rotations (still customary in those 
days) and analytic rotation by the biquartimin 
method. Nine factors were identified for the 
boys and ten factors for the girls (Spearritt, 
1962). 

The major outcome of this study was the 

complete rejection of the major hypothesis. In 
the writer's graphical rotation of the factors, the 
listening comprehension tests clearly formed a 
distinct grouping, and this was supported by 
the computer-based analytic rotations. Listen- 
ing comprenhension was a factor in its own 
right, and was measuring something not 
already measured by reading comprehension 
and intelligence tests. 

Listening comprehension tests became a 
regular component of test batteries in Australia 
while in the U.S.A. they proliferated. They 
were taken up and further developed in Britain 
in the mid-1960's by Andrew Wilkinson, whose 
work is described in a highly readable publica- 
tion, The Quality oJ Listening (Wilkinson et al, 
1974). 

Do Tests Designed to Measure Different Aspects of 
Reading Really Measure DEfferent Aspects? 

This question has been the subject of a long- 
standing controversy. In reporting results from 
his Harvard doctoral thesis, Davis (1944) con- 
cluded that there were nine distinguishable 
skills in reading. His correlations were re- 
analyzed by Thurstone, the major American 
figure in factor analysis, who found that the 
correlations could be adequately explained in 
terms of one common factor (Thurstone, 
1946), presumably representing differences in a 
general reading ability. Taking up the topic 
again, Davis (1968) carried out an extra- 
ordinarily comprehensive and well-designed 
study on 988 Grade 12 students in 
Philadelphia, with a battery comprising two 
parallel sets of 12 items selected to represent 
each of the eight skills listed below: 
(1) Recalling word meanings 
(2) Drawing inferences about the meaning of a 

word from context 
(3) Finding answers to questions answered ex- 

plicitly or in paraphrase 
(4) Weaving together ideas in the context 
(5) Drawing inferences from the content 
(6) Recognizing a writer's purpose, attitude, 

tone and mood 
(7) Identifying a writer's techniques 
(8) Following the structure of a passage. 
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Employing the technique of uniqueness 
analysis, which refers to unique non-error 
variance not attributable to the other reading 
skills, Davis identified five of the skills (Skills 1, 
3, 5, 6, 8) as experimentally distinguishable. 
When he analyzed his correlation by the 
principal components method, followed by 
varimax rotation, Davis (1971) found skills [ l ,  
2, (3, 4), 51 to be experimentally distinguish- 
able. Davis' latest set of correlations were 
reanalysed by Robert L. Thorndike and pre- 
sented at the American Psychological Associa- 
tion meeting in 197 1. Thorndike concluded 
that recalling word meanings (word know- 
ledge) was distinguishable from the other 
reading skills, but none of the other skills was 
separately distinguishable (Thorndike, 197 1). 
It seemed somewhat disconcerting to the writer 
that the same data set could lead to such very 
different results and conclusions depending on 
the method of analysis, and could generate 
further uncertainty about the differentiability 
of reading skills. Since neither Davis nor 
Thorndike had fully exploited the factor 
analytic of the set of data, the writer 
undertook yet another reanalysis. 

Making use of Joreskog's new confirmatory 
factor analysis methods based on maximum 
likelihood procedures (Joreskog, 1969), the 

1 writer tested the goodness of fit of vaiious hypo- 
thesized factor structures (Spearritt, 1972). A , four-factor structure was sufficient to yield an 

I acceptable fit to the data indicating that skills 1, 
5, 6 and 8 could be empirically identified as dis- 
tinguishable skills. On the other hand, the 
correlations among skills 5, 6 and 8 were extra- 
ordinarily high, of the order of .90. The writer 
concluded that, although certain comprehen- 
sion skills can be differentiated, current types of 
reading comprehension tests, as distinct from 
word knowledge tests, largely measured one 
basic ability, which may well correspond to the 
label of "reasoning in reading". In other 
words, apart from word knowledge (recalling 
word meanings), the skills were so highly 
related that they were not really measuring dif- 
ferent aspects of reading. 

1 What underrlying skills are rneasured tests d 
i reading comprehension? 

This question was raised by Carroll in some 
of his writings (1969, 1972). He claimed that 
reading comprehension tests measured in- 
ference drawing abilities rather than "simple 
comprehension" or "pure" comprehension of 
language. He suggested that separate measures 
of "comprehension" and "inference" were re- 
quired in reading tests, and called for research 
to determine whether it is possible to develop 
tests of comprehension which do not call upon 

c processes of inference, deduction and 
problem-solving" (Carroll, 1972). 

To explore these questions, the writer put 
together a battery of forty-two tests consisting 
of the following measures: 
Measures of: 
Phonological-orthographic competence (4) 
Gramnzatical functions (4) 
Syntactical structure (7) 
%tabularly knowledge (3) 
Reading comprehension (1 3) . 
Reasoning (7) l 

Speed of processing (4) i 

The battery was administered in 1973 in six 
schools in the middle and lower class areas of 
Sydney, complete results being obtained for 
624 Grade 6 students. It was hypothesized that 
performance on these tests would be explained 
by eight underlying factors: 
(1) Phonological-orthographic competence 
(2) Knowledge of grammatical functions 
(3) Punctuation 
(4) Syntactic comprehension 
(5) Vocabularly knowledge 
(6) Reasoning 
(7) Reading speed, and 
(8) Perceptual speed. 

Five of these hypothesized factors [numbers 
3, 5, 6, (7, 8,)] were identified empirically, but 
three were not [numbers 1, 2, 41 (Spearritt, 
1977). Tests of syntactical structure were 
absorbed into a more extensive factor con- 
cerned with the wider semantic context of the 
material. An additional factor, which had not 
been hypothesized, was defined mainly by 
simple comprehension tests of this type: 

COMPREHENSION O F  QUESTIONS: 
Choose the best answer. "When did John go 
home?' ' 
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A. By bus 
B. Yes, he went home 
C.  To do his home work 
D. At three o'clock. 

FOLLOWING PRINTED INSTRUC- 
TIONS: "Write your name with your last 
name first and then your other names". 

As it required the comprehension of single 
sentences and not passages, it was labelled a 
sentence comprehension factor. 

This study highlighted the importance of the 
age and grade level of students at which the 
components of a skill were investigated. Phon- 
ological-orthographic competence may well be 
a separately identifiable component of reading 
comprehension at Primary Grade 2, but not at 
Primary Grade 6 when this type of competence 
would be well-established among most 
students. By the time reading comprehension 
has become an integrated skill, it may well be 
impossible to separate out experimentally the 
individual components in the process of 
reading. 

The data from this study allowed a further 
question to be investigated. 

Do DtfJerent . Types o f  Reading Comprehension Tesi 
Measure DzfJerent Skills? 

Are different skills being measured by different 
types of reading comprehension test, e.g. 
multiple-choice vs cloze vs chunked tests of 
reading comprehension and tests of literal 
meaning vs tests of inferential meaning? 

The study showed that there were four dis- 
tinguishable groups of reading comprehension 
tests in terms of their factor patterns. 
(1) Tests requiring the understanding of 

simple instructions e.g. Following Instruc- 
tions 

(2) Tests requiring the understanding of 
simple one-sentence questions or state- 
ments 

(3) Tests requiring the understanding of 
material presented in passages e.g. 
multiple-choice tests, doze tests, tests of 
literal and inferential meaning 

(4) Speeded tests requiring the understanding 
of material presented in passages 

All of the passage-type tests involve know- 
ledge of word meanings and appreciation of the 
semantic context. It is worth noting that there 
was no empirical evidence to support the 
common assumption that literal reading com- 
prehension tests and inferential reading com- 
prehension tests measure different aspects of 
reading. Nor was there any empirical dif- 
ferentiation of cloze and multiple-choice tests of 
reading comprehension. 

Is it Possible to Measure Comprehension Without 
Inference? 

The same study showed that it is possible to 
assess comprehension without at the same time 
assessing a person's inferential abilities. Com- 
prehension of Sentence Structures and simple 
tests of Following Instructions are suitable mea- 
sures. The types of question asked in these tests 
are set out below. 

COMPREHENSION O F  SENTENCE 
STRUCTURES 

Answer the question following the sentence: 
The cattle were taken to the water to drink. 
Question: Why were the cows taken to the 

water? 
Answer: 
FOLLOWING INSTRUCTIONS 
Write the name of your school and then your 

class. 
In an address entitled "Factors of Verbal 

Achievement", given at the ETS Invitational 
Conference on Testing Problems in 1960, 
Carroll (1961) had remarked that 

L L It is strange, but true, that even now we can 
cite no thoroughgoing, all-inclusive factor 
analytic study of all the ordinary English lan- 
guage skills; therefore we have had to piece 
together our knowledge from a variety of 
studies. It is now pretty certain, however, that 
there are separate "factors" for the traditional 
language modes, that is, reading, writing, 
speaking and listening." 

Taking up this wider frame of reference in 
the late 19607s, the writer developed a battery 
of tests for Grade 6 children, including mea- 
sures of reading, writing, speaking and listen- 
ing, as well as a host of other skills in 
English. Some of these, such as spelling, gram- 
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matical knowledge and punctuation were 
taught in the primary school; others such as 
word fluency and ideational fluency were not. 
The purpose of the study was to determine 
whether the four communication skills could be 
distinguished as separate factors and how the 
other skills were related to these factors. The 
ideas behind this study were incorporated into a 
longitudinal study of the developing relation- 
ships among the four commdnication skills as 
students proceed from Grade 3 to Grade 6 in 
the primary school. 

In this longitudinal study, the general line of 
argument took the following form. Since 
children begin to acquire listening and speak- 
ing skills before schooling commences, and 
reading and writing skills mostly after the com- 
mencement of schooling, relationships among 
the skills might be expected to be relatively 
weak in the early years of primary schooling. 
As they become more proficient in decoding 
and interpreting printed word symbols, their 
level of performance in the four communication 
skills might be expected to become more 
uniform, reflecting their general facility in 
handling language. 

Of approximately 1100 children tested in 
Primary Grade 3 in 17 Sydney schools in 197 1, 
complete or almost complete results on all 110 
tests, 12 written compositions and eight tape re- 
cordings of talks over the succeeding four years 
were available for 314 students, drawn from 
government schools in middle and lower class 
areas of Sydney and from independent schools. 

The results presented here are based on the 
measures of the communication skills only 
(Spearritt, 1980). Reading comprehension was 
measured by a Cloze reading test and by two 
scores obtained from the New South Wales 
Basic Skills Reading Test - one score for 
Reading for Literal Meaning and one score for 
Reading for Implied Meaning. Listening com- 
prehension was measured by two scores derived 
from the New South Wales Basic Skills Listen- 
ing Test - one score for Receptive Listening 
and one score for Reflective Listening. Given 
the purpose of the study, a broad indication of a 
child's skill in writing was required. Three 
types of compositions, namely descriptive, dis- 
cussion (argument) and imaginative-narrative, 

reflecting common classifications of types of 
writing at the time the study was commenced, 
were employed. The selection of a measure of 
speaking ability proved to be somewhat prob- 
lematical, but it was decided that a child's 
ability to speak effectively and coherently could 
be more directly tapped by a short impromptu 
talk for two minutes for preparation than by a 
prepared talk. The preamble to the discussion 
talk for Primary Grade 4 students indicates the 
type of topic: 

"Some people say that summer is the best 
time of the year, but others think winter is 
the best time. We would like you to tell us 
on the tape recorder what you think about 
the summer and winter seasons. If you 
like one season better than the other, say 
why you do." 
The short titles of the topics for the written 

compositions and the talks are shown in Table 
1. Compositions and talks were rated on a 
9-point scale independently by two markers. 

Factor analyses of the tests of the com- 
munication skills grouped them as in Table 2. 

Writing skills and speaking skills were identi- 
fied as separate factors. Reading and listening 
skills were identified as separate skills for the 
girls up to Grade 5, but merged at Grade 6. For 
the boys, the merging of these skills took place 
earlier. The figures for the Cloze reading tests 
are of particular interest, as they suggest that in 
some cases, cloze measurement of reading 
comprehension, in contrast to multiple-choice 
measurement, taps written composition skills 
as well as or in place of reading skills. This 
possible area of difference between cloze and 
multiple-choice measurement of reading com- 
prehension became evident only in a factorial 
study which included written composition, and 
would be less likely to emerge in a study of 
reading comprehension tests only. The study 
provides answers to a series of questions. 

Can the four communication skills of reading, 
writing, listening and speaking be empirically 
identified as separate skills, or are they merely 
dzfJerent man$estations of a child's general level 
of language pe$ormunce? 
It seems that writing and speaking can be 

identified as empirically distinguishable skills at 
Primary Grades 3, 4, 5 and 6 for both boys and 
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Grade 
Grade 3 
Grade 4 
Grade 5 
Grade 6 

Grade 
Grade 3 
Grade 4 
Grade 5 
Grade 6 

Type of composition 

Descriptive Discussion Imaginative-Narrative 
Directions home. A day's holiday. I am a doglcat. 

A Sydney bridge. Pictures or beach. Trapped on a cliff. 
At the scene of the fire. Time of going to bed. The missing aeroplane. 

After the storm. A shorter lunch-hour. An exciting weekend. 

Type of Talk 

Descriptive-expository Discussion 
Games Saturdays and Sundays. 
Houses in Australia. Summer or Winter. 
Job preference. Pocket money. 
Australian Saturdays. Longer School Holidays. 

Table 2 FACTORS AND FACTOR COEFFICIENTS DEFINED BY DIRECT OBLIMIN SOLUTIONS 
(DELTA = 0) OF PRINCIPAL FACTOR MATRICES FOR BOYS AND FOR GIRLS. 

(DECIMAL POINTS OMITTED FOR FACTOR COEFFICIENTS) 

All Boys (N = 177) All Girls (N = 137) 
Grade 3 Grade 4 Grade 5 Grade 6 Grade 3 Grade 4 Grade 5 Grade 6 

Year 1971 1972 1973 1974 1971 1972 1973 1974 

Test Factor I (RL) I (R) I (RL) I (RL) I (R) I (RI 1 (R) I (RL) 

Rdg Lit Mng 

Cloze Rdg 

Ref Listng 
Factor I1 (L) I1 (L) I1 (L) 

Rec. Listing 
Ref Listng b7 77 B R 6 6  - 

Factor I1 (W) 111 (W) 11 (W) I1 (W) I11 (W) 111 (W) 111 (W) I1 (W) 
Compos Desc 
Compos Disc 
Compos Imag 84 80  

Cloze Rdg 51 
Rdg Lit Mng 38 
Rdz Imp Mng 39 

Factor I11 (S) IV (S) 111 (S) I11 (S) IV (S) IV (S) IV (S) 111 (S) 

Talk Desc. 
Talk Disc. 

Interpretation of table taking first date column as an example: 

The factor solution for all boys for Grade 3 yielded 3 separate 3 separate though correlated factors. Only 
the tests of Reading for Literal Meaning, Reading for Implied Meaning, Receptive Listen~ng and Re- 
flective Listening had significant coefficients on Factor I ,  which has therefore been labelled RL, measuring 
comprehension in Reading or Listening f o q .  Factor I1 is labclled W for Writing, since the tests with high co- 
efficients which define the factor are the three Composition tests. The coefficients for the three italicized tests 
on this factor are anomalous, but are considerably lower than those for the Composition tests. Only thc two 
talks arc represented by significant coefficients on Factor 111, which is therefore labelled S, representing 
Speaking ability. 
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girls. Reading and listening are distinguishable 
skills from Grade 3 to Grade 5 for girls, and 
from Grade 3 to Grade 4 for boys (using addi- 
tional evidence), but merge into a broader skill 
in the upper grades. There is no empirical sup- 
port in this study for the distinction commonly 
drawn between literacy skills (reading and 
writing) and oracy skills (listening and speak- 
ing). Nor is there support for an expressive skill 
category incorporating both writing and 
speaking. 

To what extent are the. four communication skills 
of reading, writing, listening and speaking, 
related among children in Grade 3 in primary 
school? (Can they be identified as separate 
skills at Grade 3?) 

Table 3 sets out the relationships among the 
factors for Primary Grade 3 students. Strong 
relationships are represented by three crosses, 
moderate relationships by two, and weak rela- - .  
tionships by one. 

In general, reading and listening tend to be 
strongly related at Primary Grade 3, writing 
tends to show a moderate relationship with 
reading and listening, and these three skills are 
generally only weakly related to speaking 
ability. 

How do relationships among the four com- 
munication skills develop as children move 
through the primary school from Grade 3 to 
Grade 62 (Will  they become more closely or less 
closely related?) 
The factor solutions in Table 2 show that the 

four communication skills continue to be dis- 
tinguishable from Grade 3 to Grade 6 ,  except 
for the merging of reading and listening skills 
among boys and at Grade 6 among girls. While 
the factors tend to remain distinguishable, 
however, the correlations among the factors 
point to an increasing integration of language 
performance, as is indicated in Table 4. 

Writing moves from a moderate to strong - 
relationship with reading and listening, and 
speaking moves from a weak to moderate rela- 
tionship with the other three skills. 

Implications for the teaching and testing of 
English which might be drawn from this study 
rest upon the validity and acceptability of the 
criterion measures of reading, listening, 
writing and speaking. Standard measures were 
used for reading, listening and writing. The 
written composition topics appear stereotyped, 
but this was due to the need for choosing topics 
which would not disadvantage particular 

TABLE 3 RELATIONSHIPS AMONG FACTORS 
(PRIMARY GRADE 3) 

Listening Writing Speaking 
Reading xxx xx X 

Listening xx X 

Writing .(X) 

TABLE 4 RELATIONSHIPS AMONG FACTORS FOR 
STUDENTS IN GRADES 3, 4, 5, 6 (B =Boys; G =Girls) 

Listening 
Reading Strong, 

becomes 
stronger 
B: same factor 
G: .58, .70, 

Listening 

Writing 
Moderate, 
becomes 
strong 
B: .48, .73 
G: .45, .77 

Moderate, 
becomes 
strong 
G: .54, .72 

speaking 
Weak, becomes 
moderate 

B: .32, .51 
G: .22, .39 
Weak, becomes 
moderate 

Writing Weak to 
moderate, 
becomes 
moderate 
B: .34, .64 
G: .45, .52 
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groups of children. The listening comprehen- 
sion tests were much narrower in scope than the 
range employed in the earlier listening com- 
prehension study, and this may have con- 
tributed to the merging of the reading compre- 
hension and listening comprehension factors in 
the present study. The weak relationships 
between speaking ability and the other three 
factors may be partly due to the way in which 
spoken English was assessed. Research on the 
testing of spoken English when the study was 
being planned in the mid- 1960's had originated 
mostly in the United Kingdom, and had con- 
centrated on approaches such as the reading.of 
a prose passage, delivery of a prepared talk, 
and a discussion between the student and the 
examiner. These methods fell short of being a 
valid global measure of speaking ability, which 
the writer took to involve a person's ability to 
organize hislher thoughts and present them in a 
coherent and fluent manner. It is clear that 
some language teachers would reject this ap- 
proach. They would argue that this method of 
assessing speaking ability may not be a good in- 
dication of a child's ability to participate in dis- 
cussion or to speak in a more natural language 
context. This may be so, but if the difficulties of 
setting up situations of this kind in which essen- 
tially the same task was being asked of all 
students could be overcome, it does not neces- 
sarily follow that speaking ability would be 
more closely related to reading, writing and 
listening than it was in this study. 

How long would it take Indo-Chinese rejiigee 
children with little or no knowledge of English to 
learn suflzclcient English to enable them to be 
readily integrated into the established school 
systans of Australia? 
To assist with the resettlement of refugees 

from Vietnam, Laos and Kampuchea in the 
late 1970's, the Commonwealth Government 
in Australia agreed to make some special pro- 
vision for the educational needs of refugee - 
children, most of whom were unable to speak 
English on their arrival in Australia. Through 
its Contingency Program for Refugee 
Children, it provided funds to the education 
authorities in the various Australian states "to 
help them cope with the impact on schools of 

the arrival of numbers of refugee children 
mainly from Vietnam, Laos and Kampuchea. 
This program is an emergency one and is in- 
tended to assist that children's language 
acquisition to enable them to be integrated as 
soon as possible into established programs of 
the school system . . . ." 

It is expected that, on an average, a refugee 
child will be assisted under the contingency 
programme for a period of three months, 
although some flexibility is allowed to enable 
those students, ~articularly at the secondary 
level, who have a particular language problem, 
to benefit over a longer period. It is also ex- 
pected that there will be children who will re- 
quire little or no assistance and can be inte- 
grated into schools in a short time after their 
arrival in Australia" (Commonwealth Depart- 
ment of Education, 1979). 

The writer was commissioned by the 
Commonwealth Government to carry out an 
evaluation study of the programme. A pilot 
study was essential, as the research project 
bristled with problems. What kinds of test of 
English skills were available or needed to be de- 
veloped for refugee children with little or no 
knowledge of English? How could successive 
measures of their adjustment to school and 
their environment be obtained? What types of 
instruments could be used to secure informa- 
tion from family heads, and how should these 
be administered? Could the refugee students be 
tested in groups, or would they all have to be 
tested individually? Should tests and interviews 
be administered by a native speaker of English, 
or a native speaker of the child's first language? 
The pilot study provided useful information on 
these questions, and also on the numbers, ages 
and patterns of arrival of refugee children in 
Australia. 

The selection of a appropriate sampling 
design for the study presented some unusual 
problems, since the population of interest was, 
in effect, a floating population. Most of the 
refugee children arrived in Australia by air, 
with or without other members of their 
families. The numbers of children of any par- 
ticular age group on an aircraft therefore 
tended to be very small, so it followed that the 
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sample would have to include newly arrived 
refugee children over a period of several 
months in order to be of a sufficient size to 
provide reliable results. Information about the 
number of aircraft arriving in Sydney with 
Indo-Chinese refugees in 1979 (ranging from 
one to six aircraft per month), and the school 
enrolment patterns of children who had arrived 
on these aircraft, allowed an appropriate testing 
design to be worked out. 

It was decided to include in the sample all 
Indo-Chinese refugee children aged 9, 10 or 1 l 
years or aged 13, 14 or 15 years arriving in the 
appropriate Sydney and Melbourne migrant 
centres from March, 1980 to September, 1980. 
This would provide data over several cohorts 
for students who remained in the intensive lan- 
guage classes for periods ranging from 8 weeks 
to 26 weeks. The progress of the children after 
they arrived in Australia had to be traced in the 
context of a continually changing class enrol- 
ment. New arrivals would join an existing class 
composed of children of varying periods of re- 
sidence in Australia and varying levels of pro- 
ficiency in English. Children would move into 
and out of these classes throughout the year, 
some moving after a short period, and some 
staying as long as six months. 

Because of the mobility of the student 
population, the decision was taken to obtain a 
first assessment of their proficiency in English 
two weeks after their enrolment in intensive 
language classes, and subsequent assessments 
at intervals of approximately six weeks. 

Tests and interviews were administered by 
research personnel experienced in migrant 
teaching, with the aid of interpreters for 
Chinese, Vietnamese, Lao and Kampuchean 
speakers. Interviews were used to assess oral 
proficiency, and were recorded on tape. Guide- 
lines for the first interview are shown below. 

PROCEDURES FOR THE INTERVIEW 
- STAGE 1 
Below is the list of questions which were pre- 
pared for use with primary and secondary 
students in Stage 1. Additional ways of seeking 
the same information were used if necessary. 
(1) What's your name? 
(2) How old are you? 

Are you 9/10/11; 12/13/14? 
(3) Where do you live? Where is your flat? 

What's your address? 
(4) When is your birthday? When were you 

born? What is your date of birth? Is your 
birthday in X (name of month)? 

(5) Where do you come from? 
DO you come from VietnamIKampuchea 
etc.? 

(6) What language(s) do you speak at home? 
Do you speak Chinese/Vietnamese/Lao 
etc. at home? 

(7) When did you come to Australia/ 
SydneyIMelbourne? 
Did you come to Australia 
(in X [name of month]?) 
(this monthlyear?) 
(last monthlyear?) 

(8) What people live in your house? 
Is your family in Australia? 
Do you live with your mother/father/ 
brother etc.? 

The tapes were subsequently assessed by two 
raters in accordance with an adapted form 
of an Australian Migrant Education Service 
speaking proficiency scale (Spearritt and 
Colman, 1983, p 285). Apart from a form- 
filling task, cloze and dictation tests were the 
main methods used for assessing proficiency in 
written English. These had to be specifically de- 
signed for the project. Parallel or equivalent 
forms of the tests were originally envisaged so 
that progress could be indicated by an improve- 
ment in raw score. Parallel forms of tests are 
usually developed from data obtained on 
groups of students of the same age or grade 
level as the students for whom the tests are 
finally intended. How does one develop parallel 
forms of a cloze test in English for 10 year old 
refugee students with little knowledge of 
English? In the event the test forms were 
equated on younger Australian-born students, 
e.g 7-8 year olds for the tests intended for 10-1 1 
year old refugee students. 

Data were obtained on 411 students, 195 
students were 9 to l l year olds and 2 16 of them 
13 to 15 year old; they were about equally 
divided between Sydney and Melbourne. Of 
the 411 students, 321 were from Vietnam, 59 
from Laos, and 3 1 from Kampuchea. 
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The original intention of using increases in 
raw scores on parallel forms of tests to trace 
growth, which could be displayed in graphs, 
had to be abandoned. For many refugee 
students, there was very little growth in pro- 
ficiency in the first few weeks of the program. 
Fortunately, the researchers were able to make 
use of the information gained in the equating of 
the tests about the level of performance of Aus- 
tralian-born students on the tests. Thus, they 
could say that the percentage of 10 year old 
refugee students performing at Primary Grade 
2 level or above was 31 76 for those who had 
been in intensive language classes for 8 to 13 
weeks, and 47 % for those who had been in the 
classes for 26 weeks. 

The study (Spearritt and Colman, 1983) 
showed quite unequivocally that not only was 
three months in intensive classes not long 
enough, but six months was also not long 
enough to bring the students anywhere near the 
level of students of their age group in the estab- 
lished school system. The major recornmenda- 
tion of the study was that 

"Provision should be made for intensive 
English classes for Indo-Chinese refugee 
students for at least the first six months of 
their period of schooling in Australia, 
followed by subsequent systematic ESL 
instruction for at least a further twelve 
months. ' ' 
The above examples serve to show that 

logical classification of language skills is not 
always reflected in the performance of students 
on tests of those skills. Logical classifications 
may provide a useful basis for language 
teaching, but may not provide the most 
efficient structure for a programe of language 
testing. 
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SPECIAL SECTION:  Research in Social Studies Education 

"Blips of Meaning": The Transformation of Reader 
and History Text 

Grace Loh 
C.T. Patrick Diamond 

ABSTRACT 

The study focused on the interpretations of 
eight "good" or effective Secondary One 
teachers. It suggests that the teachers inter- 
preted the "text" (consisting of 12 elements) 
on the basis of their practical knowledge. 
The teachers tended to describe the literal 
meaning of the content. This, however, is 
a rather restricted form of interpretation 
which ignores the role of both the reader and - 
the plurality of meanings in the message(s) of 

Theoretical Background 
'Tis the good reader that makes the good book.' 

Emerson 

The Objectivist Viewpoint 

In relation to the History text, Emerson's 
contention would not be supported by objec- 
tivists like Hempel (cited in Reagan and 
Stewart, 1978)' for example, who argued that 
the focus of attention should be shifted from the 
reader to the text in order to increase the 
"scientific rigour" of the study of the subject. 
He suggested further that the reader's role was 
not to interpret but rath:r to describe the con- 
tent of the text. From such descriptions, re- 

the text. To be receptive to the text, the 
teachers need to reflect on their often taken- 
for-granted knowledge and practices. The 
repertory grid was used to elicit such tacit 
knowledge. Like a mirror, the grid reflected 
to the teacher his or her own frame of re- 
ference for his or her consideration. This is a 
vital first step in the transformation of both 
the teacher and his or her interpretation of 
the text. 

The Subjectivist Viewpoint 

While objectivists discount the significance 
of the reader's interpretation, subjectivists 
like Collingwood have strongly supported 
Emerson's emphasis on the active role of the 
reader. Collingwood (1946) argued that the 
reader should be personally involved in the 
interpretation of the subject matter. He even 
suggested that it was only in the preserit 
thoughts of the reader that the past thoughts, 
which had been embedded in the History text, 
could be reactivated. Thus the reader's crucial 
role was to "rethink" the past as shelhe read 
the text. 

The Hermeneutic Tradition 

gularities could be identified and general laws Scholars working in the hermeneutic tradition 
could then be obtained. have sought to resolve this "either - or" con- 

l 1987 VOL 10 N O  1 . 35 



flict between the objectivist and the subjectivist 
positions. German scholars like Heidegger, 
Gadamer, Habermas and Arendt, and French 
scholars like .Ricoeur suggested that it is not 
just the good reader who "makes" the book 
but it is also the good book that "makes" the 
reader. Each party so contributes to each 
other's development that Ricoeur (cited in 
Ihde, 1974, p. 16) recommended that the "dis- 
tance between the past cultural epoch to which 
the text belongs and the interpreter himself' 
must be overcome. 

To reconcile the "horizons" of the reader 
and the text, Gadamer suggested that the 
reader engage in an open dialogue with the 
text. In order to converse with the content, the 
reader must first be aware of his or her own pre- 
judices and biases."As these taken-for-granted 
notions colour his or her subsequent readings, 
they must be examined. After becoming more 
aware of the frame of reference he or she uses 
to make sense of the subject matter, the reader 
must also remain "open" enough to revise his 
or her standpoint in the "face of unfolding 
textual meaning" (Bleicher, 1980, p. 122). 
Such encounters with the text can be pro- 
ductive since they may reveal to the reader 
which of his or her "prejudices are blind and 
which are enabling7' (Bernstein, 1983, p. 128). 

As the reader's perspective changes, so too 
do the messages contained in the text. As 
Bernstein (1983, p. 139) further commented, 
"what the things themselves" say will be dif- 
ferent in the light of our changing horizons and 
the different questions that we learn to ask." 
The answers to the reader's "why" questions 
help to explicate the meaning(s) of the text. 

Ihde (1974) and Ricoeur (cited in Reagan 
and Stewart, 1978, p 148) pointed out that the 
reader could better understand the world of the 
text if shelhe did not focus solely on the literal 
meanings of its message(s). The reader should 
try instead both to decipher the latent meanings 
and to perceive possibly multiple meanings in 
the language of the text itself. A plurality of 
meanings could enlarge the horizons of the text 
and introduce new and possible worlds to the 
reader. 

In interpreting the text, the reader must also 
attempt to proceed from an analysis of the 

whole to the part. By constructing a framework 
to link the discrete pieces of information, the 
reader would be able to make more sense of the 
subject. Thus, through their dyadic conversa- 
tions with each other, both the reader and the 
text may be transformed and extended. Both 
the reader and the text may be remade. 

Expert and Novice Readers 

Various researchers have suggested that some 
readers were more able to engage in fruitful 
dialowes than others. This was because as - 
expert readers they were competent in a 
number of ways: i.e, they were more familiar 
with the language and subject matter of the text 
(Larkin, McDermott, Simon & Simon, 1980): 
they could encode information and perceive 
patterns (Chase & Simon, 1973: Chi, Feltovich 
and Glaser, 1981): and they used analogies, 
metaphors and concepts to help structure un- 
familiar content (Novak and Gowin, 1984: 
Denicolo, 1983). Since researchers have noted 
important differences in the quality of the 
dialogue between expert and novice readers 
and the text, it is important to "eavesdrop" on 
the private conversations which expert Secon- 
dary One History teachers, for example, have 
with the History text. From such access, 
information may be obtained to help other 
novice readers construe the text more effec- 
tively. 

Benefits of a Self-examination 

However, it is not only the novices who can 
gain from the information gleaned from such 
conversations. Even the experts themselves 
would benefit from attempts to elicit their im- 
plicit assumptions and "prejudices". As reflec- 
tive practitioners (Schon, 1983), they could use 
the interruptions to their taken-for-granted 
flow of experiences with the text to examine 
whether or not their frame of reference was suf- 
ficiently adequate to meet the changes and un- 
certainties, not only in the historical world but 
also in that of the classroom. Schutz and Luck- 
mann (1973, p. 8) also argued for alerting 
practitioners to when "a novel experience does 
not fit into what has up until now been taken as 
the taken-for-granted valid reference schema". 
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Hunt (1987, p. 34) suggested that, by ver- 
balizing unexpressed ideas and by revealing the 
concealed, practitioners also come to realize 
that they "own" the ideas and that this sense of 
ownership could "increase [their] own agency 
and control, which creates more choices". 
Thus practitioners would be afforded oppor- 
tunities to periodically "spring clean" their 
pedagogy and discard familiar practices which 
have become dated, losing the ability to solve 
new problems. Buchmann (1987, p. 162) 
noted that, by not blindly following the same 
practices, the teachers could then escape a 
cramped existence as "tadpoles" living in the 
rather restricted environment of the "folkways 
of teaching". In such a limited environment, 
the watchword is constancy and lack of change. 

Kelly's Constructive Alternativism 

Kelly (1955) also recommended the scrutiny of 
readers' conversations with text. He reminded 
researchers that, if they wanted to know how 
people thought, they should ask them and they 
might tell the researchers! His fundamental 
postulate depicted individuals as making sense 
of their world by using personal constructs. In 
Kellyian terms these constructs provide "trans- 
parent templates" or pairs of spectacles which 
enable a person to "see" the world "in a way in 
which some things are construed as being alike 
and yet different from others" (Kelly, 1963, 
p. 105). Constructs help teachers to anticipate 
events and to cope with changes. According to 
Kelly (1963), each construct is bipolar in nature 
and similar constructs are grouped together in 
hierarchical networks with the superordinate 
constructs subsuming the others. To appreciate 
the particular view afforded by any construct 
system its features need to be examined. 

Kelly's description of how individuals 
actively interpret information provided the pre- 
sent conceptual framework within which the 
expert History teacher's construction of the 
History text was studied. The repertory grid 
was used to explore the History teacher's con- 
structs or tacit knowledge. It was used pre- 
viously by Diamond (1979, 1985, 1986) to 
determine how individuals like midwives, 
teachers and postgraduate students construed 

their courses or their practices. These pro- 
cedures are followed in the present study. 

Procedures 

To determine how expert Secondary One 
History teachers construed the text, a Specialist 
Inspector (History) from the Ministry of 
Education and an officer from the History Pro- 
ject Team from the Curriculum Development 
Institute of Singapore were asked to identify 
"good" or effective Lower Secondary History 
teachers. Eight such teachers were identified. 
Although the teachers differed in terms of the 
length of their teaching experience, they were 
similar in that they were judged to have a posi- 
tive attitude towards the subject and their 
students. Not only were- the teachers clearly 
familiar with the subject matter, but they were 
also very receptive to new ideas and method- 
ologies. 

The major aim of this present study was to 
examine the assumptions, prejudices and pro- 
cedures which the teachers used to interpret 
text. To elicit these experts' tacit under- 
standing~ of historical content, each was asked 
to complete a grid elicited in a one-to-one inter- 
view with one of the researchers. The grid 
sought to explore the topic or area of discourse 
relating to Singapore's early growth. Accord- 
ingly, a list of 12 titles (or elements) was devised 
to include: ( I )  Population growth, (2)  Division o f  
town, (3) Temenplp.ong's village, (4) Population 
growth o f  Indians, (5) Population growth o f  Chinese, 
(6) Javanese family, (7) Singapore in the I820's, (8) 
Singapore in the 1850's, (9) Coolies clearing the 
jungle, (10) Europeans, (11) Chinese and (12) 
Babas. Each title provided the caption for either 
a photograph, illustration, graph or map which 
had been reproduced from the Secondary One 
History textbook. The prints were mounted on 
cards and each was labelled to indicate the title 
or element to which it referred. An example is 
given in Figure 1. 

This sample of elements or historical content 
was drawn from the History textbook because 
the purpose of the study was to examine how 
teachers interpreted materials that they would 
normally use in the course of their classroom 
work. Their construction of the meanings em- 
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Figure 1: E5 (Population growth of Chinese) 

B e  Ratio of Female Chinese to .ifale ChznEsE between 186C a d  1901. 

bedded in such curricular materials could then "text". This could only be shown by their 
be shared with other Secondary One teachers being asked to compare and contrast the 
and students. elements. 

The captions were taken from the textbook Cards were used for easier handling when 
because this also helped in the exploration of the teachers completed the sorting task. Each 
the teachers' familiarity with the content which teacher was asked to consider the first randomly 
was being presented in a novel manner. In par- selected triad of elements and then to determine 
ticular, the researchers who made the study how any two of the elements were similar to 
were interested in finding out if the expert each other and how the third was different from 
teachers perceived any thematic patterns in the pair. On  the first line or row under "con- 
supposedly unrelated content and if they were struct", the teacher wrote a word or brief de- 
concerned only with the literal features of the scription explaining how the two elements were 

TABLE 1 REPERTORY GRID FORM: CONSTRUCTION OF HISTORICAL 
KNOWLEDGE 

Male Chinese year 

Construct 
Emergent 
Pole 

(1) 

Pictorial 

Table 

Maps 

1860 

1881 

- 

1901 

Sex 
Rarlo 

Asians 

Female 
Chinese 

Settlement 
Pattern 

;:l4 

1:5 

1:4 

Development 

i : iiiiiiiiiibil! 
i : iiiii 

- 

Ratio of 
Chinese 
Women 

Accommodation 

Construct 
Implicit 
Pole 

(5) 
El E2 E3 E4 E5 E6 E7 E8 E9 E10 E l l  E12 

5 1  1 5 5  1 3 3  1 1  1 1 G r a p h s  

1 1 1 1 1 5 1 1 5 5 5 5 Photographs 

1 1 1 1 1 5 1 1 5 5 5 5 Pictures 

1 1 1 1 1 1 1 1 1 5 1 1 Europeans 

1 1 1 1 1 1 1 1 1 5 1- 1 Recreation 

5 1 1 5 5 5 1 1 1 5 5 5 Different 
races 

5 5 5 5 1 5 5 5 5 5 5 1 Population 
Growth of 
Indians 

5 1 1 5 5 5 1 1 5 5 1 5 Anethnic 

group 
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alike (the construct emergent pole). On the 
same line under "contrast", the teacher wrote 
how the third element differed from the other 
two (the construct implicit pole). On the second 
line, the teacher then considered a different set 
of three elements and determined again how 
any two were alike and how the third was dif- 
ferent. This procedure was followed for the sub- 
sequent triads until a total of eight constructs 
was elicited. 

Finally, the teacher was asked to rate all 12 
elements, i.e. the illustrations, photographs, 
maps and graphs, on a 1 to 5 scale for each of 
the eight constructs. A rating of 1 or 2 was used 
to indicate that an element was closer in mean- 
ing to the emergent construct pole and a rating 
of 4 or 5 meant that another element was closer 
to the implicit construct pole. A rating of 3 
meant that an element was either in between 
the two poles or that the respondent was unsure 
as to its ability to be described by the particular 
construct. As an example, one teacher's raw 
grid is presented in Table 1 which shows that, 
for the first sort, the teacher considered that E2 
and E3 were similar in that they referred to 
pictures. However, E l  was different because it 
was a graph. Her first elicited construct was 
therefore formed as a way of perceiving the two 
elements (E2 and E3) as similar and in contrast 
to the third (El). In this example, she used a . . 
concrete, simple construct rather than a par- 
ticularly historical distinction. 

3. Analysis 
The teachers were encouraged to examine their 
completed grids to ensure that the constructs 
were personally meaningful to 'them. This 
validity check was followed by discussions with 
one of the researchers on the personal meanings 
latent within their grids. However, as Thomas 
and Harri-Augstein (1985, p. 165) noted: 

talkback through the FOCUSed grid . . . 
provide(s) a very good impression of the 
general conceptual and perceptual framework 
within which the client perceives prints of this 
kind . . . The prints are used to define the per- 
ceptual universe of discourse which the par- 
ticipant is being encouraged to explore. 

As a cluster analytic procedure, the FOCUS 
computer program was used to show each 
teacher the degree of similarity between his or 
her adjacent elements and constructs. SOCIO- 
GRIDS was then used to analyse the set of grids 
obtained from the group by extracting a mode 
grid which represented their shared under- 
standing~. 

4. Results and Discussion 

The extracted and FOCUSed mode grid of the 
eight History teachers is shown in Figure 2. 
The element tree consisted of three very tight 
clusters, with the first comprising elements 2 
(Division of town), 3 ( Temengong 'S village), 
7(Singapore in the 1820's) and 8 (Singapore in the 
1850's). These elements were highly matched 
at 98% and 100% respectively and 89% re- 
spectively and 98 % jointly. The third cluster 
consisted of the highly matched elements 12 
(Babas) and 6 CJavanese family) and elements 10 
(Europeans), 9 (Coolies clearing the jungle) and 11 
(Chinese). These were matched at loo%, 98 % 
and 96 % respectively and 91 % jointly. 

The teachers explained that the first cluster 
of elements was related because it dealt with 
land use; the second, because it was concerned 
with population growth; and the third group, 
because it dealt with types of people. Although 
the third cluster was only very loosely related at 
30% to the other two clusters, the first and 
second groups were more closely matched 
(62 7%). The tripartite division is signficant in 
that it showed that the expert teachers were 
familiar with only one of the "stories" included 
in the "text". They confined their interpre- 
tation to a description of the literal meanings of 
the contents of the text, namely, of the 12 
elements. This was reflected in the index used 
to categorise the subject matter, which con- 
sisted of three headings, i.e. land use, popula- 
tion growth and types of people. The headings 
were rather self-evident and could be derived 
even if only the "surface7' features of the text 
were examined. The index was also so general 
that it could be used for the classification of 
material unrelated to the contents of historical 
texts. Thus, while the subject matter of the text 
had been rearranged into appropriate cate- 
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Tree Figure 2: History Teachers' (N = 8) FOCUSed Mode Grid of Historical 
5;, Match Knowledge 

Construct Tree 
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gories, neither the reader nor the text had been 
transformed in the process. 

The teachers' adherence to Hempel's objec- 
tivist account was also shown from an analysis 
of the construct tree in the FOCUSed Mode 
Grid. The teachers were seen to have described 
the subject matter at both the "macro" and 
"micro" levels. For instance, this group of 
teachers used two highly related clusters of con- 
structs in describing historical content. At the 
' C  macro" level, they consisted of Constructs 1, 
2 and 3 (100% match), and Constructs 12 and 
13 (100% match). At a more particular 
"micro" or subordinate level, there was also 
another cluster of related constructs. It con- 
sisted of Constructs 8, 9 and 14 (90% match). 

The teachers had thus developed a con- 
sensual framework to make sense of the his- 
torical subject matter and they were quite syste- 
matic in their approach. Firstly , they used 
superordinate construct(s) like table, map, 
graphic respresentation and location map to 
link the diverse facts and to subsume the de- 
tails within a hierarchical network of related 
information. Examples of more subordinate 
constructs include location plan, landforms 
and housing. The teachers could also use these 
patterns to integrate new ideas into their 
existing frameworks. 

The teachers, however, again focused on the 
literal aspects of the elements in forming 'their 
constructs. As rather general constructs were 
formed to describe and group the content 
items, the constructs were not distinctively 
"historical". This was not surprising in the 
light of the interview findings. For instance, the 
teacher perceived the elements not as historical 
data but rather as "concrete objects". As one 
teacher said, she focused on the concrete 
aspects "because pictures and photographs 
would be easier for students to understand and 
not so abstract". The teachers, being "good" 
in their work, therefore considered the text only 
in terms of its classroom use. 

This was evident in the' transmissive 
emphasis which the teachers gave to the clear 
presentation of content to students. According 
to one teacher, it is important to link the 
information. Thus, he perceived the 12 ele- 
ments as consisting of an "association of 

ideas" and that the researchers were asking 
him to "classify elements under categories". 
His categories, which included constructs like 
photographs, were formed because they were 
precisely the aids which this practitioner used to 
connect historical "facts" for his students. 
Another teacher said that as "Geography and 
History are closely related", she used location 
to categorise the elements. She often used 
6 L location" in her teaching to provide herself 
and her students with the setting within which 
the historical events occurred Thus, it is 
evident that teachers interpreted and even 
perhaps limited the "text" on the basis of their 
"practical knowledge" (Elbaz, 1981). How- 
ever, this restricted interpretation could be ex- 
panded if the teachers acted on Collingwood's 
suggestion as to the need to rethink the past; 
e.g., the elements could be categorised from the 
perspective of the local inhabitants as well as 
from the viewpoints of the Asian immigrants 
and of the Europeans. Each party could inter- 
pret the changes in early Singapore differently. 

The teachers could also have followed the 
hermeneutic tradition by attending to the 
hidden, as well as to the plurality of meanings 
in the messages of the text. For instance, the 
teachers could have organised the elements by 
using a superordinate construct like frontier 
society with subordinate constructs like 
pioneers, living conditions and working 
conditions. Another interpretative alternative 
could be to organise the content on the basis 
of CHALLENGES and RESPONSES. Sub- 
ordinate constructs might then include 
LIMITATION (of natural and human re- 
sources) and MAXIMISATION (of the same 
resources as well as imports). 

Conclusion 

Teachers can be helped to realise that they do 
not need to interpret history solely in terms of 
classroom exigencies. They can benefit from 
reflecting on their practice and its theoretical 
underpinnings. In turn, they can learn to 
become more open to the possibility that 
multiple meanings are embedded in the text, 
waiting to be "read out". Dialogue between 
the teacher-reader and the text helps remove 
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conceptual blinkers and both become trans- 
formed. Kelly (1963, p. 145) thus described 
the history teacher's expanding capacity: 

When a person scans the events with which 
he is surrounded he "lights up" certain di- 
chotomies in his construct system. Thus con- 
struct systems can be considered as a kind of 
scanning pattern which a person continually 
projects upon his world. As he sweeps back 
and forth across his perceptual field he picks 
up blips of meaning. The more adequate his 
scanning pattern is the more adequate his 
world becomes. The more in tune it is with the 
scanning pattern used by others, the more 
blips of meaning he can pick up from their 
projections. 
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Mapping Social Studies Teachers' Implementation 
Behaviour on an Innovation Configuration 
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ABSTRACT 

Many large-scale studies (Berman and 
McLaughlin 1975; Emrick and Peterson, 
1978) and reviews (Fullan and Pomfret, 
,1977) have indicated the need for curri- 
culum developers to pay more attention to 
the process of implementing new curriculum 
materials. This study draws upon the tools of 
the Concerns-based Adoption Model devel- 
oped by Hall and Loucks to gather informa- 
tion about teacher implementation behav- 
iour in relation to the Curriculum Develop- 
ment Institute of Singapore (CDIS) Social 
Studies curriculum package. The Innova- 
tion Configurations checklist and an open- 
ended teacher-concerns questionnaire were 
ad~qinistered to 725 teachers from 70 

Introduction 

In recent years, the educational system in 
Singapore has witnessed an increase in the 
number of curriculum packages developed to 
assist teachers in implementing new syllabi in 
schools. Curriculum development work on the 
Social Studies package consisting of pupils' 
textbooks, workbooks, teachers' guides and 
media materials started in 1982 and by 1986, all 
primary schools in Singapore would have intro- 
duced the new curriculum package to pupils in 
Primaries 4, 5 and 6. Social Studies teachers 
now have richer material resources to teach 
their programme. As much time and money 

primary schools .during two survey periods, 
March to May 1986 and July to September 
1986. Analysis of the data provided under- 
standing of teachers' actual use of the various 
components of the curriculum and their 
main concerns. Unacceptable and weak 
teacher practices were revealed in the field- 
trips, project work, testing and the teaching 
of concepts components of the curriculum 
package. In addition, teachers seemed more 
concerned about the content area of Social 
Studies rather than the skills which the 
curriculum package advocated. The data 
forms a basis for the development of 
more effective implementation-facilitating 
activities. 

have been spent on curriculum development 
with provisions for pilot-testing and revision of 
materials before mass publication, one major 
concern of curriculum developers is how much 
of the curriculum package has been used by 
Social Studies.teachers in the manner in which 
it was intended. 

Numerous large-scale studies (Berman and 
McLaughlin, 1985; Emrick and Peterson, 
1978) and reviews (Fullan and Pomfret, 1977) 
have indicated the need for curriculum devel- 
opers to pay more attention to the process of 
implementing new curriculum packages. The 
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Rand studies on educational change (Berman 
and McLaughlin, 1975), a landmark for curri- 
culum implementation research, reported that 
in almost all of the instances studied, adoption 
of the curricula was not an issue; problems of 
implementation of adopted curricula domi- 
nated the outcome and the success of all the 
projects studied. Emrick and Peterson (1978) in 
their synthesis of the outcomes in five studies of 
dissemination and change suggest information 
alone is not enough to affect utilization and that 
interpersonal or social influences are prime 
determinants of the use of an innovation. 
Further, they caution that more time and 
resources are needed for implementation than 
had previously been expected. Fullan and 
Pomfret (1977) in their review of curriculum 
implementation research have articulated the 
need to study the implementation process so as 
to understand some of the reasons why so many 
curricular changes fail to become established, 
with few ideas making it behind the classroom 
door. 

This study draws upon the tools of the Con- 
cerns-Based Adoption Model (CBAM) devel- 
oped by Hall and Loucks (1977) to gather 
information about teacher implementation 
behaviour in relation to the social Studies 
curriculum package. The concept of Innova- 
tion Confi'gurations was used to answer the 
following specific questions: 

(1) What are the tangible operational forms of 
the Social Studies Curriculum package? 

(2) How are Social Studies teachers actually 
using the Social Studies Curriculum pack- 
age in the classroom? 

An open-ended teacher concerns question- 
naire was also used to address the nature of the 
concerns of Social Studies teachers as they 
implemented the Social Studies ~ u r r i c d u m  
package. 

Instrumentation and Data Collection 

Innovation Configurations represent the 
operational patterns of the innovation that 
result from implementation by different indivi- 
duals in different contexts. Individuals used 
parts of an innovation like a new curriculum 
package in different ways. When these parts 

were put together, a number of different pat- 
terns emerged, each characterizing a different 
use of the innovation. These patterns are called 
Innovation Configurations. An Innovation 
Configurations checklist is a means of repre- 
senting the parts of the innovation and varia- 
tions in the use of these parts. 

The development of the Innovation Con- 
figurations for the Social Studies package thus 
went through different stages: 

identification of the key components of the 
package as envisaged by the developers (Ap- 
pendix 1); 
identification of possible variations of the use 
of the components; and 
categorization of these variations into three 
classes - ideal, acceptable and unaccept- 
able. 

In summary, for the Social Studies curriculum 
package, eight key components were identified 
and for each component, four or five variations 
of use were possible. The Ideal, Acceptable and 
Unacceptable variations were determined prior 
to the actual collection of data. 

To find out the concerns of teachers in the 
implementation of the package, an open-ended 
questionnaire was developed. The question- 
naire also included a question on the successes 
teachers had in teaching the subject. 

The two instruments were administered to 
725 teachers from 70 primary schools during 
two survey periods, March to May 1986 and 
July to September 1986. During each visit to 
the school, Social Studies teachers were briefed 
about the components of the Social Studies 
Curriculum package. The Innovation Con- 
figurations checklists were then distributed to 
all the Social Studies teachers who would then 
circle the variations that they were presently 
adopting in the classroom. Teachers were then 
asked to complete the open-ended teacher con- 
cerns questionnaire. 

Data Analysis and Results 

Teachers' responses to the Innovation Con- 
figurations checklist were collated in the form of 
a matrix. A matrix was drawn up for each 
school, providing a profile of the state of imple- 
mentation of the package in each school. The 
following criteria were used to arrive at the state 
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of implementation of a component of the pack- components were identified as the teaching and 
age in the school: assessment of concepts and conducting field- 
* UNACCEPTABLE - if half or more of the trips once a term. Not a s in~ le  teacher was 

Social Studies teachers were practising "un- 
acceptable" variations of the components of 
the curriculum package; 
IDEAL - if half or more of the teachers 
were implementing in a manner that was 
closest to the intentions of the curriculum 
developers; 
WEAK - if teachers were practising varia- 
tions that were bordering below and above 
the "acceptable" line. 
Table l summarizes the 250 teacher- 

responses from the survey of 30 primary schools 
during the period from March to May 1986. 
The picture for "ideal" variations of com- 
ponents of the curriculum did not look very 
good. Only 49.6% of the teachers seemed com- 
fortable with the teaching of the content of the 
package. They covered all the topics in the text- 

- 
found practising these ideal variations. Peda- 
gogically, although it is good teaching practice 
to integrate assessment with teaching, as assess- 
ment provides feedback to the teacher on 
pupils' understanding of the concepts taught, 
those teachers (69.2 %) who attempted to teach 
and assess concepts were providing "weak" 
variations. Most of the teachers were teaching 
concepts but not assessing them. 

Graph A highlights very clearly the "un- 
acceptable" variations of the components of 
the package. The components which have the 
greatest number of teachers practising "un- 
acceptable" variations are: 

fieldtrips (60.8%); 
project work (30.4%); 
testing (27.2 %) and 
concept teaching (l 2.4 % ). 

TABLE 1: TEACHERS' RESPONSES TO THE INNOVATIVE 
CONFIGURATIONS CHECKLIST 

Components 

1. Concepts 

2. Skills 

3. Teaching Strategies 

4. Content 
5. Testing 

6. Instructional Materials 
7. Fieldtrips 

8. Project Work 

Teacher's Responses to the 
Innovation Configurations Checklist 

(250 responses) 

Ideal 
Variations 

book and highlighted the main ideas. It would 
appear that, with covering all the contents in 
the Social Studies textbook, teachers in Singa- 
pore are textbook-bound and the text in a curri- 
culum package is a basic tool in their teaching. 

' Unacceptable 
Variations 

Less than 16% of the teachers were prac- 
tising "ideal" variations of the other com- 
ponents of the package. The most probl'ematic 

No 

37 
7 
0 

0 
68 
11 

152 
76 

Weak 
Variations 

These components are fairly new to Social 
Studies teachers and thus they lack the know- 

% 

12.4 
2.8 
0 
0 

27.2 
4.4 

60.8 
30.4 

No 

173 
96 
64 
47 

16 
56 
39 
53 

ledge and skills to carry them out with their 
pupils. In addition, Social Studies teachers 
gave little attention to testing not because they 
lacked the skills of testing but rather, testing in 
Social Studies is given a low priority as it is a 
non-examination subject. 

% 

69.2 
38.4 
75.6 
18.8 
6.4 

22.6 
15.6 
21.2 
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GRAPH A: PROFILE OF UNACCEPTABLE CONFIGURATIONS 
OF TEACHERS' IMPLEMENTATION BEHAVIOUR IN 

. *0° T 
30 SCHOOLS 

Legend: 

Unacceptable 
Variations 

trips Project Concepts Skills 
work 

COMPONENTS 

Data from a second survey d 475 teachers 
from 40 primary schools conducted during the 
period from July to September 1986 serve to 
substantiate the reliability of the data in the first 
survey. The pattern of unacceptable variations 
of components of the package remained the 
same (Graph B). Fieldtrips (57.2%), project 
work (22.7 %), testing (9.8%) and concept- 
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teaching (8.4%) remained the components 
where teacher practices were unacceptable. 

In terms of "ideal" variations (Table 2), a 
fair majority of teachers (54.5 %) were prac- 
tising them with regards to the teaching of con- 
tent. In addition, 21.8% of teachers were 
observed using the ideal variations of testing, a 
fair increase in numbers compared to the first 



GRAPH B: PROFILE OF UNACCEPTABLE CONFIGURATIONS 
OF TEACHERS' IMPLEMENTATION BEHAVIOUR IN 

40 SCHOOLS 

Legend: 

5 Unacceptable 
Variations 

trips Project Concepts Skills 
work 

COMPONENTS 
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TABLE 2: TEACHERS' RESPONSES TO THE INNOVATIVE 
CONFIGURATIONS CHECKLIST 

Teacher's Responses to the 
Innovation Configurations Checklist 

(475 responses) 

Weak 
Variations 

15.7 

Components 

1. Concepts 
2. Skills 
3.  Teaching Strategies 

4. Content 
5. Testing 

6. Instructional Materials 
7. Fieldtrips 

8. Project Work 

Ideal 
Variations 

54.5 

9.8 

TABLE 3: CONCERNS OF TEACHERS IN 40 PRIMARY SCHOOLS 

Unacceptable 
Variations 

Types of Concerns 

No 

40 
14 
0 

0 
47 

29 
272 
108 

I I .  NO Concerns 

% 

8.4 
2.9 
0 

0 
9.8 

6.1 
57.2 
22.7 

2. Concerns Relating to Components of 
the Curriculum Package 

Teaching of Content 
Use of Instructional Materials 
Fieldtrips 
Project Work 
Testing 
Teaching of Skills 
Teaching of Concepts 

3. Other Concerns 
Pupils' difficulties with the subject 
Non-examination status of the subject 
Lack of curriculum time 
Inadequacy of teacher 
Lack of personal interest in the subject 

survey (8.4%), that is, teachers were using 
40% formal and 60% informal methods of 
assessment. This increase is due to the fact that, 
by the time the second survey was conducted, 
all primary schools were issued with the Social 
Studies Assessment Guidelines which stated 
explicitly the Ministry of Education's expecta- 
tions that assessment in Social Studies should 
include 40% formal and 60% informal 
methods of assessment. 

The open-ended teachers' concerns ques- 
tionnaire was only administered in the second 
survey. Of the 475 responses, about 30% of the 
teachers indicated that they had no concerns 
whatsoever. The teachers appeared rather 
reticent about showing their concerns for fear of 
being considered as having problems in their 
teaching. Concerns though need not be per- 
ceived as having problems; rather they refer to 
the "feelings, pre-occupation, thought and 
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consideration given to a particular issue or 
task" (Hall, 1977). To be concerned means to 
be in a mentally aroused state about something. 

Table 3 summarizes the nature of teachers' 
concerns relating to components of the curri- 
culum as well as other concerns. The majority 
of the 70% of the teachers who shared their 
concerns wrote about the difficulties they had 
with teaching the content of the subject. By 
contrast, the teaching of concepts appeared to 
be of least concern to them. Although concepts 
are part of the content of the subject, Social 
Studies teachers still have a tendency to empha- 
size the factual aspects of the content. Some 
indicated that they wanted more information 
relating to topics in the package like ASEAN 
countries and the early pioneers, whilst others 
found the content relating to the Port and Tele- 
communications too difficult. To some extent, 
the responses of the open-ended teachers' con- 
cerns questionnaire substantiated teachers' 
responses to the Innovative Configurations 
Checklist and again pointed to an over-riding 
concern about the teaching of the content of the 
subject. 

Some teachers were concerned about their 
pupils7 difficulties in dealing with the subject, 
particularly the weak and slower pupils in the 
class. Perhaps, curriculum developers need to 
pay more attention to developing more suitable 
materials for less able pupils or slow learners. 
Other teachers7 concerns related to the lack of 
curriculum time for the subject. Upon inves- 
tigation, it was found that in some schools only 
two periods a week in the school's time-table 
were devoted to Social Studies. The issue of the 
non-examination status of the subject is like a 
double-edged sword. On  one hand, it allows 
teachers more flexibility in teaching the subject 
without having to adhere to the rigid require- 
ments of the examination. O n  the other hand, 
because it is a non-examination subject, Social 
Studies is relegated to a low status and com- - 

mands low priority among the subjects in the 
school curriculum. 

Implications and Recommendations 

The Innovation Configurations Checklist has 
provided baseline data about how Social 

Studies teachers were actually implementing 
the Social Studies curriculum package in their 
classrooms. There is obviously a gap between 
the present state of. implementation and the 
ideal state desired by the curriculum develop- 
ers. The findings of the survey highlighted to 
some extent the obstacles that stood iri the way 
of effective teacher implementation behaviour. 
These include: 

teachers' lack of knowledge and skills to 
implement the more innovative aspects of 
the new c'urriculum like project work and 
fieldtrips; 
the lack of supportive organisational 
arrangements like curriculum time; 
the need for additional material resources; 
and 
the low status given to the subject in schools. 
Curriculum development should not be nar- 

rowly conceived as having ended once 
materials are written and published. More 
thought must be given to dissemination activi- 
ties that will aid the implementation process. 
Examples of some of these activities are out- 
lined in Appendix 2. They take into considera- 
tion that implementation is a process of profes- 
sional development and growth on the part of 
the 'implementers'. There is a need for on- 
going clarification, interaction and technical 
assistance. 
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IDEAL VARIATIONS 

Component 1: Concepts 

1. Teach and assess all 
concepts 

Component 2: Skills 

1. Teach and assess all 
skills 

Component 3: Teaching 
Strategies 

1. Use a variety of teaching 
strategies 

Component 4: Content 

1. Cover all topics in 
textbook and highlight 
main ideas 

Component 5: Testing 

1. Use 60% informal and 40% 
formal methods of 
assessment 

APPENDIX 1 

Innovations Configurations Checklist for the Social Studies Curriculum Package 

ACCEPTABLE VARIATI0,NS 

l 

2. 'Teach and assess the more 3 .  Teach and assess some 
important skills skills 

2. Teach the more important 
concepts and assess them 

2 .  Use 60% of teaching 3.  Use few teaching 
strategies as suggested in strategies suggested in 

- Teacher's Edition Teacher's Edition 

3 .  Teach all concepts but do 
not assess 

UNACCEPTABLE 
VARIATIONS 

4. Teach some concepts but do 5. No teaching of concepts at 
not assess all 

4. Teach some skills but do 5. No teaching of skills at 
not assess all 

4. Only chalk and talk 5. Read textbook without 
explanation or teaching 

2. Cover all topics 
superfically and highlight 
main ideas 

2. Use 50% informal and 50% 3 .  Use 40% informal and 60% 4. Use only written tests 
formal methods of formal methods of 
assessment assessment 

3 .  Cover only some topics 4. Teach only when time 
permits 

5. Use only informal methods 
of assessment 



Component 6: Instructional 
Materials 

1. Use the materials produced 
hy CDIS and supplement 
with other materials 

Component 7: Fieldtrip 

1. ~ o n h u c t  a fieldtrip once a 
term 

Component 8: Project TVork 

1. Pupils do a project after 
each unit 

2. Use all the printed and 3 .  Use all the printed CDIS I 4. Use all the printed CDIS 
non-printed materials materials and some of the materials hut do not use 
produced hy CDIS AVAs the AVAs 

2. Conduct a fieldtrip once a 3 .  Conduct a fieldtrip once a 4. Does not conduct 
semester fieldtrips at all 

2 .  Pupils do a project once a 3 .  Pupils do a project once a 4. Pupils do a project once a 
term semester 

5 .  No project work at all 



A P P E N D I X  3 

N a m e  of School 

N a m e  of T e a m  M e m b e r  Who Visited School 

Date  of Visit  

Ideal 

V Variation 2 
A 
R 
I 
A Variation 3 
T 
I 
0 
N Variation 4 
S 

Variation 5 

1. . NOTES 
X - marked 

Line which demarcates acceptable variations from the unacceptable variations 

2. IMPRESSION 
Most of the teachers seem keen and 
interested except for one male teacher 
who was feeling unsure of himself 

XXYXX 

XX 

XXYXX 

because he didn't know how to 
teach Social Studies. 
Principal is very supportive. 
The Sr Assistant shared her 
experiences of her fieldtrip with 
the teachers during Contact 
Time 

Concepts Skills Teaching Contents Testing Instructional Field Project 
Strategies Materials trips Work 

1 2 3 4 5 6 7 8 
COMPONENTS 

XX 

XXXXX 

XXXX 

X 

3. INTERPRETATION 

X 

XXX 

XX 

XXXXX 

X 

Unacceptable 
Fieldtrips 9/12 
Project Work 811 2 
Concepts 5/12 
Ideal 
Contents 6/12 
Acceptable but weak 
Skills 911 2 
Concepts 7/12 
Teaching Strategies 7/12 

XXXXX 

XXXXX 

XX 

4. RECOMMENDATION 
Intervention Strategies (1st Priority) 
a. Field Trips Possible to show assessment procedures and 
b. Project Work cover fieldtrips and project work 
c. Testing 
Intervention Strategies (2nd Priority) 
a. Skills 
b. Concepts 
Concern 
Need to "sell" Social Studies by showing how the subject can be 

XX 

XXXX 

XX 

X 

XXX 

XXXXX 

X 

XXXXX 

X 

integrated with other subjects in the school curriculum. 
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APPENDIX 2 

Dissemination Framework 

ISSEMINATION ACTIVITY 1 
eveloping Supportive 
rganisational Support 

DISSEMINATION ACTIVITY 2 
Consultation and Reinforcement 

DISSEMINATION ACTIVITY 3 
Monitoring and Evaluation 

2 

Ibjective 
10 provide teachers with good 
$ganisational support 

(trategy 
4 To change role from 

indifferent-passive to 
supportive-active 

{actic 1 
bevelop good rapport through 
+formal conversationldiscussion to 
eep him informed about what other 
fhools are doing, what he can do to 
fsist his Social Studies teachers 

rategy 
) To ensure that teachers have easy k access to Social Studies AVA 

package 
actic 2 
form principals and co-ordinators 

E the availability of the AVAs l Produce brochureslpamphlets 

1 advertising the Social Studies AVA 
package 

t Suggest ways of storing and filing 
1 transparencieslcharts, to ensure 

easy access to teachers 

jtrategy 
() To ensure that pupils have enough 

time to do project work 
actic 3 
ersuade school planners to allocate i /t least one block or double periods 

jweek to facilitate project work 

Objective 
To provide information, consultancy 
services and moral support 

Strategy 
a) To assist teachers by providing 

resource materials e.g. list of 
relevant video programmes, etc 
if required 

Strategy 
a) To explain assessment guidelines 

to Social Studies teachers 
Tactic 4 
Hold informal sessions with 
individual teachers or small groups 
of Social Studies teachers to 
inform, cIarify and provide moral 
support 

Strategy 
c) To provide up-to-date 

information about materials, 
resources and events related to 
Social Studies 

Tactic 5 
Produce a Social Studies newsletter 
and distribute to all Social 
Studies teachers 

Objective 
To obtain feedback on the Social 
Studies curriculum package 

Strategy 
a) To find out what teachers think of 

the Social Studies package 
Tactic 6 
Conduct informal interviews or 
discussions with teachers, individually 
or in groups, to obtain feedback for 
improvement of future reprints and 
revised editions of Social Studies 
materials 

Objective 
To obtain feedback on the degree of 
implementation of the Social Studies 
curriculum package 

strategy 
b) To find out the extent to which 

teachers are implementing the Social 
Studies package as intended by the 
Social Studies Team in CDIS 

Tactic 7 
- Administer questionnaire e.g. IC 

Checklist, SoC questionnaire 
- Focussed interviews to determine the 

Levels of Use among teachers 
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APPENDIX 2 (contd) 

DISSEMINATION ACTIVITY 4 
Re-education 

Objective: To provide teachers with the skills and knowledge 
necessary for effective implementation 

DISSEMINATION ACTIVITY 5 
External Communication 

Objective 
To inform, gain the support or 
work with individuals or groups 
external to the users 

School-based Workshops Centralised Workshops 
Strategy 

Strategy 1 
To train teachers to organise project 
work for pupils 
Tactic 8 
Hold school-based workshops to 
- explain what project work is 

about 
- demonstrate how project work is 

done 
- provide teachers with ideas for 

project work 

Strategy 2 
To show how Social Studies 
concepts and skills are to be taught 
Tactic 9 
- Prepare 2 video programmes 

one on mapping skills in 
Geography 
one on history concepts 

- CO-teachldemonstrate to teachers at 
school-based workshops 

Strategy 
To familiarise teachers with the 
procedures in organising field 
trips 
Tactic 10 
Prepare worksheets and notes for 
field trips to places of historical 
and geographical significance 
- Conduct field trips for groups of 

25 teachers each time 
- Videotape the field trips and 

make tapes available on loan to 
teachers 

To involve support agencies such 
as 
- other divisions of the Ministry 

of Education, e.g. Inspectorate, 
Curriculum Branch, Central 
Testing Service Branch 

- Institute of Education 
- Other institutions, e.g. National 

Museum, PSA, PUB, National 
Archives 

- Subject Teachers' Associations, e.g. 
Geography Teachers' Association, 
History Association of Singapore 

Tactic 11 
- Liaise with the Central Testing 

Service and the Specialist 
Inspectors of the Curriculum Division 
concerning assessment guidelines 

- Conduct workshops/meetings in 
collaboration with 
representatives from these groups 

- ~ a k e  presentations to these 
groups regarding the Social 
Studies package 

- Invite representatives from 
these groups to CDIS workshops 

- Participate in in-service 
courses and workshops organised 
by the Social Studies Department 
of the Institute of Education 
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Effects of Practical Experience and Sequential Skills 
in Map Reading 

Liaw Beng Teck 

Abstract 

The study was carried out to examine the 
effects of practical experience and sequential 
skills on achievement in map reading among 
secondary one pupils in Singapore. A total of 
144 pupils in four secondary one (Express) 
classes participated in the study. Each class 
ws randomly assigned to one of the four 
treatment groups, where two teaching 
methods, i.e. practical learning and direct- 
teaching, and two types of curriculum struc- 

Introduction 

Until 1980, map reading was not taught in the 
' 

lower secondary schools in Singapore. The 
assumptions were that map reading was un- 
necessary and even if it was taught children 
would not understand the principles of map 
reading anyway, so there was no point in 
teaching. However, since 1980 Singapore 
education has undergone major changes in 
terms of structure, content and approach. One 
of the new features in geographical education is 
that map reading is now taught in secondary 
one (aged 12 + ), instead of secondary four 
(aged 15 +). This change is based on research 
findings in psychology and learning theories 
which give supportive evidence to justify that 
children can learn map reading skills earlier 
and better if the teaching follows a systematic 
sequence of hierarchy in curriculum structure 
(e.g. Atkins, 1981; Hill, 1984). 

Although it is an accepted fact that map read- 
ing can begin earlier than 12 + , geography 
educators hold different views as to how the 
curriculum should be structured and what 
teaching methods would be most effective in 

ture, i.e. hierarchical sequence and non- 
hierachical sequence, were compared. The 
experiment consisted of eight weeks of 
teaching after which a post-test and a de- 
layed post-test were administered to estab- 
lish the effects of each treatment. Findings 
showed that practical experience and 
sequential skills in map reading would have 
a positive effect on pupil performance and 
retention of the acquired skills. 

helping children acquire such skills. This has 
prompted the author to re-examine the sepa- 
rate and combined influences of curriculum 
structure and teaching procedures on achieve- 
ment of map reading skills. The curriculum 
structure is underpinned by Gerber and 
Wilson's (1984) suggested sequence of map 
skills instruction. According to Gerber and - 
Wilson, teachers should look at maps as a form 
of communication and present a sequence for 
introducing map reading skills to pupils, e.g. 
plan view, arrangement, proportion and map 
language. Building upon this, the present study 
proposes the following as key elements for se- 
quential instruction: (1) orientation and direc- 
tion (2) location and reference system (3) 
distance and scale and (4) symbols. These ele- 
ments are first treated discretely and then inte- 
grated to form a logical sequence for the under- 
standing of contours and the reading of maps. 
These map reading skills are to proceed in 
stages of increasing difficulty, which form a 
hierarchy with lower abilities as prerequisites 
for the subsequent higher abilities. 
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Many authors in geographical education, 
(e.g. Boardman 1974; Graves, 1982; and 
Walford, 198 1) have advanced rational argu- 
ments for the use of the practical learning 
approach in teaching geography. It has also 
been found that practical experience or field- 
work not only facilitates learning but also 
improves retention of related geographical con- 
cepts and map reading skills (Mackenzie and 
White, 1982). It follows that practical experi- 
ence and a hierarchical sequence of map skills 
instruction are likely to help pupils progress 
more effectively in the acquisition of map 
reading skills. But there is insufficient evidence 
to conclude that a non-hierarchical sequence 
and direct-teaching approach will be less 
effective. 

The findings of this study may therefore 
answer some of the questions concerning the 
effects of curriculum structure and teaching 
methodology on map reading skills achieve- 
ment among Secondary 1 pupils in Singapore. 

The hypotheses tested were the following: 
(1) Pupils who are taught map reading skills 

using the hierarchical sequence combined 
with practical-learning approach may per- 
form significantly better than those using 
the non-hierarchical sequence and direct- 
teaching approach. 

(2) Pupils who are taught map reading skills 
using the hierarchical sequence combined 
with practical-learning approach may have 
a significantly better retention than those 
using the non-hierarchical sequence and 
direct teaching approach. 

Design 

The research was a quasi-experimental 2 X 2 
factorial design with multiple treatments. In 
this inquiry, four treatment groups were used 
in order to consider the two important aspects 
of practical experience and curriculum 
sequence. For this purpose, the treatment 
groups were classified as: 
Group One used a hierarchical sequence of curri- 
culum structure with a practical-learning 
approach to map skills instruction. 
Group Two employed the same hierarchical 
sequence but was combined with a direct- 

teaching approach. 
Group Three had no specific sequential structure 
and was combined with practical-learning 
approach. 
Group Four used the non-specific structure but 
was combined with direct-teaching approach. 

The subjects were drawn from New Town 
Secondary School, Singapore. Initially, four 
intact classes making up a total of 153 pupils at 
Secondary l level (aged 12 + ) were involved in 
the experiment. Later, six pupils did not com- 
plete the experiment due to transfer or with- 
drawal. Three other pupils were then randomly 
dropped for final analysis to maintain equal cell 
size of 36 pupils each, with equal number of 
boys and girls. The four intact classes were ran- 
domly assigned to one of the four treatment 
groups. 

The experimental procedure was carefully 
constructed to fit into the ongoing school pro- 
gramme with minimum disturbance to nonnal - 
curricular activities. Care was also taken to 
adhere to the time allocation of 2 X 35 minutes 
of teaching per week. The lessons were taught 
by the same teacher to eliminate differences 
caused by intervening variables such as teacher 
personality, qualification and experience. 
Throughout the experiment, all pupils i.n the 
four treatment groups received the same in- 
structional materials, except that the curri- 
culum structure and teaching methods were 
different (see Appendices A and B). The mate- 
rials to be learned consisted of eight sub-units of 
map skills instruction as stipulated in the new 
geography syllabus. One unit was covered each 
week. Though the teaching programme 
covered only eight weeks, the whole experiment 
took ten weeks to complete. The first week was 
for introduction and pre-test, and the tenth 
week was for revision and post-test. The 
administration of the retention test was con- 
ducted two weeks after the completion of the 
post-test. 

Data were obtained from the pre-test, post- 
test and a delayed post-test. The general linear 
model procedure (SAS Institute Inc. 1982) for 
analysis of variance (ANOVA) was performed. 
Group comparison of means were subsequently 
considered by using Tukey's studentised range 
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(HSD) test. All hypothesis were tested at .05 
level of significance. 

In order to consider possible problems 
related to the administration of tests and also 
where necessary, to improve on the reliability 
and validity of the questions, a pilot test was 
carried out at Outram Secondary School, a 
school similar in standard to the one in which 
the experiment was to be conducted. A total of 
120 pupils who had just completed their Sec- 
ondary 1 programme took part in the pilot test. 
The administration of the test was carried out 
by the senior geography teacher. The pupils 
were briefed on the purpose and procedures of 
the test. The researcher acted as an observer to 
record possible discrepancies and unexpected 
events. The scores obtained by the top 25% 
and the bottom 25% of the pilot sample were 
considered. Using item analysis procedure, 
items with facility indices between 20% - 
70 % and with discrimination indices greater 
than 0.21 were selected. The views of experi- 
enced teachers were taken into consideration 
and amendments were made accordingly, 
leaving 25 items for the pre-test and the post- 
test. 

All the 25 items were in multiple-choice 
format, covering five levels of map skills hier- 
archy, i.e. orientation and direction, location 
and reference system, distance and scale, 
symbolism, contour and map reading (see 
Appendix C). The retention test (delayed post- 
test) was based on the same table of specifica- 
tions (see Appendix D) used in the achievement 
test. It also consisted of 25 items of multiple- 
choice questions (see Appendix E). 

Results 

A preliminary analysis of data has verified that 
there was no significant difference in general 
academic performance and map reading skills 
attainment as measured by the primary school 
leaving examination (PSLE) and the pre-test. 
Neither was there any significant difference 
between boys and girls before treatment. 
Therefore the random assignment of the intact 
classes to their respective treatment groups 
could be considered appropriate in providing 
statistically comparable groups for this study. 

Table 1 below indicates that (F = 37.33, 
df = 3, P < .001) there was a significant differ- 
ence in treatment effects between the four 
groups. 

TABLE 1: ANOVA OF THE MEAN SCORES OF 
ACHIEVEMENT TESTS 

Source ( df 

Corrected Total 143 

Main Effects 

Curriculum 
Methodology 
Interaction 

Error 

Sum of Squares I F 

3 

1 
1 
1 

140 

* * * significant at p < ,001 

In an effort to isolate the specific contribution 
of the treatpents in map reading, the analysis 
of marginal means was adopted (Tuckman, 
1978, p 340). This allowed effects of curri- 
culum structures and teaching methods to be 
separated. The procedure provided the oppor- 
tunity to examine how curriculum structures 
and teaching methods had influenced pupil 
achievement in map reading. The Tukey's stu- 
dentised range (HSD) test for comparison of 
means between treatment groups indicated that 
there was a significant difference between 
Treatment One (Mean = 17.33) and Treat- 
ment Four (Mean = 11.97) at .05 level. The 
difference between means was 5.35 as shown in 
Table 2. Therefore Hypothesis One can be 
accepted. This implies that a hierarchical 
sequence of curriculum structure combined 
with practical learning is superior to other 
approaches in map skills instruction. 

TABLE 2: TUKEY'S STUDENTISED RANGE 
(HSD) TEST FOR ACHIEVEMENTS BETWEEN 

TREATMENT GROUPS 
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Group 
Comparison 

1 
2 
3 

comparison significant at p < .05 

Difference between Means 

1 

- 
- 
- 

2 

2.99' 
- 
- 

3 

3.35; 
0.36 
- 

4 

5.35* 
2.36* 
2.00* 



The issue raised in the second hypothesis was 
whether curriculum structure and teaching 
methods influenced retention and durability of 
map reading skills. The instrument used was a 
25-item delayed post-test of equivalent difficul- 
ty to the pre-test and post-test. A two-way 
ANOVA was used to analyse the data. 

TABLE 3: ANOVA OF THE MEAN SCORES OF 
RETENTION TESTS 

Source ( df 

Main Effects 1 3 

Curriculum 
Methodology 1 
Interaction 

l 
l 1  

Sum of Squares 

/ Error ) 140 1 715.06 1 l 

* * *  comparison significant at p < ,001 

Table 3 shows that there was a significant 
main effect at .001 level (F = 31.14, df = 3, 
p <  .001), leading to the conclusion that there 
was a significant difference in treatment effects 
on retention and durability of map reading 
skills acquired. The results of this study indi- 
cate that hierarchical sequence and practical- 
learning are superior to non-sequential and 
direct-teaching in the retention and durability 
of map reading skills. This is shown in the 
Tukey's pair-wise comparison of means be- 
tween Treatments One and Four which gives a 
significant difference of 4.85. As such, the 
second hypothesis can be confirmed at .05 level 
of significance. 

TABLE 4: TUKEY'S STUDENTISED RANGE 
(HSD) TEST FOR RETENTION BETWEEN 

TREATMENT GROUPS 

Group 

1 2.03 

* comparison significant at p < .05 
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Discussion 

In order to locate the particular strengths and 
weaknesses in map reading a post hoc analysis 
of the specific map reading skills was per- 
formed. Results of the analysis lend support to 
many research findings that the acquisition of 
map skills is a gradual process in which pupils 
begin with the understanding of basic concepts 
such as direction, location, scale, and symbols. 
This is in accordance with Gerber and Wilson's 
(1984) proposed sequence of map skills instruc- 
tion. The results of this investigation also con- 
firm that children at the age of 12 + are able to 
master the grid reference system in identifying 
location. This is evidenced by the 72 % of cor- 
rect responses on location and grid reference in 
the post-test results. However, though pupils 
were able to identify geographical direction cor- 
rectly, they seemed to have some problems in 
using angular bearings and in comparing scales 
for maps of different sizes. Meyer (1973) argues 
that symbols and map reading skills are more 
complicated and thus dependent upon good 
instruction for better achievement. This was 
verified in the present study. The pre-test result 
for symbolism was 28.3 % and for map reading 
skills was 25.6%, which, after training, 
increased only to 39.6% and 37.1 % respec- 
tively. This is a clear indication that the con- 
cepts of symbolism and map reading skills are 
more difficult to understand. A good grasp of 
the concepts of direction, location, and scale is 
necessary before pupils can fully understand 
the meariing of symbolsand contours and thus 
draw conclusions from them for map inter- 
pretation. 

Based on the results of this finding, it is likely 
that the hierarchical structure used in this study 
is the optimum sequencing for map skills in- 
struction, i.e. l )  orientation and direction; 
2) location and reference system; 3) distance 
and scales; 4) symbols; and 5) contour and 
map reading. This could serve as a common 
framework for a better understanding of map 
reading skills in the secondary schools. 

Conclusion 

The findings of this study give evidence to sup- 
port that practical experience and sequential 



S 
t a 

Pre-test Post-test Delayed 
Post-test 

FIGURE 1: COMPARISONS OF PRE-TEST, POST- 
TEST, AND DELAYED POST-TEST AMONG FOUR 

TREATMENT GROUPS. 

skills do in fact enhance the learning of map REFERENCES - 
reading skills and also improve retention and 
durability of the acquired skills. Pupils are 
more likely to achieve better overall perfor- 
mance and retention if they follow a hierarch- 
ical sequence of curriculum structure and a 
practical-learning approach to map skills acqui- 
sition as illustrated in Fig. 1. Such a conclu- 
sion, however, because of its limited sample, is 
best regarded as providing insights into areas 
requiring further research to establish the full 
reliability and significance of these results. 
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A Problem-based Approach to Learning Economics: 
An Experiment in Progress at the Ngee Ann 
Polvtechnic 

Edmond Khoo Keng Gie 

ABSTRACT 

Employers want workers with the skills of 
life-long learning and problem-solving. 
Recent efforts emphasize the value of having 
learning skills embedded within the total 
curriculum. The problem-based approach to 
learning has been found to encourage the de- 
velopment of these skills in students as well 
as to foster in  them a deep (as opposed to the 
surface) approach to learning. The problem 
bared approach is also seep to foster confi- 
dence and initiative, and in some instances 
the development of teamwork and com- 

Introduction 

Employers want workers who are trainable. 
The reason? Fast-changing technology and the 
fact that in a worker's lifetime there will always 
be new tasks to learn, new responsibilities to 
assume and new challenges to meet. Employers 
therefore look to educational institutions to 
develop in students the skills of life-long learn- 
ing and problem-solving (Wentling, 1987; 'A 
Nation at Risk', 1983; 'Action for Excellence7, 
1983). 

Yet, many educational institutions plan their 
curricula with an emphasis on the 'what to 
teach7 rather than on the 'how to teach', 
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munication skills. This paper briefly 
describes the problem-based approach and 
the attempt currently being made to intro- 
duce the approach to business studies 
students at Ngee Ann Polytechnic in  the con- 
text of an Economics course. Preliminary 
results indicate that students had been 
stimulated to show initiative, and that a 
large majority found self-learning, com- 
munication skills to be a major benefit of the 
course. 

whereas it is the latter that is more likely to 
develop in students the attributes desired by 
employers. This is because how teaching is 
done has a bearing on how students learn, or 
rather, students' learning of how to learn. 

It has been'observed that directly telling stu- 
dents how to study is not likely to bring about 
the desired skill of knowing how to learn. Many 
students have been exposed to study skills 
courses but few practise it thereafter because 
the 'ideal' habits required of students are just 
too demanding on discipline. The result is that 
these habits rarely become second nature to 



students. Moreover, study skills courses have 
been criticized as conveying nothing more than 
how to survive the educational system. 

More recent thinking on the matter is that 
learning skills are best internalized and made a 
part of students in a curriculum structure that 
has built in it or embedded in it the unobtrusive 
learning and frequent practice of learning skills 
(Derry & Murphy, 1986; Hartley, 1986; Nisbet 
& Shucksmith, 1986; Wright, 1982). 

Related to the issue of learning skills is the 
finding that generally, students adopt either a 
deep or a surface approach to learning. The 
deep approach is associated with meaningful 
understanding and thinking whereas the sur- 
face approach is associated with rote-learning. 
The salient factor however is that teaching 
methods and assessment systems determine to a 
large extent whether students adopt the deep or 
surface approach (Newble & Entwistle, 1986; 
Entwistle & Ramsden, 1983; Wilson, 1981). 

Given the foregoing, the challenge to aca- 
demic staff is to engineer, for an existing 
subject, a curriculum structure that has 
embedded in it training in the associated areas 
of problem-solving, learning-to-learn and the 
deep approach to learning. 

But what would be a suitable teachingllearn- 
ing approach and what would be a suitable 
existing subject? A literature survey under- 
taken by the Department of Business Studies 
and Accountancy of the Ngee Ann Polytechnic 
suggests problem-based learning to be an 
approach likely to develop in students the quali- 
ties desired. As for the existing business studies 
subject through which students might best 
learn how to learn and how to problem-solve, 
Economics was thought suitable since inherent 
in the subject is the concept of choice and the 
analytical tools useful to problem-solving. 

Problem-Based Learning 

Attempts at problem-based learning appear to 
be confined mainly to medical education, 
although the approach has also been adopted in 
the teaching of subjects as diverse as agricul- 
ture, law, social work, metallurgy and manage- 
ment education. In the field of economics, one 

known work is at the Warrnambool Institute of 
Advanced Education, Australia (Courvisanos, 
1985). 

Generally, in problem-based learning, stu- 
dents are posed with a scenario and a problem 
to solve. Working in small groups, they are 
required to define the problem, identify the 
skills or knowledge areas required to solve the 
problem, gather information, synthesize the in- 
formation and make decisions. They thereafter 
make a presentation of their approach and solu- 
tion. Guided by tutors, students get to learn 
the syllabus in a self-discovery way with a 
minimum of didactic teaching. In fact, in 
problem-based learning, the objective of the 
exercise is to learn the curriculum through 
problem-solving approaches, not primarily to 
solve the problem. 

The experience of those who have tried the 
problem-based approach is that students ini- 
tially feel insecure and find the approach 
threatening. However, once they have settled 
into the course, students report that they find 
problem-based learning to develop in them the 
confidence and initiative for independent 
learning. Students also say that they feel a sense 
of satisfaction and achievement, that they find 
the approach enjoyable, and that the approach 
makes the subject material personally relevant 
(Duban et al, 1982; West et al, 1982; Ferrier, 
Marrin & Seidman, 198 1 ; Neufield & Barrows, 
1974). 

The indications also are that the problem- 
based approach does significantly develop in 
students deep learning when compared to con- 
ventional teaching and learning approaches 
(Coles, 1986; Neame & Powis, 1981). Students 
at the same time develop learning-how-to-learn 
and problem-solving skills. Opportunities also 
abound for peer learning and the development 
of teamwork and communication skills - skills 
which are also much demanded by employers 
. (Lambie et al, 1981 ; Joorabchi, 1979). 

Critical to the success of unconventional 
teaching and learning approaches like problem- 
based learning are the commitment of staff to 
the approach and an assessment system that 
supports the approach. With regard to the 
latter, it is a well-known observation that stu- 
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dents will always work towards the assessment 
system. Unless the assessment system is appro- 
priate to the problem-based approach, students 
are not likely to work in a direction that would 
develop in them the desired learning skills 
(Newble & Entwistle, 1986; Newble & Jaegar, 
1983; Neame & Powis, 1981; Wilson, 1981). 

The Ngee Ann Experiment 

Based on the research evidence being indicative 
that problem-based learning holds promise as a 
method likely to develop in students the skills 
employers want in graduates, the Department 
of Business Studies and Accountancy at the 
Ngee Ann Polytechnic has undertaken to suit- 
ably adapt the problem-based approach to the 
level of the students it enrols. 

The problem-based economics course 
described below may not seem very innovative 
to those from educational institutions where 
continuous assessment is more usually the 
norm. The context of the Ngee Ann Poly- 
technic must, however, be appreciated. The stu- 
dents who enter the Business Studies course are 
17-year old secondary school leavers who have 
experienced many years of traditional teaching 
and assessment methods. So also, the academic 
staff and the Administration at Ngee Ann 
have been generally accustomed to a conven- 
tional teacher-centred and final-examination 
approach. The assessment system for most 
courses has been weighted traditionally to be 
70% on the final end-of-year examination and 
30% on coursework. In addition, administra- 
tive difficulties arise because of large class sizes. 
In any one year, the size of the class for which 
the problem-based approach is adopted can be 
expected to be about 500 students, with the 
average tutorial group size being about 18 
students. 

Seen in that light, the move to a student- 
centred system and the change in the assess- 
ment system in favour of coursework represents 
a major change to students, staff and the 
Administration. Nevertheless, in its strategic 
plan, Ngee Ann had set itself the goal of 
providing training that develops in students 
adaptability, creativity, teamwork and entre- 
preneurship. The academic staff and the 
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Administration are therefore open to experi- 
ment with new teaching and learning 
approaches, and problem-based learning 
appears eminently suitable as a means of 
achieving Ngee Ann's goal. 

To plan and effect the change from a conven- 
tional to a problem-based approach, a teaching 
team comprising interested economics lecturers 
was formed. Members of the team are quite 
clear that the project is a long-term one re- 
quiring commitment, that many teething pro- 
blems can be expected, and that it will take 
some years before a refined programme 
evolves. 

The Problem-Based Economics Course 

The Department of Business Studies and Ac- 
countancy offers the courses: 

ECONOMICS I - a common course for all 
1st-year students of the 3-year Diploma in Busi- 
ness Studies and Diploma in Accountancy 
courses; 

ECONOMICS I1 - for 2nd-year students 
of the 3-year Business Studies course. 

Economics I provides an introductory but 
comprehensive overview of economics, the 
stress being on students grasping the basic prin- 
ciples in preparation for Economics 11. Except 
for the introduction of concept-mapping (or 
mind-mapping; Novak, 1984) and some train- 
ing in learning and general problem-solving 
strategies, the Economics I course is run quite 
conventionally. This is to allow for freshly 
enrolled students to adjust from a highly struc- 
tured secondary school system. To have 
students learn by a problem-based approach in 
their first year at the polytechnic would be too 
drastic a change for them. 

Economics I1 builds on the foundation laid 
by Economics I. the emphasis being on the 
application of economics and on current world 
and local economic events. From the 1988 
academic year, Economics I1 has been taught 
using the problem-based approach, requiring 
therefore non-conventional teaching and 
assessment methods. Described below is the 
problem-based and student-centred Economics 
I1 course. 

Overall, the Economics I1 course is 'macro' 



and integrative in perspective. The main fea- 
ture of the approach is students learning to- 
gether in small groups under the close guidance 
of tutors. Each tutorial group of about eighteen 
students is sub-divided into three small groups 
of six students, each small group representing a 
'firm'. 

There are four modules to the course. A 
scenario is painted for each module, the stu- 
dents being supplied with a 'Scenario/Resource 
File' containing newspaper articles, relevant 
economic and social statistics, and other items 
like foreign exchange rates, Economic De- 
velopment Board publications, etc. For each 
module students are posed with some areas to 
look into. They are required to write a 'paper' 
and make a presentation as it were to the top 
management or 'board of directors' (their 
tutor). These papers may be 'decision' papers 
requiring some definite recommendation as a 
result of a feasibility study or'just 'information7 
papers as a result of fact-gathering. 

Each module lasts about six weeks. The 
lecture and tutorial topics taught during the 
period of each module would generally have 
some relationship to the scenario and problems 
posed in that module. Some topics are not 
taught; instead students are expected to learn 
these topics themselves as they 'solve' the 
problems. 

Beiefly, the modules tell the following story: 

M O D U L E  I - Starting a Business 

To give an example, related topics that students 
learn for themselves in this module are 'Forms 
of Business Organisation' and 'Location of 
Industry'. 'Estimating Demand and Mea- 
suring Elasticity of Demand in Practice', 
'Pricing Policies in Practice', 'Privatisation' 
and 'Small and Medium Enterprises7 are some 
related topics taught during lectures. Students 
actually go on site to where they propose to 
locate their enterprise, talk to shop-owners and 
take photographs or draw sketch plans of the 
location and its vicinity to argue why they think 
the location is suitable for the business they 
have in mind. They also argue for the most 
appropriate form of business organisation 
under their circumstances. Students also have 

to look into the nature of the market for their 
product and be aware of their actual real-world 
competitors. 

M O D U L E  2 - Expanding the Business 

Students look into productivity issues and the 
sources of finance, for example. In the process 
they interview bank officers, make enquiries at 
the Economic Development Board, etc. In line 
with the topic 'How to interprete business and 
economic indicators7, students are given 
various indices and asked to conclude for them- 
selves what direction their 'firm7 should take. 

M O D U L E  3 - Exploring Export Markets 

Students use the resources at the Trade 
Development Board, for example. They also 
study 'Foreign Exchange Rates7, 'Balance of 
Payments', 'Trade Protectionism' and the like. 

M O D U L E  4 - Management Game/Glo bal 
Strategies 

In this module the story continues with the stu- 
dents' firms following the current government 
policy of locating overseas. They study the 
ASEAN and Singapore economies. At the 
same time students compete in a computer- 
simulated management game lasting 3 to 4 
weeks. Students hold appointments such as 
Marketing Manager, Accountant, Production 
Manager, and the like. The game calls for an 
integrative application of economics as well as 
of knowledge learnt in other subjects of the 
Business Studies course. Their profits and stock 
prices at the end of the game determine part of 
their marks for this module. 

In some modules the scenarios are real-world 
and current, meaning that there are no pre- 
determined answers. Students have to follow 
economic and political developments in the 
newspapers up to a cut-off date and write their 
assignments based on what has taken place in 
Singapore, the US, Japan, ASEAN, the NICs, 
etc. For example, in one module their business 
outlook for the coming year could not be 
written until the outcome of the November 
1988 US presidential election was known and 
its effects on the Singapore economy analysed. 
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Tutors meet each 'firm' of six students fort- 
nightly. These are called Counselling Sessions 
(CS). In CS1, students are required to define 
the problem and the areas of knowledge they 
need to acquire. They then plan how to go 
about getting the necessary information with 
the tutor acting as facilitator and providing sug- 
gestions on sources of information. Following 
the actual gathering of information, they need 
to p001 their knowledge and decide how to pre- 
sent it. This is discussed with the tutor at C S ~ .  
At CS3, the small groups make a verbal pre- 
sentation of their findings, decisions, or recom- 
mendations as the case may be. 

The process in the above paragraph may not 
seem very different from that required in a 
group project, but there are significant differ- 
ences. In problem-based learning, there is less 
didactic teaching. Students learn part of the 
year's syllabus for themselves as they consult 
resource material that will help them 'solve' the 
problems. Also, the problem-solving approach 
is applied continuously throughout the course. 
That is, unlike the typical group project, each 
module is not a one-time one-off project. 
Rather, decisions made by the students in one 
module may have consequences in a later 
module. To promote creativity, a wide range of 
answers are accepted, so long as they are 
logically - argued and supported. 

Overall then, the aim of the course (apart 
from learning economics) is simply to have stu- 
dents experience how to learn for themselves 
from different resources, know where to find 
the information they need, and gain the con- 
fidence to put the information together and 
make use of it. Developing communication 
skills and teamwork skills are also objectives of 
the course. 

For the ~roblem-based approach to succeed, 
it is necessary that the assessment system be de- 
signed in such a way as to promote the aims of 
the course. Accordingly, the assessment system 
for Economics I1 has been changed to a weight- 
age of 50% on coursework and 50% on the 
final examination. Each student will have 76% 
of his or her marks being the result of individual 
effort and 24% the result of group work. A 
rather comprehensive system for evaluating the 
assignment modules has been developed. It 
M SINGAPORE JOURNAL O F  EDUCATION 

takes into account the written report, research 
effort, depth of analysis, logical argument, 
creative thought, teamwork, student peer 
appraisal, and the presentations. Students are 
individually counseled on their performance, 
especially where it relates to inter-personal 
difficulties in working together with others in a 
team. Even for the final examination students 
continue the learning process. They are given 
three current news articles to discuss amongst 
themselves before the examination, one of 
which will appear as a compulsory case-study 
question. 

Results of the Experiment 

It is not the intention of this paper to present the 
results of the experiment. In any case, the first 
trial run is still on-going at the time of writing (a 
detailed analysis of the findings of this teaching 
approach will, hopefully, be the subject of 
another paper). Sufficient to say at this stage 
that the Economics I1 teaching team is very en- 
couraged with the outcome thus far. 

We are more than pleased at what our 
students are able to do and the implementation 
problems turned out to be less than anticipated. 
Indeed, we felt that we learnt with the students 
as they came back with information that they 
had obtained with commendable initiative. It 
has been gratifying to observe hidden talent in 
students as they were given the opportunity to 
express themselves in different ways, some- 
thing which the traditional teacher-centred and 
examination approach to teaching may not 
afford. Lecturers have also come to know 
individual students much better as a result of 
the Counselling Sessions, thereby making for 
job satisfaction in teaching. 

As expected, students initially expressed in- 
security learning this way. At this point now it 
would appear that students have become com- 
fortable with the approach and generally 
express that they find the approach interesting 
and helpful. Problems that students faced 
centred more on interpersonal relationships in 
group work and on trying to integrate the learn- 
ing of economics with their other subjects. The 
tendency to treat each subject isolatedly needed 
some time to break, so also the inability initially 



of relating economic theory to practical, real- 
world economics. Nevertheless, it is the very 
breaking of these two tendencies that is 
desirable and it would appear that the problem- 
based course has achieved some degree of suc- 
cess in that respect. 

Concluding Remarks 

It should be noted that management support 
has played a vital role in the introduction of this 
experimental course. There is the under- 
standing that the experiment might well fail. 
But there is also the recognition that where the 
educational research evidence points to the like- 
lihood of success, and where the potential bene- 
fit to students far outweighs the disadvantages 
of failure, then it is an experiment worth con- 
ducting and supporting to the hilt. And up to 
the time of writing faith has not been broken. 
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Research Report 
RECSAM: Computers in Education Project, 
Singapore Study 

Wong Khoon Yoong 
LimYoke Seng 
Low Khah Gek 

Introduction 

From 1986 to 1988, Rcgiond Centre for 
Education in Science and Mathematics 
(RECSAM) at Penang organised the Com- 
puters in Education Project with financial 
support from the Australian Government. The 
aim of thc Pfoject was to provide information 
on the use of computers in education among 
SEAMEO countries. Such information, it was 
thought, could be useful for educators who 
needed to formulate sound policies regarding 
the introduction, management, and use of 
computers in schools and the roles of computers 
in education in general. Six countries took 
part in this project including a team from 
Singapore. 

The Project began with a pilot study of some 
educational institutes in Penang. Results from 
the pilot study were discussed at a regional 
seminar in November 1986. Plans for the main 
study were finalised and submitted to various 
ministries of education for approval. In Singa- 
pore, the main study was conducted from 
March to August 1987. A second regional 
seminar was organised in April 1988 to report 
on results from various countries and to submit 
recommendations for the consideration of 
various ministries and RECSAM. Proceedings 
of these seminars (see references) are already 
available while reports from the various coun-- 
tries will be publishcd by RECSAM in the near 
future. 

The Singapore Study 

The Singapore study comprised three parts. 
The first part consisted of a survey of com- 

puters in education among a randomly selected 
sample of 38 secondary schools and three 
Junior Colleges. The survey provided informa- 
tion on availability and use of computers in the 
schools and the perceptions of 335 teachers on 
computers and computer education. 

The second part involved case studies of two 
of these schools and one Junior College to 
obtain more detailed information about the 
management of computer education in the 
schools. In addition, 239 pupils were tested on 
the Minnesota Computer Literacy and Aware- 
ness Assessment (MCLAA). 

In the third component, information was 
gathered from 55 lecturers of the Institute of 
Education on their perceptions about com- 
puters in education. 

Summary of results 

From 1981 to 1983, the Ministry of Education 
supplied to each secondary school three sets of 
computer systems to set up its Computer 
Appreciation Club. About 70% of the sampled 
schools have fewer than 11 computers and 20% 
have a computer laboratory with at least 20 
computers. Over 60 % of the 412 computers are 
either IBM or IBM compatibles. 

There was a sharp increase in the number of 
computers acqu'ired from 1984 (44 computers) 
to 1985 (1 04 computers). Data from 32 of these 
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schools showed that, from 1985 to 1987, a total 
of $869,381 was spent on computers, with 
46.5% of the monies coming from a Govern- 
ment grant. 

In general, secondary pupils acquire com- 
puter literacy through joining the Computer 
Appreciation Club or taking the Computer 
Awareness Course offered by the schools. Only 
11 % of the pupils were club members. In 12 
schools, the club was open to all interested 
pupils, while the other schools used various 
criteria to select pupils to become members, 
such as setting for a test, or used mathematics 
or science results. On the average, three to four 
teachers took charge of each club. Each 
member spent about 2.6 hours per week on 
club activities and each teacher spent about 5.1 
hours per week supervising these activities. The 
main activity was teaching the two-year course 
on computer literacy: simple programming in 
BASIC andlor Logo and the use of application 
software (more than 90% of the time on word 
processor and graphics). 

Only 14 of the sampled schools had imple- 
mented the Computer Awareness Course. This 
course covered a minimum of 20 hours of lec- 
tures and hands-on experience. In 1987, about 
200 pupils per school had the opportunity to 
attend this course. There was a trend towards 
starting pupils early on computer literacy: the 
number of Secondary 1 pupils taking this 
course increased by 40 times while the number 
of Secondary 4 pupils decreased by 50 % for the 
1985 to 1987 period. The average class size was 

22 pupils. Each teacher spent about 48.5 hours 
per year in teaching the Awareness course. 

Although the programme on computer 
literacy has been quite successful, only limited 
usage of computer - assisted instruction was 
reported by three of the schools. None of the 
schools developed its own courseware. 

Tables 1 and 2 show the results on the 
MCLAA. On  most scales, club members per- 
formed significantly better than non - club 
members. This shows that the computer club 
has been successful in promoting computer 
literacy among secondary pupils. 

The schools mentioned the following benefits 
(see Table 3) that had resulted from computer 
education programmes. 

The schools faced several problems in 
implementing various computer education pro- 
grammes, as shown in Table 4. 

There was a wide spread of number of 
computer literate teachers in the sampled 
schools. Out of a total of 436 such teachers, 
56% of them gained computer knowledge 
through in-service training, 34% through self 
- study or private classes, 10 % through pre - 
service training. Only three had a degree or 
diploma in computer science. Among the 36 
computer coordinators in these schools, 58% 
were mathematics teachers and 22% were 
science teachers. . 

Although there was, on the average, 11 
teachers in each school who were computer 
literate, only about three to four of them could 
be deployed to take charge of these pro- 

TABLE l: MEAN SCORES ON AFFECTIVE DOMAINS 
OF MCLAA 

Overall (100) 
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TABLE 2: MEAN SCORES ON COGNITIVE DOMAINS 
OF MCLAA 

I I I I I I I 

NOTES: NC = Non - club members, C = club members, 
* indicates significant difference at .05 confidence level. 

I l I I 

TABLE 3: BENEFITS OF COMPUTER EDUCATION 
PROGRAMMES 

44.9 (*) 
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Overall (53) 30.5 

No of times 

16 

-16 

6 

4 

9 

Benefit 

27.4 

1. 

2. 

3 .  

4. 

5. 

38.8 (*) 32.2 (*) 

Pupils become aware of the use & limitations 
of computers in society and daily life 

Reduce paper work, greater efficiency in 
administration 

Pupils learn to use software which may be 
useful for their future careers 

Pupils learn programming 

Others 

TABLE 4: PROBLEMS ENCOUNTERED IN 
IMPLEMENTING COMPUTER EDUCATION 

PROGRAMMES 

34.8 

No of times 

11 

9 

8 

4 

Problem 

1. 

2. 

3 .  

4. 

Lack of manpower 

Lack of time 

Not enough computers 

Frequent breakdowns of computers 

I 5. 

6 .  

Limited software 

Others 



TABLE 5: PERCEPTIONS ON COMPUTER EDUCATION BY 
PERCENTAGES 

I Perception I School / JC ] IE I 
a compulsory computer course 

for all secondary pupils 1 75 6 3  1 80 1 
) 2.  1 Need for an elective computer course for 1 1 1  

3. 

, 4. 

grammes. Besides handling computer educa- 
tion programmes, some of these teachers were 
also involved in using the computer as an 
administrative tool: 73% of the sampled 
schools reported using computers in evalua- 
tion, 68% for keeping pupils' records, and 
35% in general office work. 

The perceptions of computer education from 
the sample of school teachers (n = 335), Junior 
College UC) teachers (n = 27) and Institute of 
Education (IE) lecturers (n = 55) are sum- 
marised in Table 5. 

5. 

The Future 

upper secondary pupils 

Willing to attend in-service course 1 80 
1 70 1 85 ~ 

l 

In April 1988, the Ministry of Education an- 
nounced that every secondary school without 
a computer laboratory will have the number of 
computers increased to six. All secondary 
pupils will have computer lessons within the 
next four years. (Straits Times, 21 April 1988). 
Under this scheme, the pupils will prepare their 
work on a computer and can learn at their own 
pace. This scheme will help to alleviate some- 
what the problem of inadequate hardware. O n  
the other hand, the lack of computer literate 
teachers can be met to a certain extent by In- 
stitute of Education's pre - service and further 

53 

development programmes which require all 
participants to take a 30 - hour course on In- 
formation Technology in Education. However, 
further training is required to prepare com- 
petent teachers who can integrate computers 
into the school curriculum. 

For computers to be used effectively in the 

Need for computer - assisted instruction 
-p- 

Need for computer as an admin. tool 

teaching and learning of academic subjects, 
there is an urgent need to address the lack of 
suitable software for use either as CA1 or tool 
for creative learning. This calls for financial 
support for software development from the 
Government or interested commercial com- 
panies. 

We need to understand better the kinds of 
classroom variables that may promote or 
hinder effective learning with the use of com- 
puters. Several Master of Education dis- 
sertation and studies (see SJE, Vol. 9, No. 1) 
have shown positive results, but a more con- 
certed effort is required before substantive 

48 

claims about the efficacy of computer - based 
learning can be justified. 

The present study is concerned about use 
of computers in the secondary schools. At the 
primary level, the Computer-based Learning 
Team of the Curriculum Development In- 
stitute of Singapore is conducting a 3-year 
longitudinal study on the effectiveness of CA1 
in mathematics in a primary school. The results 
of this pilot study are likely to affect the Govern- 
ment policy on supplying computers to primary 
schools. In the meantime, several primary 
schools have raised their own funds to set up 
computer laboratories. In several countries 
such as the United States, Japan and Australia, 
the primary schools are beginning to buy com- 
puters for various activities. For instance, Sully 
(1987) states that emphasis should be placed on 
the use of the computer as a learning aid inte- 
grated into the normal classroom activities, as a 

60 

90 

76 
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81 

100 

NA 

93 



motivational device, and as a means to promote 
problem solving via the use of Logo. There is a 
need to conduct a similar study among primary 
schools in Singapore to ascertain their needs 
and problems. A policy statement on a com- 
puter education programme for the primary 
school will link up with the current progamme 
for secondary schools. 

Finally, the following note of caution was 
inserted into the Recommendatibns at the 
second RECSAM seminar in April, 1988: 

While recognising that computer in education 
is becoming important, the implementation 
of any computers in education programme 
should consider the following factors: 
(1) It must not undermine continued efforts to 

improve basic literacy and skills among all 
students in such other disciplines as lan- 
guage, mathematics, social sciences, etc.; 

(2) It should consider the realistic roles that 
computers can play in'the cultural, eco- 
nomic, social and educational develop- 
ment of the country. 

Indeed, a balanced perspective on computer 
and non - computer programmes can best 
serve the needs of education of our pupils. 
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DISSERTATION ABSTRACTS 

Moral Education in a Singapore Secondary School 

- P 

Joy Chew Oon Ai 

ABSTRACT 

The research question that guided the study 
was: What are the nature, forms and modes of 
Moral Education of a government secondary 
school in Singapore? Moral education was 
broadly conceptualized to refer to the different 
ways in which the school attempted to bring 
about the moral development of pupils. In 
doing so, the school programme had influenced 
pupils' acquisition of certain moral values, 
beliefs, attitudes and actions that are held or 
taken in relation to themselves and others 
in society. An ethnographic study of one 
secondary school was undertaken to examine 
various aspects of the school curriculum for 
their moral inputs: the official moral education 
courses, academic subjects, extra-curricular 
activities, school events and routines, the orga- - 
nization and grouping of pupils, the authority 
structure, the school's reward and punishment 
system, modes of assessment, the pupil welfare 
programme, social relationships in the school, 
and the underlying philosophy of administra- 
tors and staff. The study also examined the 
influence of the State, the industrial economy 
and culture of Singapore society on the school's 
moral education and socialization function. 

A variety of data-gathering methods was 
employed such as participant observation, 
interviews, content analyses of a sample of text- 
books, educational and school documents, case 
studies and purposive sampling of past and 
present pupils from different academic streams. 
It was found that moral education in the school 
consisted of four main strands of phenomena 
each characterized by its own system of 
morality: the academic and extra-curricular 
activities programme; national educational 
policies and the examination system; the pupil 

Ph.D. dissertation, Monash University, 1989 

welfare programme; and the school organiza- 
tion and ethos. 

The nature of moral education in the school 
was found to be multi-dimensional conveying 
eight sets of values relating to personal, social, 
physical and health, gender and family rela- 
tions, ethnic relations, religious, political and 
civics, and economic education. Conflicting 
tendencies and forms of moral action were 
detected in the moral curriculum arising from 
competing priorities in the four strands of the 
school programme. The national examination 
system conveyed its own morality and set of 
values and was often in tension with the socio- 
centric focus of official moral education courses 
and the school's own version of moral educa- 
tion. Pupils, all of whom had high aspirations 
and expectation with regard to schooling, were 
confronted with two diametrically opposite sets 
of morality: a social morality of co-operation 
and mutual supportiveness, and an economic 
morality that encouraged individualism, com- 
petition, inequality and self interest. They were 
found to be actively negotiating various priori- 
ties, expectations and demands made on them 
by the academic and non-academic facets of the 
school programme. They adopted a highly 
utilitarian and pragmatic attitude towards 
much of their school activities, which affected 
the way they perceived the nature of schooling. 
The study shows that efforts made to promote a 
socio-centric morality might be in danger of 
being nullified by a highly competitive ethos 
present in the education system. It also reveals 
that the school's moral curriculum had a dif- 
ferent impact on various categories of pupils 
and that this was exacerbated by the practice of 
academic streaming. 
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A Comparative Study of Educational Administrators 
in Singapore: Emphasis on Successful Women* 

Low Guat Tin 

ABSTRACT 

This study examined the similarities and differ- 
ences on several (educational) issues between 
male and female educational administrators in 
Singapore and explored the phenomenon of 
success as experienced by several of the female 
educational administrators. 

Data for the study was generated from two 
sources: a questionnaire mailed to all principals 
and a sample of other educational admini- 
strators in Singapore, and in-depth qualitative 
interviews with fourteen of the female admini- 
strators. 

In a two-step process select administrators in 
the education system were asked to nominate 
female administrators whom they considered 
successful. A list of names of successful females 
was thus generated. This list was then sent to 
other administrators and senior teachers who 
helped to pare it down by rank ordering. This 
was done for the purpose of obtaining a sample 
of successful women to be interviewed. 

Findings of the survey questionnaire showed 
that several significant differences exist 
between male and female educational admini- 
strators. Female educational administrators 
possessed higher qualifications, attended more 
inservice courses, and were less interested in 
being administrators initially, because they 

were already satisfied as teachers. Significantly 
more male administrators than female admini- 
strators cited "material benefits" as one reason 
for their wanting to be administrators. 

The interview data showed that successful 
female educational administrators in Singapore 
tend to be tenacious, hard workers and they 
find fulfillment and enjoyment in their work. 
They did not see themselves as successful, and 
would rather describe themselves as competent 
or effective. These female administrators exter- 
nalized their success, claiming that their 
promotion was due to luck. They also defined 
success differently. Their success must include 
the success of their husbands and in particular, 
their children. 

These findings provide insights into the 
phenomenon of success as experienced by 
highly successful female educational admini- 
strators in Singapore. In discussing implica- 
tions, several questions are raised. What can 
institutions such as the home, school and 
church do to ensure that more women can 
succeed and that there is less human resource 
wastage? Since work has given these women 
opportunities for a great deal of satisfaction and 
self-actualization, how can or should society 
respond to this? 
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An Evaluation of the Implementation of a Curriculum 
for Slow Learning Primary School Children in 
Singapore * 

Quah May Ling 

In 1980, the New Education System - 
Primary (NES-P) was implemented in all 
primary schools in Singapore. With the 
NES-P, pupils were streamed according to 
ability into the Normal (N-), Extended (E-), or 
Monolingual (M-) courses after their third year 
in school. Pupils from the first two courses were 
deemed to be more academically inclined and 
after passing the Primary School Leaving 
Examination (PSLE) at P6N and P8E respec- 
tively would proceed to secondary school. 
Pupils from the M-course were judged to be less 
academically inclined and unable to pass the 
PSLE and thus would not proceed to secondary 
school. Instead, they would be prepared for 
vocational training or the world of work after 
P8M. 

Between 1983 and 1986, the Learning 
Activity Programme (LEAP) materials were 
developed by a team of subject specialists and 
writers led by the researcher to provide an 
improved educational programme for the slow 
learning children who have been streamed into 
the M-course. Besides developing the pupil and 
teacher materials in five subject areas of the 
Language Arts, Mathematics, Science, 
Domestic Science and Technical Studies, the 
Monolingual Curriculum Project (MCP) 
Team was also charged with producing the syl- 
labuses for the first three subjects and with 
training the M-course teachers to use the LEAP 
materials. Materials for the first two levels of 
the M-course were made available to schools 
from 1985 and the new curriculum and 
materials were implemented nationwide from 

Ph D dlssertatlon, Un~verslty of Queensland, 1989 

then onwards till 1987 when the first phase of 
implementation was completed. 

The primary objective of this study was to in- 
vestigate the impact of the new programme on 
the principals, teachers and pupils of the M- 
course. 

To ascertain the impact of LEAP on the three 
groups of users and to elicit their views of the 
programme, three sets of questionnaires were 
used, one for each group. To assess if there had 
been a change in teachers and pupils after expo- 
sure to the programme, a pre and post-test 
of two instruments - the Professional Self- 
Perception Questionnaire (PSPQ) and the 
Primary Self-Concept Inventory (PSCI) were 
administered to teachers and pupils respec- 
tively. To obtain further information on the two 
groups, the Stages of Concern Questionnaire 
(SoCQ) was also administered to the teachers, 
and the Survey of School Attitudes (SSA) and 
the GAP Reading Comprehension Test (GAP) 
were administered to the ~upi ls .  An attempt 
was also made to compare self-concepts and 
attitudes among pupils of the M-, E- and N- 
courses, and reading comprehension abilities 
between pupils of the M- and E-courses. 

The results of the study indicated the 
following: 

LEAP had made a significant impact on the 
principals, teachers and pupils who all re- 
ported the beneficial effects of the new pro- 
gramme. 
teacher ratings on various aspects of the 
LEAP materials were positive and so were 
principals' observations of their use in class. 
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teacher self-perceptions improved signi- 
ficantly in four out of seven dimensions of 
the PSPQ and were maintained in three 
factors of self-perception after two years' 
exposure to LEAP. 
M-course pupils' self-concept improved 
significantly after two years' immersion in 
the new programme. LEAP was thus effec- 
tive. in enhancing the self-concept of the M- 
course pupils. 
Other results showed that teacher concerns 

were most intense at self and management 
stages. According to literature cited, innova- 
tions such as LEAP, which advocated radical 

departures from traditional classroom practice, 
might take as long as four to five years even 
with experienced teachers, to move to higher 
impact concerns. M-course pupils' self-concept 
and attitudes were as positive as their brighter 
peers in the E-course, but their reading com- 
prehension abilities were significantly inferior. 

The study did not support the common belief 
that slow learners and low achievers have lower 
self-concepts, poorer attitudes towards school 
subjects, and a general dislike for learning and 
school. It showed that the provision of success- 
ful experiences was able to counter the negative 
effects of past failures in school. 
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