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Editorial 

In our editorial in the last issue (Vol 4 
No. 2) we mentioned that a statement of the new 
editorial policy of the Journal would be published 
in this issue. Here then are the main points of the 
revised editorial policy of the Singapore Journal 
of Education (SJE). 

The main aim of SJE is to reflect profes- 
sional interest in the field of education including 
developments, trends, issues, problems as well as 
research and projects undertaken by both indivi- 
duals and institutions. Although a publication of 
the Institute of Education in Singapore, it is not, 
and has never been, the policy of SJE to publish 
only articles pertaining to educational matters 
in the Republic. We accept, in fact welcome, 
articles which deal with educational concerns 
at three broad levels: local, regional and inter- 
national. As far as possible, we will try to strike 
a balance of articles which address themselves to 
all the three levels in every issue. While we do not 
impose a ceiling on the length of articles, we do 
not as a rule encourage unduly lengthy articles. 
On the other hand, we do not entertain articles 
which are too brief i.e. below a minimum of, 
say, 5,000 words. All articles, we would hke 
to  stress, should be accompanied by an abstract of 
approximately 100 words. For further details 
regarding the actual format of articles for submis- 
sion, please refer to the "Notes For Contributors" 
printed on the inside of the back cover. 

Beginning with this number, we will group 
the articles into two broad sections. Section One 
will include articles of a more general nature 
dealing with larger topics and questions in educa- 
tion. Section Two will comprise articles which 
deal with a common theme or subject. The theme 
in this issue is science education. Our next issue 
(Vol 5 No. 2), incidentally, will be a special 
number commemorating the 10th Anniversary of 
the Institute of Education. It will feature, among 
other things, the papers which are to be presented 
at the Conference on "Research and Teacher 
Education" to be held on 4th to 7th April 1983, 
as part of the anniversary celebrations. We there- 
fore welcome contributions from our readers on 

the theme of teacher education, for inclusion 
in this special issue. 

The General Section in this number includes 
two articles on teacher education. The first, 
"Teacher Education Objectives: A Survey of 
Student Views", is a summary of a survey report 
of the views of Diploma of Education students 
at IE on the objectives of teacher education. 
The students surveyed place the education objec- 
tives that have to do with classroom teaching 
directly at a higher priority than those objectives 
which are seen as merely enhancing the attainment 
of the above core objectives. They rate as of low 
priority knowledge, skills and personal qualities 
which the teacher might need only occasionally 
or which are not directly related to classroom 
teaching. The article notes that there is a consider- 
able degree of agreement between the IE students 
on the one hand and the principals and IE staff 
on the other (who were the subjects in an earlier 
study) with regard to the priority of the various 
teacher education objectives. The second article 
focuses on another aspect of teacher education, 
namely, evaluation practices used in teacher educa- 
tion programmes in Israel. The authors study the 
evaluation procedures in teacher education courses 
in universities and teacher colleges in Israel using 
the questionnaire and interview methods. The 
results of their study show that the emphasis 
placed on evaluation is marginal and that evalua- 
tion procedures in teacher education have signi- 
ficant effects on the evaluation procedures adopt- 
ed by student teachers in their classrooms when 
they become practising teachers. 

The third article in the General Section, 
"Education and Development: Era of Hope and 
Disillusionment", deals with the topical question 
of moral and social education in the context 
of educational development in Singapore in the 
post-Independence period. The author argues that 
the conception of formal education in terms of 
capital investment and manpower training deve- 
loped in Western industrialised nations in the post 
World War Two era when transplanted whole- 
sale to developing and Third World nations can 



often lead to ravid economic development but 
usually at a high social cost. ~xaminin~statements 
made by Singapore's political leaders on the sub- 
ject of national development in the context of 
the evolving national education system in the 
decades of the 60s and 70s, the author makes a 
case for rethinking the priorities of education in 
the Republic and offers some suggestions on how 
the schools, in conjunction with other social 
institutions, need to attend to the social and moral 
development of the nation. 

The Second Section carries three articles on 
the theme of science education. The first article 
is entitled "A Piagetian-based Programme for 
Learning 'Elements and Symbols' ". It briefly 
introduces the Piagetian learning cycle which is 
the theoretical basis for a suggested programme 
for teaching the particular topic 'Elements and 
Symbols' in Chemistry at the Secondary School 
level. The approach advocated in this article 
stresses first-hand experience with real objects in 
the belief that the effectiveness of teaching and 
learning in terms of retention and significance of 
knowledge attained will be far greater than in 
traditional approaches. Phillip Adey's article, 
"Children's Learning Difficulties in Science" 
shares the same concern over the effectiveness of 

science teaching, but with younger children in 
mind. In particular, the author explores two 
related areas, firstly, matching the cognitive deve- 
lopment in the child with the intellectual demand 
of the science curriculum, and secondly, cogni- 
tive development as conceived in crosscultural 
studies of intellectual development in children. 

The fmal article, "Sigmatics - the Fusion of 
Science and Technology", deals with the long- 
standing controversy over the unwarranted divi- 
sion between the two disciplines in the context 
of science education in the United Kingdom. 
The author maintains that the traditional prestige 
accorded the pure sciences has detracted status 
from engineering and technology with damaging 
effects to both academic study and the manufac- 
turing industry in UK. The links between the pure 
sciences and industry, the author further points 
out, are actually closer than is often realised, and 
he goes on to argue for a new discipline encom- 
passing Science and Technology to be signified by 
the introduction of a new word, "Sigmatics". 
Although the article refers specifically to the 
situation in UK it is of timely relevance to other 
countries where Science and Technology have 
somehow become the first article of faith in 
modern education. 
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Teacher Education Objectives: 
A Survey of Student Views 

Introduction 

A survey was carried out in 1980 to gather the 
views of principals of secondary schools and junior 
colleges and those of the academic staff of the 
Institute of Education (IE) with regard to the 
repertoire of knowledge, skills and attitudes 
needed by new graduate teachers. It was found 
that there was a substantial commonality between 
the principals and IE staff with regard to their 
expectation of an initial training programme for 
graduate teachers. The "core objectives" identified 
were those directly related to classroom teaching. 
The "supportive objectives" which emerged in the 
study were those which were thought necessary to 
enhance the "core objectives" directly. The 
"peripheral objectives" were those the teacher 
may need only occasionally. 

The study to be summarized here was a sequel 
to the previous one; it sought the views of the 
students in the one-year full-time Diploma-in- 
Education programme. The survey was conducted 
in 1981 towards the end of the student's training 
programme. At that time, the students had 
completed three-quarters of their programme 
which included the greater part of their theoretical 
courses; three weeks of school experience, and ten 
weeks of teaching practice. Thus, the students 
might be expected to hold a realistic view of what 
they would need later on as full-fledged teachers. 
More specific questions attempted in this study 
were: 

. What were the areas of knowledge, skills 
and attitudes that the students expected 
to have acquired by the end of their 
training in IE? 

. What relative importance did the students 
give to the different areas of knowledge, 
skills and attitudes? 

What special skills were identified as 

important to the students in relation to 
the secondary schools in which teaching 
practice was carried out? 

Method 

The Questionnaire 

The questionnaire used in the previous study was 
adapted for the present survey with some 
modifications for items pertaining to background 
information. The sections for general or broad 
objectives, professional knowledge, professional 
skills and personal qualities of the teacher were 
kept intact so that comparisons could be made 
between the two studies. New sections included 
were for information pertaining to teaching 
practice and post-teaching practice evaluation. 

Where teacher education objectives were 
concerned, there were 22 items of general or broad 
objectives some of which were further defined as 
specific items of knowIedge, skills and attitudes. 
There were 14 items on professional knowledge 
objectives, and 29 items on professional skills 
in the questionnaires. Students rated these items 
on a five-point scale as to their importance for a 
new graduate teacher. There were 16 items on 
attitudes and personal qualities of the teacher for 
which the students were to indicate eight that they 
considered as more important. The content of 
these teacher education objectives will be 
mentioned in the relevant section of this summary. 

The Respondents 

The population of this study consisted of 295 
students in the full-time Diploma in Education 
programme in both the English and Chinese 
streams. A total of 229 students were present at 
the time of data collection; they represented 
77.6% of the population concerned. Of these, 
82.5% were from the English stream and 17.5% 

* This article is a summary of the Survey of Teacher Education Objectives: The Views of Diploma in 
Education Students published as a monograph in 1982. A report of the previous study was published 
in 1981 and a summary of the report appeared in Vol. 4 No. 1 of this Journal. 
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from the Chinese stream. 7 Readiness to upgrade content knowledge. 

The mean age of the respondents was 24.5 
years (SD 2.1 years). There was a female 
preponderance with 82.5% females and 17.5% 
males. Slightly more than two-thirds (68.5%) 
held Bachelor's (Pass) Degrees and another 29.3% 
Bachelor's (Honours) Degrees. Only 2.2% held 
Master's Degrees. 

Of these respondents, 37.6% gave private 
tuition for an average of 3.1 years and 26.2% 
worked as relief teachers for an average of 1.2 
years. Other teaching experience included 
voluntary tutoring in community centres or 
churches, instructing or demonstrating at the 
university, and instructing in Vocational and 
Industrial Training Board classes. However, such 
respondents make up only 10.5% of the total. 
Another 16.6% had other kinds of work 
experience. In short, a total of 90.9% of the 
respondents had work experience of one kind or 
another before joining the Institute of Education. 

Results 

Based on the average rating given by the 
respondents to  each item, the objectives were 
ranked within each set, separately for the broad 
teacher education objectives, professional know- 
ledge, professional skills, and personal qualities 
of the teacher. The objectives within each set 
were then classified as three groups with about 
one-third of the items in each group. The three 
groups of objectives thus classified were referred 
t o  as of high, medium or low priority. The results 
of ranking and classification are presented here. 

Teacher Education Objectives 

Of the 22 broad teacher education objectives, the 
seven considered by the respondents to  be of high 
priority are shown below, in descending order of 
importance. 

Rank Teacher Education Objectives 

1 Knowledge of the subject the teacher has 
to teach. 

, 2 Ability to  communicate with pupils. 

3 Ability t o  plan and conduct lesson and to  
carry out follow-up activities. 

1 ( 4 Ability t o  organize pupils for effective 
I learning. 

I 5 Ability t o  maintain class discipline. 

/ l  
I 

6 Ability to select, adapt and sequence 
subject matter to  suit a given group of 
pupils. 

The students considered the following eight 
broad teacher education objectives as being of 
medium priority: 

Rank Teacher Education Objectives 

Ability to  gather, organize and present 
subject matter and to devise scheme of 
work. 

Development of positive personal 
qualities such as being cooperative and 
innovative, etc. 

Knowledge of available resources for the 
subjects the teacher has to teach. 

Knowledge of self (trainee) as an 
individual (strengths and weaknesses, 
motives, attitudes, temperament). 

Knowledge of the education system: 
policy, goals, curriculum, examinations, 
school organization, etc. 

Readiness to  upgrade professional know- 
ledge and skills. 

Knowledge of self (trainee) in the social 
context (e.g. rights and responsibilities, 
etc.) in both professional and personal 
life. 

Ability to deal with professional 
problems in an objective manner. 

The remaining seven broad teacher education 
objectives were considered to be of low priority 
by the respondents. 

Rank Teacher Education Objectives 

16 Ability t o  relate one subject with other 
subjects and with life situations. 

17 Ability to use AVA and to  devise AVA 
materials when necessary. 

18  Ability t o  plan and carry out ECA. 

19 Ability t o  carry out a form-teacher's 
duties (e.g. keeping the class register, 
collecting fees, etc.) 

20 Ability to  use and maintain resources, 
equipment and instruments relevant to  
the subjects. 

21 Knowledge of the theoretical foundations 
of educational practice (philosophic- 
political, economic, sociological, and 
psychological). 

22 Ability to  communicate with pupils' 
parents and maintain good relationship 
with them. 
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Professional Knowledge Rank Professional Skill 

Of the 14 items of professional knowledge, the 
four considered by the respondents to be of high 
priority are shown below, in descending order of 
importance. 

Rank Professional Knowledge 

1 Syllabi of the subjects taught by the 
teacher. 

2 National examination systems (e.g. GCE 
'0' and 'A' level regulations). 

3 Assessment procedures in school (e.g. 
modes of assessment). 

4 Educational policy and goals. 

Considered as of medium priority by the 
respondents are the followed items of professional 
knowledge : 

Rank Professional Knowledge 

5 Curriculum structure for the different 
streams (e.g. Special, Express and Normal 
Streams). 

6 Psychological basis of educational 
practice (e.g. the application of psycho- 
logy in learning and teaching). 

7 Reports on education (e.g. the Goh 
Report). 

8 Administration framework (or structure) 
of the school. 

9 Sociological basis of educational practice 
(e.g. the socialization function of 
education). 

10.5 Overall ECA programme of the school. 

10.5 Pupil services (e.g. School Health Service). 

Of low priority to the students are the following 
items of professional knowledge: 

Rank Professional Knowledge 

12 Economic basis of educational practice. 

13 Special curricular provisions (e.g. Foreign 
Language Programme, Supplementary 
English Language Programme). 

14 Philosophic-political basis of educational 
practice (e.g. education for citizenship). 

Professional Skills 

Of the 29 items of professional skills, the 10 
considered as of high priority by the respondents 
are shown below, in descending order of 
importance : 

1 Skill in motivating pupils to learn (e.g. 
arousing their interest, using reward and 
punishment). 

2 Skill in deciding on methods and 
techniques to  be used in a lesson. 

3 Skill in maintaining a good teacher-pupil 
relationship. 

4 Skill in lecturing, explaining and 
demonstrating. 

5 Skill in maintaining classroom discipline. 

6 Skill in constructing and using tests 
for evaluating pupils' progress. 

7 Skill in questioning basic learning 
difficulties. 

7 Skill in questioning during a lesson. 

8 Skill in handling basic learning difficulties . 
9 Skill in pacing and sequencing a lesson. 

10 Skill in speaking clearly with appropriate 
pace and tone. 

The following professional skills are con- 
sidered by the respondents as of medium priority: 

Rank Profesional Skill 

11 Skill in using vocabulary within the 
level of comprehension of the pupils. 

12 Skill in setting and marbng pupils' 
exercises. 

13 Skill in using sentence structures 
appropriate to the pupils' level of com- 
prehension. 

14 Skill in putting the same idea in other 
words, when necessary. 

15 Skill in using correct speech. 

16 Skill in setting objectives for a lesson. 

17 Skill in organizing and supervising 
practical work (e.g. lab work or field- 
trips). 

18 Skill in conducting discussion and 
tutorials. 

19 Skill in deciding on the use of resource 
materials for the lesson. 

Professional skills considered as of low 
priority by the respondents are as follows: 

Rank Professional Skill 

20 Skill in supervising pupils at work. 

2 1 Skill in modulating speech according to 
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class size and the physical condition of 
the classroom. 

22 Skill in using basic AVA (i.e. chalkboard, 
picture, charts, specimens, tapes, OHP). 

23 Skill in using gesture and facial expression 
to  assist in communication. 

24 Skill in concluding a lesson. 

25 Skill in using drills during a lesson (e.g. in 
a language or PE lesson). 

26 Skill in using other AVA (i.e. ETV 
programmes, slides, film-strips, video- 
cassette, etc.) 

27 Skill in keeping pupil records (e.g. pupils' 
report books). 

28 Slull in designing and producing AVA 
when suitable ones are not readily avail- 
able. 

29 Skill in performing routine duties (e.g. 
keeping the class register). 

Personal Qualities of the Teacher 

Of the 16 items of personal qualities, the five 
considered to be of high priority by the respon- 
dents are shown below, in descending order of 
importance: 

Rank Personal Quality 

1 Is responsible. 

2 Is confident. 

3 Maintains effective human relationships. 

4 Exercises good judgement. 

5 Displays integrity. 

The respondents considered the following as of 
medium priority: 

Rank Personal Quality 

6 Is conscientious. 

7 Shows initiative. 

8 Is cooperative. 

9 Is reliable. 

10 Is able to withstand stress. 

11 Shows leadership. 

Personal qualities considered as of low priority 
by the respondents are: 

Rank Personal Quality 

12 Is well-adjusted. 

13 Is alert. 

14 Is punctual. 

15 Is appropriately dressed for activities/ 
work. 

16 Offers useful suggestions. 

Comparisons with the Views of Principals and IE 
Staff 

The students were posted only to  secondary 
schools (with and without pre-university classes) 
for teaching practice. Their responses were there- 
fore compared with those of the secondary school 
principals, numbering 115, who were involved in 
the previous study. 

Coefficients of rank difference correla- 
tion were calculated for the two groups of respon- 
dents for the four sets of objectives. The resultant , 
coefficients are .950 for the broad teacher educa- 
tion objectives, 3 0 0  for professional knowledge, 
3 0 2  for professional skills, and .737 for personal 
qualities of the teachers. All coefficients of corre- 
lation are significant beyond the .O1 level of con- 
fidence. 

In the previous study, 1 15 IE academic 
staff responded to the same four sets of objectives. 
Among these, 58% were from the departments 
dealing with curriculum studies, 2 1% with educa- 
tional studies, and 21% with supportive services 
(such as teaching practice, audio-visual aids, etc). 
Their responses were compared with those of 
the students here. The resultant coefficients of 
rank difference correlation are .952 for the broad 
teacher education objectives, 2 7 4  for professional 
knowledge, 2 6 5  for professional skills, and .852 
for personal qualities of the teachers. All coeffi- 
cients of correlation are significant beyond the .0 1 
level of confidence. 

It is obvious that there is a very high 
degree of agreement between the students, on the 
one hand, and the principals and IE. staff, on the 
other hand. The agreement is greater between the 
students and IE staff than between the students 
and principals, especially in the area of personal 
qualities of the teacher. 
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Post-Teaching Practice Evaluation 

Students' responses to the open-ended questions 
on special skills and knowledge needed and the 
strengths and weaknesses of the training pro- 
gramme were coded under broad areas. Only 
responses of similar nature, mentioned 10 or more 
times were reported. 

Special skills and knowledge mentioned by 
the respondents in response to the openended 
questions included: class control; adaptation to 
pupils' level of ability; guidance and counselling; 
motivation; teaching aids and resources; methods 
and techniques; 

Strengths of the training programme men-. 
tioned by the respondents included these: the 
Teacher Induction Programme and the Special 
Method Courses were helpful; the AVA course 
was useful; the programme provided an insight 
into the teacher's work; teaching practice was 
adequate and beneficial; full-time training allows 
for better adaptation to school work; there was 
variety and all-round development; wide choice 

. of Special Interest courses. 

Weaknesses of the training programme 
mentioned by the respondents touched on the 

sequencing of courses in the programme; theore-. 
tical emphasis; methodology advocated, and the 
nature of certain assignments. Comments were also 
made on the requirement to make observation 
records during classroom visits and the time 
distribution of PE course. 

Conclusion 

As is true of the previous study involving second- 
ary school and junior college principals and IE 
academic staff, the students surveyed here also 
placed teacher education objectives (both at the 
general as well as the specific levels) that have to 
do with classroom teaching directly at a higher 
priority; these seem to form the "core objectives" 
as were identified by principals and IE staff. 
Next in importance to the students were those 
objectives that might enhance the previous groups 
of objectives; these could be considered as the 
"Supportive objectives". Considered as of rela- 
tively low priority were knowledge, skills, and 
personal qualities that the teacher might need 
only occasionally or were only remotely related to 
classroom teaching. There was a considerable 
degree of agreement between the students, the 
principals, and IE staff with regard to the priority 
of the various teacher education objectives. 
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Pinchas Tamir 
Hebrew University 
Miriam Ben Peretz 
Haifa University 

Evaluation Practices in Teacher Education in Israel 

Abstract 

Evaluation procedures and the emphasis on evaluation in teacher education courses in Israel were studied 
through questionnaires administered to teacher educators, student teachers and practicing teachers. The 
results show that the emphasis on evaluation is marginal and that evaluation procedures in teacher educa- 
tion have significant effects on practicing teachers. 

Introduction instruction (Bloom, 1976). 

Relatively little is known of the details of teacher 
education course structure, content, teaching 
methods and staff characteristics and possible 
influences of such factors on the development of 
instructional strategies and their future practice 
among student teachers (Taylor 1969). Survey 
studies of input process and output variables 
usually fail to tell us precisely what are the causal 
relationships between input, process and output 
variables. We need more detailed studies that focus 
on specific aspects of teacher education courses 
and attempt to assess their impact. For example, 
Hoste (1980) was able to show that as a result of 
one term. colleae course student teachers were 
actually lookin; critically at the reading books 
they used in order to assess their readability and 
were "skimming" through books to determine 
their suitability. This information was gathered by 
means of teachers self-reporting. Having reviewed 
existing research in teacher education, Reid, 
Patrick and Bernbaum (1980) conclude that 
inquiries of the kind conducted by Hoste "show 
where the future research in teacher education 
may lie" (p. 148). 

In this study we chose to find out what are 
the evaluation procedures used in teacher educa- 
tion courses in Israel and to what extent do these 
procedures affect how teachers evaluate their 
student's achievement as they become practicing 
teachers. The importance of student evaluation 
and its potential and actual impact on instruction 
and learning has been repeatedly demonstrated 
(Tamir 198 1). While in the past teachers tended to 
view evaluation as an appendix to the learning pro- 
cess, primarily used to assign grades for the pur- 
pose of selection and promotion, in recent years it 
has increasingly become an integral component of 

Among other things, evaluation is used as a 
means for diagnosis of learning difficulties and 
feedback to teachers as well as to students. It 
helps in the selection of instructional materials and 
in matching them to students. It helps teachers 
and students in clarifying course objectives and 
directing their instructional and learning efforts. 
It also motivates and facilitates student learning: 
In view of the great importance of evaluation, it P 

would be interesting to study it in the context of 
pre-service teacher education. Information on 
evaluation procedures in teacher education pro- 
grammes is important as such. 

However, it becomes even more important if we 
take into consideration the fact that student 
teachers are influenced not only by the content of 
their course but, and perhaps even more strongly, 
by the actual behaviour and practices of their in- 
structors which may often serve as models. The 
role of evaluation as a link between teacher 
education courses and schools has been dealt with 
in a number of studies (e.g. Lopez, 1979; Riggs 
and Lewis. 1979). However. the nature and the 
cameleffect relationship pertaining to this link 
needs further research. 

This study is designed to: 
1. describe evaluation procedures in teacher 

education programmes in Israel 
2. examine the attitudes of teacher educators, 

student teachers and practicing teachers to 
evaluation 

3. find out to what extent do evaluation 
procedures in teacher education affect the 
evaluation procedures of teachers in their 
classrooms. 
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Method Findings 

Instruments 

Interviews were conducted in the year 1981 with 
five university teacher educators, five student 
teachers in the university and five secondary 
school teachers who had completed the teacher 
education programme at the university. Based on 
these open interviews, three similar question- 
naires were designed - one for each of the three 
target populations, namely teacher educators, 
student teachers and practising teachers. These 
questionnaires contained items dealing with the 
background characteristics of the subjects, evalua- 
tion procedures in their teacher education courses, 
the place of the topic "evaluation" in their teacher 
education programmes and how practising teach- 
ers evaluate their students in schools. Both closed 
and open responses were obtained. 

Subjects 
The questionnaires were administered to three 
populations and those that responded constitute 
the samples as follows: 

1. Teacher educators in five universities (N=56) 
and in five teacher colleges (N=54). 

2. Student teachers in two universities (N=68). 

3. Practising teachers who had completed the 
teacher education programme in the same 
two universities (N=75). 

Out of the teacher educators, 23% taught method 
courses, 24% general education courses (e.g. 
instructional theories, the use of educational 
technology), and the rest courses such as educa- 
tional psychology, sociology and philosophy. Of 
the practising teachers, 58% taught humanity 
subjects, 28% science and mathematics, and 16% 
languages. Thirtyeight percent taught in city 
academic schools, 22% in comprehensive schools, 
15% in vocational, 9% in agricultural and 16% 
in other educational institutions. 

Of the student teacher sample, 73% were 
studying in one university and the rest in another. 
Sixty-two percent specialized in humanities, 20% 
in sciences, 15% in languages, and 3% in other 
areas. 

Data Analysis 

The results of each questionnaire were analyzed 
separately and subsequently compared with 
each other. Frequency distributions, correlation, 
tests, analysis of variance and chi-square were 
used in the analysis. 

In this study, the responses of teacher educators 
and of student teachers refer to teacher educa- 
tion programmes while those of the teachers refer 
to  evaluation procedures in schools as well as to 
their study of evaluation when they had been 
student teachers. We shall first report findings 
pertaining to teacher education programmes, 
then those pertaining to high schools. Lastly we 
compare the two in an attempt to find possible 
effects of evaluation procedures in teacher educa- 
tion on those used by teachers in schools. 

1. Entry Information on Students 
Forty-three percent of the teacher educators 
report that they receive data on students 
entering the programme. The data include 
information on courses already taken (81%) 
personal background data such as age and 
socioeconomic status (55%), as well as 
information on prior achievement (62%). 
Only 10% say that they give serious con- 
sideration to entry information, 16% give 
medium consideration, 40% give little 
consideration, and 36% have no use for it 
at all. Teacher educators in method courses 
are making more use than others with entry 
data. 

2. Pretesting Students 
Fifty percent of teacher educators and 88% 
of the student teachers report that no pre- 
tests are used in their courses. About 25% 
of the teacher educators and 40% of the 
students believe that there is no need for 
pretests. A third of both groups claim 
that the knowledge of students is revealed 
during the academic year anyway so there is 
no need for pretests. Some teacher educators 
avoid pretests so as to save their students 
embarrassment and frustration that many 
such tests may elicit. 

Of the teacher educators that use 
pretests, 30% report that they administer 
paper and pencil tests, 14% use intewiews 
and 50% rely on class discussion. The main 
purpose of the pretests is to find out the 
level, knowledge and experience of the 
students as a group. Only 40% are interested 
to learn about the level of individual stu- 
dents. The same percentage report that 
they compare the end of course results to 
those of the pretest. Most teacher educators 
(86%) base their evaluation of students' 
progress on written assignments, 69% on 
active participation in class, and 36% on 
fmal examinations. 

JANUARY 1983 



In most of the items mentioned so far 
there is a high level of agreement between 
teacher educators and student teachers. 

3. Measures and Procedures of Evaluation 

3 .l Evaluation in classes 
Paper and pencil tests are used in half 

of the courses, say both teacher educators 
and student teachers. Of those that do not 
use tests 74% prefer assignments and papers 

not like to force their students r . 0  come to 
class. We have already mentioned the great 
value given to participation in class. Yet, 
more than half of the instructors do not 
check systematically for participation but, 
rather, base their evaluation on general 
impression. According to the students this 
is the case in 80% of the courses,and only in 
10% are the instructors evaluating participa- 
tion in a systematic manner. 

TABLE I 

Frequency of Use and Relative Weight of Various Evaluation 
Procedures as Reported by Teacher Educators (N = 110) 

Relative Weight Written Participation Presence Paper & Pencil Performance Oral 
Assignments in Class in Class Tests Tests Tests 

Less than 20% 2 6 48 
21% - 40% 40 24 
41% - 60% 20 5 
61% - 80% 5 0 
81% - 100% 1 1 

Number of Users 92 7 8 
Percentage of 

Users 84 7 1 

while 41% argue that written tests are in- 
appropriate for teacher education courses. 
15% declare that they are against tests under 
any circumstances. The distribution of the, 
student teacher responses was very similar 
(65%, 27%, and 12% respectively). 

Table I presents the relative weights allo- 
cated to various measures as reported 
by teacher educators. 

The data in Table I indicate that most 
teacher educators use more than one mea- 
sure. Most popular is the use of assignments, 
second, participation in class and third,- 
paper and pencil tests. Performance tests 
are rare and oral tests are practically non- 
existent. Interestingly, about half of the 
teacher educators use the presence in class 
as a factor which contributes to the grade 
in the course. Indeed, 75% check regularly 
whether their students are present and only 
6% do not do so at all because they would 

3.2 Evaluation of student teaching per- 
formance 

In 34% of the courses in our sample 
there is no evaluation of performance, 
most probably because it is irrelevant. 
In the rest, one of three modes of evalua- 
tion is used with a similar frequency: 
peer microteaching, pupil microteaching and 
practice teaching in schools. In half of these 
courses evaluation is global with no refer- 
ence to specific skills. In most cases in 
which specific skills are evaluated this 
is done in microteaching rather than in a 
real class situation. Up to this point there 
is a high level of agreement between in- 
structors and students. As we turn to prac- 
tice teaching, however, we find a large gap 
between the responses of the two groups. 
90% of the teacher educators involved in 
the supervision in practice teaching report 
that student teaching in schools is evaluated 
by both university instructors and the 
cooperating teachers and only 10% report 

SINGAPORE JOURNAL OF EDUCATION 



that this evaluation is done only by the 
cooperating teachers. The prospective figures 
as reported by the student teachers are 35% 
and 65% respectively. It appears that even 
if the report of the teacher educators is 
accurate the students are not aware of this, 
quite a disturbing finding! 

3.3 Transmitting information and feed- 
back evaluation procedures and results 

In the items pertaining to information 
and feedback there is a high level of agree- 
ment between the two responding groups. 
In two-thirds of the courses the instructor 
informs about evaluation procedure orally 
and only in a fourth of the courses this 
information is provided in writing. Most 
instructors use grades accompanied by 
written comments and return the papers 
with these comments to the students. In 
30% of the courses a class discussion of the 
results takes place also. 40% of all the 

3.4 Achievement and grades in teacher 
education courses 

Thirty-one percent of the instructors 
report that some students fail in their 
courses; 22% report that about 5% of 
the students fail and 12% that about 10% 
of their students fail. It follows that in two- 
thirds of the courses there is practically no 
failure as long as the students complete 
the requirement. It may be concluded that 
the rate of failure in teacher education 
courses is neghgible - once you get in you 
may be practically assured of obtaining a 
passing grade. Table I1 presents the distribu- 
tion of grades in teacher education courses, 
based on responses of 75 teacher educators 
who responded to this item. 

The data in Table I1 reinforce the con- 
clusion stated above. It may also be seen 
that half of the instructors do not assign 
grades higher than 9 or lower than 6 (on a 
10 point scale) while most students receive 
either 7 or 8. 

TABLE I1 

Distribution of Grades* in Teacher Education Course 
As Reported by Teacher Educators (N = 74) 

Percentage of Students Percentage of Teacher Educators Who 
Receiving This Grade Report That They Assign This Grade 

5 6 7 8 9 10 

Less Than 20% 

21% - 40% 

41%- 100% 

TOTAL 5 4 78 100 98 93 56 

* Grades on a 10-point scale 

instructors compared with only 26% of 4. Satisfaction with Evaluation Procedures 
the students think that such a discussion Sixty-two percent of the instructors are 
is desirable. 90% of the instructors who use satisfied and believe that their students 
written tests compared with 65% of the are also satisfied with their evaluation pro- 
students report that such a discussion cedures. A totally different picture is shown 
actually takes place. by the student responses; only 28% are 

JANUARY 1983 9 



satisfied, 28% do not object, 21% claim 
that they have no idea how they are eva- 
luated in at least some courses. 

The gap between instructors and 
students in this matter is obvious. The fact 
that at least some students are not well in- 
formed is also apparent. 

5. Learning about Evaluation 
Fifty-five percent of the instructors and the 
students indicate that they teachlstudy 
evaluation in their teacher education pro- 
gramme. 50% of the students compared 
with 23% of the instructors believe that 
evaluation is not as important as other 
topics and therefore among those who teach 
evaluation only 7% devote to the topic more 
than 5 class periods. 26% devote to the topic 
3-5 class periods, 46% two periods or less 
and the rest integrate evaluation with other 
topics. As to the students 76% report on 
two class periods or less, 21% on 3-5 class 
periods and 4% on more than 5 periods 
devoted to evaluation. It may be concluded 
that, by and large, teacher education pro- 
grammes communicate to students an image 
of evaluation as a marginal topic of relatively 
low priority. 

6. Conceived Importance of Evaluation in 
Teacher Evaluation 
There is a high level of unanimity in this 
matter. 80% of the teacher educators, 76% 
of the practising teachers and 60% of the 
students indicate that the topic is either 
important or very important. 20%, 20% and 
32% respectively indicate medium inipor- 
tance. 0%, 4% and 8% say "not important9'. 
The difference between students on the one 
hand and teacher educators or teachers, on 
the other, is quite conspicuous. It appears 
that many students do not realize how 
important the topic is until they reach 
school and have to face evaluation problems 
in their own classrooms. 

Comparing these conceptions to the 
actual evaluation practice reveals a large 
discrepancy. In the light of this discrepancy 
it is interesting to view the responses to the 
question: "Some people claim that evalua- 
tion procedures in teacher education have 
a marked influence on the evaluation prac- 
tices that prospective teachers use as they 
become teachers - how do you react to this 
proposition?" 34% of the teacher educators, 
28% of the teachers and only 12% of the 
students believe that there will be a strong 
influence; 51%, 27% and 43% respectively 

vouch for some influence and 4%, 24% and 
38% respectively do not expect any in- 
fluence at all. Again we see a large discre- 
pancy between teacher educators and stu- 
dents while practising teachers occupy a 
middle position. 

7. Teacher Educators in Universities and 
in Teacher Colleges 
In most items there were no significant 
differences between the two groups. Yet 
some difference did emerge. We calculated 
mean scores on a scale in which no=l and 
yes=2 and compared the results by test. 
However to simplify interpretation we 
report the results as "percent of saying 
yes." In the following data * indicates 
satistically significant difference at the 
0.05 level and ** at the 0.01 level. 

In teacher colleges instructors give a 
greater weight to practice teaching (5 1% 
compared with 12%, t=4. 1 l**) and to 
active participation in class (79% compared 
with 58%, t=2.06*). While 66% of the 
university teacher educators believe that 
paper and pencil tests are not suitable for 
teacher education courses only 15% of the 
instructors in teacher colleges think so 
(t=2.55**). 

More accurate information on evalua- 
tion is given to students at the universities. 

8. Evaluation Practices in Schools 
It should be remembered that all the tea- 
chers who responded to the questionnaire 
had completed their pre-service teacher 
education at the two universities to which 
our sample of teacher educators belong. 
In order to identify possible influences we 
asked the teachers to respond to similar 
questions as they relate to their evaluation 
practices in their schools. 

We found many similarities and some 
differences. Some of the differences can be 
explained by the different conditions in the 
two types of institutions. For example only 
20% of the teachers administer pretests and 
the rest claim that they have enough oppor- 
tunities to get to know their students during 
the year and therefore do not really need 
the pretests. About a quarter do not use 
pretests in order to save their students from 
embarrassment and frustration. Students' 
progress is evaluated by written tests 
(loo%), written assignments (96%) and 
active participation in class (33%). The rela- 
tive weights are similar to those in teacher 
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Percentage of students 
Receiving This Grade 

Distribution of Grades* in High School Classes 
As Reported by the Teachers (N = 68) 

Percentage of Teachers Who Report 
That They Assign This Grade 

Less than 20% 

21% - 40% 

41% - 100% 

TOTAL 8 7 98 100 100 9 8 86 

*Grades on a 10-point scale 

education courses: about half of the teachers 
determine 20% - 60% of the final grades 
based on paper and pencil tests, and up to 
40% on the basis of written assignments. 
However while 60% of the teacher educ'ators 
use absence from class as a measure, no 
teacher uses this at all. Teachers also give less 
weight to participation in class. On the other 
hand about a third of the teachers allocate 
up to 40% to oral examinations. We found 
also differences in the distribution of grades 
(see Table 111). 

It may seem that teachers use a wider 
range of grades probably because they rely 
less on impressionistic evaluation and have 
more confidence in the data which they 
use for evaluation. We have found a high 
level of similarity between teacher educa- 
tors and teachers in the following: use of a 

similar grading scale, providing written 
comments, discussing test results with 
students, the way evaluation procedures are 
communicated to students, the fact that 
only about 15% of the respondents are not 
happy with evaluation procedures in their 
institutions and the perception of instructors 
with regard to students' satisfaction with 
these procedures. 

While the data reported so far suggests 
the existence of relationships between 
evaluation procedures in teachereducator 
programmes and high schools, more direct 
evidence on the effects of evaluation proce- 
dures in teacher education courses is pro- 
vided by comparing teachers who studied 
evaluation with those who did not study 
evaluation at the university (Table IV). 
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TABLE IV 

Responses of Teachers Who Studied Compared With Those Who Did Not Study Student Evaluations 
in Their Teacher Education Program (in percentage)* 

Item Studied Did Not Study 
N=4 1 N=34 

Administer pretest at the beginning of the year 29 17 

Don't administer ~re tes t  in order to save their students from frustration 32 19 

Compare results of posttests to those of pretests 5 4 48 

Evaluate student's achievement 
on the basis of: Written assignments 89 100 

End of year test or paper 44 28 
Active Participation in class 94 56 

Use paper and pencil tests during the school year 100 9 1 

Write comments on students' tests in addition to grades 75 60 

Lead class discussion on students' res~onses in tests 93 79 

Believe in the desirability of discussing test results with individual 
students 5 0 20 

Check participation in class in a systematic manner 46 3 5 

Students receive written description of requirements and examples 
of tests 25 18 

Satisfied with evaluation procedures in their school 88 77 

Do not believe that evaluation procedures in teacher education have 
any effect on evaluation procedures used by teachers in school 18 3 2 

*Only items which reveal differences are included 

Although the differences between the 
two groups are not dramatic, they do reveal 
a consistent trend: more of those who studied 
evaluation in college believe in the effect of 
evaluation procedures in teacher education on 
what teachers do in schools; are more satisfied 
with their evaluation procedures; use more varied 
evaluation measures; provide more accurate 
description of course requirements, and make 
better use of test results for feedback and diagno- 
sis purposes. 

Discussion 
In the previous section we reported and briefly 
discussed the findings. We shall attempt now to 
summarize the main results and discuss their 
implications. We find that the importance of 
evaluation is generally recognized. Although a 
certain percentage of the student teachers do not 
value the study of evaluation, it is evident that 
as they become practising teachers they realize 
how important the role of evaluation in school is. 
In the light of the high premium, what is the 
place of evaluation in teacher education? 

The picture is not very encouraging. Three- 
fourths of the students have not had more than 
two periods devoted to the topic of evaluation 
during their teacher education programme. 45% of 
the teacher educators do not deal with evaluation 
and of those who teach the topic only few 
devote to it more than five periods. It may be 
concluded that evaluation as a topic occupies a 
marginal position in teacher education in Israel. 
It is thus not surprising many student teachers 
have such an image of the topic. Yet, we did 
find a significant effect of studying evaluation 
at the university on evaluation practices of teach- 
ers in school. Hence, it is not unreasonable to 
suggest that paying more attention to evalua- 
tion in the teacher education programme would 
have a significant impact on the improvement of 
evaluation in schools. 

We find a high level of similarity between 
teacher educators and teachers in the following: 
little consideration of entry characteristics and 
behaviours; evaluation of progress based on 
assignments and participation in class; the use of 
several, rather than one, evaluation measures; the 
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use of the same grading scale; and a similar treat- 
ment of test results. The few differences that we 
have found, such as the wider range of grades used 
by teachers, or the tendency of teacher educators 
to use more impressionistic evaluation criteria, do 
not change the basic general resemblance. It may 

l be hypothesized, therefore, that any improvement 
; in evaluation procedures at college will lead 
1 to the improvement of evaluation procedures 
K in schools. This hypothesis is supported by the 

belief of most respondents, especially the more 
experienced ones, that evaluation procedures in 
teacher education have substantial effects on 
how teachers evaluate their students. This hypo- 
thesis may be tested by further research. Another 
important finding relates to the relatively low level 
of satisfaction of student teachers with evaluation 
procedures as well as the ambiguity regarding 
evaluation criteria in teacher education. Teacher 
educators should rethink the role of evaluation 

in their courses and attempt to remedy and 
improve their current procedures. 

Based on the findings, we offer the following 
suggestions : 

1. Increase the scope and depth of the study of 
evaluation in teacher education programmes. 

2. Use e n w  data for purposes of planning 
instruction and as a base line for the assess- 
ment of progress. 

3. Use more varied, both routine and creative, 
measures of evaluation in teacher education 
courses. 

4. Sensitize student teachers to the potential 
of evaluation as a means of improving 
instruction and learning in schools. 
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Education and Development: 
Era of Hope and Disillusionment 

It seems almost superfluous to have to highhght 
formal education as a social and moral institution 
(historically that has been its main role) but for 
the fact that after the Second World War greater 
consciousness on the part of rich industrialized 
countries spawns fresh concepts and notions that 
education is an economic enterprise. The human 
capital concept popularized by the Chicago School 
of economics as reflected in the works of Schultz 
and the seminal work of Denison catapulted edu- 
cation into the forefront as an engine of economic 
development for the socalled Third World coun- 
tries. Heavy physical capital investment, with the 
exception of Japan and Germany, which is 
thought to be a sufficient stimulus for economic 
development in classical economic theory fails to 
deliver the goods. The frantic search for an effica- 
cious solution to Third World Poverty unearths 
the forgotten dimension of educated and trained 
manpower as the missing variable in the economic 
development equation. Education becomes the 
new faith for Third Worlds in their attempts to 
banish poverty and join the rich industrial clubs. 
Needless to say, the new faith which holds sway 
for more than a decade ends in disillusionment 
(reflected in the Belagio Conference of 1974) for 
trained manpower is a necessary but not sufficient 
condition for national development. The comple- 
mentarity and substitutability of physical and 
human capital have been overlooked. But whilst 
the human capital formation theory holds sway, 
formal education becomes predominently an 
economic enterprise and correspondingly its func- 
tion as a social and moral enterprise is reduced in 
importance. 

For the many Third World countries, after 
having sunk millions of dollars into education, the 
promise of pay-offs have yet to materialise. 
Economic development as part of national deve- 
lopment is yet a dream. Political and social deve- 
lopment which is assumed to follow educational 
development takes the form of political and social 
unrest. With more people educated to higher levels 
but with occupational and social expectations and 
aspirations unmet, instability sets in. Internal in- 
stability has a spill-over effect on neighbouring 

countries leading to turbulence threatening not 
only neighbouring countries but involving global 
powers as well. Hence the movement in the 50s 
and 60s for education for international citizenship 
or understanding was premature and in a sense 
irrelevant due to the wide disparity in the develop- 
mental level of nations. 

The concern verging on the obsessional is 
for economic growth with cursory attention paid 
to social and moral development. Such a concern 
for GNP growth is not entirely unfounded or mis- 
placed for countries struggling for sheer physical 
survival; and there is need to  build up a viable eco- 
nomic base on which other less tangible but never- 
theless important goals to ensure that the econo- 
mic and political base built up painstakingly is not 
dissipated. It is not that new nations do not rea- 
lise the importance of the intangibles (the soft 
ware, so to speak) such as national identity, 
patriotism, a heightened sense of personal and 
social responsibility, the concept of justice and all 
that it implies and a whole host of primary social 
and moral values. Every new nation proclaims re- 
peatedly that it is placing great priority on these 
intangibles, the very stuff and soul of a nation, but 
faced with the harsh reality of physical survival 
and the desire to share in the world's growing 
abundance, the gift of science and technology, the 
intangibles somehow receive less attention than 
the pressing need to increase GNP. But many new 
nations in spite of almost super-human effort and 
sizeable foreign aid never make it to the rich club 
of nations. Others never even achieve take-off. For 
many nations, the diversion of scarce educational 
resources for the purpose 'of economic growth 
leaves GNP unchanged or changed very little but 
the social cost of an unbalanced education is high. 

National development is more than econo- 
mic growth. For some of the more fortunate new 
nations, among which are Singapore, Malaysia, 
Taiwan and South Korea, the economic take-off 
climbs steeply to achieve a level of prosperity be- 
yond expectation. But such a rapid growth of GNP 
is not without its social cost and is not without 
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its attendant problems. For Singapore and the 
other newly industrialized countries, the period of 
economic want and material deprivation are over. 
The economic hump has been crossed but there is 
no assurance that the now robust economy and 
political stability, a sine qua non for economic 
growth, will be a continuing feature if the intangi- 
bles mentioned previously are not given their due 
recognition as the very stuff on which economic 
growth and political stability are anchored. Rela- 
tively speaking, once economic growth and politi- 
cal stability are assured, at least in the short run, 
attention must be directed towards ensuring past 
and present gains are sustained. Also with growing 
affluence increasing attention is directed towards 
the quality of life that currently exists and its 
evaluation vis-a-vis the quality of life that should 
be built up. Such concerns stem from a number 
of observable facts or phenomena that seem to 
characterise life in Singapore today and the pro- 
bable path life-style is heading towards-a direc- 
tion that may spell trouble for future generations 
if not deflected or arrested as the case may be. 

The above is not to be taken to imply that 
no attention at all is taken of the intangibles: the 
social and moral development in the parameters of 
national development. Few governments are as 
conscious as that of Singapore in viewing national 
development in a holistic perspective. Speeches of 
political and civic leaders, pronouncements in 
Parliament, educational and social policies-all 
these reflect the great importance placed on the 
social and moral dimensions. But given the scarce 
resources (including the available time of political 
and civic leaders) and the pressing need to find 
employment for the large pool of unemployed 
in the 60s, the problem of social and moral deve- 
lopment received less focussed attention. An 
examination of educational policies will however, 
reflect the awareness of its importance. 

In 1959, Singapore won its right to self- 
government and in 1963 became a state within 
Malaysia. In 1965, it became an independent 
state. We know that a state may be created with 
the stroke of a pen (a political act) but nationhood 
comes more slowly and painfully. One has to work 
at it to attain nationhood because nationhood is a 
psychological phenomenon. Until the majority of 
the people are aware of their citizenship duties and 
responsibilities in an active sense and a strong 
national identity develops with a strong cultural 
base and a distinctive morality, nationhood is in 
doubt. 

Whilst economic growth is made the corner- 
stone of national development on the calculated 
assumption of the beneficial reciprocal effect of 

economic growth and political stability, an assum- 
ption that has been borne out in the Singapore 
case, the other dimensions of education though 
not entirely englected, receive less attention. The 
measure of Singapore's economic success has been 
well documented even as far back as 1973 (Geiger 
and Geiger). 

National Development: Education, Conflict, 
Resolution and Unity 

For a young state, the problems which re- 
quire resolution are many and complex in the 
modernization process to attain goals which the 
political leaders have charted. Under such circum- 
stances, priorities have to be set. Whilst other in- 
stitutions, economic, political and social, are in 
the process of being modernized and mobilised for 
the task of national development, the major social 
institution, the school system, which was in a 
truncated and stunted form on the attainment 
of self-government, has also to be built up to com- 
plement the national effort to build a new nation 
out of the heterogeneity of racial, linguistic and 
religious groups. 

On the achievement of self-government in 
1959, the government found itself confronted 
with four separate systems of education, each 
drawing its inspiration from a source outside of 
Singapore, a hardly tenable state of affairs for a 
newly independent state struggling to transform 
itself into a nation. The situation is akin to Furni- 
vall's definition of a "plural society" which he 
defined as a "unit of disparate parts which owes 
its existence to external factors, and lacks a 
common social will". His elaboration of the 
concept of a plural society typifies the situation 
in 1959: 

"....In each section the sectional common 
will is feeble, and in the society as a whole there 
is no common will. There may be apathy, even on 
such a vital point as defence against aggression. 
Few recognise that, in fact, all the members of 
all sections have material interests in common, but 
most see that on many points their material 
interests are opposed." 

The then Minister of Education in 1959 
summed up the problems facing Singapore thus: 

"If the cver-whelming majority of our 
school children were only in one type of school 
then much of the complexity and difficulty of 
formulating a unified education policy could be 
easily ironed out. If only the four education 
streams were convergent instead of being diver- 
gent then much of the anxiety, stresses and 
strains that confront us in the task of nation 
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building could be dispelled .... the Chinese, Malay 
and Tamil schools are wholy communal ... 
only in Enghsh schools children find ... a common 
acceptance of certain values of life" (Yong, 1959). 

The task of nation-building and moderni- 
zation then is to inculcate common loyalty and 
values which cut across communal loyalties and 
which, hopefully through a common school 
system, build up a national ethos and spirit that 
will transform a political State into a Nation. 
Among others, the institution of the school has 
played its part well so that the society that was 
seen as consisting of "essentially selfish and self- 
centred people" and as an "aggregate that amount- 
ed to no more than a rootless, migrant parvenu 
society" is today seen as a more cohesive society 
"no longer, as a people, indifferent to our collec- 
tive problems" (Goh, 1972). 

The Transformation of Singapore into a Modem 
State 

Obviously the task of the school in building 
new values which undergird loyalty to the nation, 
a strong competitive spirit, universalism in the 
conduct of public affairs, acceptance of change as 
a condition of life, punctuality and all the other 
complexes of values necessary for the successful 
modernization of a society is supported by simul- 
taneous changes in Singapore's economic, political 
and social institutions. The rapid rate of eionomic 
development and urbanization have played their 
part as well in transforming a fragmented and tra- 
ditional society into a modern state. Whatever 
criteria that are used to rate modernity, Singapore 
must count as one of the modern states of the 
world today: whether the criteria used pertain to 
rate of economic growth, urbanization, literacy, 
energy consumtion, increasing welfare of the po- 
pulace, labour participation or psycho-social char- 
acteristics. That rapid modernization is possible, 
apart from the political stability that is derived 
from an able political leadership that has the 
capacity to grasp the emergent aspirations of the 
people and articulate -and translate that aspiration 
into policies and action, is due in some measure to 
certain characteristics of the migrant stock that 
facilitate the transition from a traditional to a 
modern society. These characteristics have been 
identified as receptiveness to change, achievement 
orientation, materialism, individualism, aspiration 
for social mobility, economic rationality and ac- 
quisitiveness (Hassan, 1976). 

Whether this characterization of the Sing- 
apore man is an accurate representation is a moot 
point. What is significant, however, is the observa- 
tion that as a people the average Singaporean is 
highly resilient and adaptable holding no strong 
principles and adhering to no strong traditional 
values which can serve as strong obstacles to 

change. Change is quickly accepted and incor- 
porated into his way of life. Conservative values 
which informed and guided life in all its aspects up 
to and including the first decade after the Second 
World War melted away when confronted with 
new values that followed the intense effort at 
modernization after independence. Thousands of 
people were transplanted from slums and tradi- 
tional karnpongs (Malay villages) to flats and they 
have adapted without apparent psychic trauma. 
Traditional occupations were wiped out and new 
occupational roles emerged transforming the 
whole economic and social fabric of society within 
a decade; the people have taken these dramatic 
changes in their stride. They have adapted. These 
are the positive qualities which make for survival: 
'rapid response to changes perceived as necessary 
for the achievement of the good things of life 
for a long time seen as available only in Western 
industrialized nations. Those very strengths may 
well be weaknesses when they also incorporate 
and absorb indiscrimately Western values that are 
dysfunctional in the context of Singapore. 

The Unfinished Business: Eliminating the Negative 
Effects of Rapid Industrialization 

For a nation to be a nation, economic strength 
is a necessary but insufficient condition for a 
resilient and strong nation. Bread and butter 
sustains physical life but is hardly what life is 
all about. Economic herewithal once achieved 
must be seen as providing the purchase for a 
social and moral fabric, the very soul of a nation, 
that a people works towards, holds on to in the 
face of adversity and is ready to make sacrifices to 
uphold. It has been said that a nation no matter 
how prosperous but consisting of selfish, self- 
centred, time-serving individuals who lack all the 
graces of civilised life is hardly a nation worth 
sacrificing for. 

Political stability and economic affluence 
are not the end product of the modernization 
process. It is a continuing process: a process of 
renewal and change, of correcting excesses and 
errors of judgement of what is traditional and 
modern, of eliminating fads mistaken for moder- 
nity and ensuring what is considered to be the 
quality of the good life is not sacrificed for what 
is ephemeral. Rapid economic development and 
affluence, a constituent part of modernization, 
cannot be the be-all and end-all. Without a strong 
cultural base and a national philosophy such as is 
found in Japan, the social cost of modernization, 
if it is based on the unmitigated Western model, 
can be very high. 

Singapore is a case in point. The rapid pace 
of industrialization. modernization and the un- 
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intended accompanying injection of westerniza- 
tion within the last decade and a half, has spawned 
the technological society as we see it today. In a 
technological society, values which once in- 
fluenced human relationships are eroded and de- 
valued. Even core values such as honesty, loyalty, 
integrity, trust, compassion and respectability 
suffer a devaluation in such a society as a result 
of re-interpretation of these values in response to 
the demands of that society. Technology creates 
its own values which may be subsumed under the 
term "materialism". Put in another way, large sec- 
tors of institutional life and humans now derive 
their meaning and values from industrialism. 
The worth of a person is judged by his material 
success and the number and kind of material 
status symbols he possesses. For the common 
,people, high consumption is the norm, conspicu- 
ous consumption the obnoxious by-product of a 
status-hungry people. Human relationship is 
based more and more on the market exchange 
theory. Compassion and care for others are in- 
creasingly scarce commodities. The world of work 
becomes a/ separate entity and is contra-distinct 
from the world of leisure. This leads to the deve- 
lopment of attitudes and values harmful to the 
world of work. An observed phenomenon of 
developed western societies is the attitude that 
work is a necessary evil to earn the means to 
really "live" in the world of leisure. Dissatisfac- 
tion with such a mode of life is reflected in inci- 
pient movements in the West to correct the ex- 
cesses of economic affluence (Steenbergen and 
Feller, 1979). 

The question is whether industrialization 
must be accompanied by the kind of westerniza- 
tion in the sense that the western values and way 
of life must inevitably follow. It becomes irievit- 
able only if the new nation does not foresee its 
dynamics and how it can lead to a way of life that 
appears to propel people along paths that appear 
to be concommitants of technological progress. If 
the negative values that accompany industrializa- 
tion are indeed inevitable by-products of indus- 
trialism, then all industrialized societies would 
exhibit the same cultural features. We know that 
this is not so. Even a cursory study of the indus- 
trial societies of Japan, the Soviet Union and the 
United States or Britain will show that there are 
significant differences in the cultural patterns 
dominant in each of these. The existence of dif- 
ferent models side by side gives hope that Singa- 
pore could, if it has the will and the foresight, 
industrialize and modernize in a manner that 
avoids some of the grosser negative effects of 
economic development and affluence found in 
the West. The model Singapore evolves must 
be based on its own cultural strengths, the 
blending of the strengths from the separate 
cultural base as represented by the four main 

racial groups: the Chinese, the Indians, the 
Malays and the Europeans, just as the Japanese 
have industrialized without eliminating the dis- 
tinctively Japanese culture which by and large 
grows out of the blending of the beliefs of Shin- 
toism, Confucianism and Buddhism. Western 
industrial culture is incorporated in but is never 
allowed to supplant the ~apanese way of life. The 
uncritical acceptance of the Western model in the 
early days of development, pre-occupation with 
more pressing problems of the development 
decade, the very adaptability and receptiveness 
of the people develop into an emergent way of 
life that is now considered inimical or portentially 
inimical to the development of thosecharacteris- 
tics that can sustain national growth in all its 
aspects. The Western model of development in 
its entirety is seen as undersirable and inappro- 
priate for a society that has its cultural roots in 
the East. The direction of development has to be 
deflected. The current thinking is that Western 
science and technology with their undergirding 
values of objectivity, universalism and unceasing 
pursuit of knowledge and its application to pro- 
duction are desirable but certain Western values 
which are reflected in behavioural patterns of 
unmitigated and mindless individualism, of ex- 
treme sectional interest reflected in the adversarv 
model of government and the governed, of em- 
ployer and employee, of excessive hedonism, of 
rootlessness and cultural poverty in the midst of 
material abundance, of escapism as reflected in 
hippism and drug abuse are unacceptable. What 
Singapore wants is a blending of the best features 
of both Eastern and Western civilizations, distilling 
what is acceptable from the West and resuscitating 
and strengthening those Eastern values that could 
give meaning and purpose to life. It must do so 
assiduously, deliberately and forcibly if it is to 
succeed. Success in this endeavour is problematic 
but not impossible. 

Education and the Unfinished Business of National 
Development 

Once again, the education system will be called 
upon to perform a major function in its historical 
role as society's main agent in transmitting social 
and moral values designed to counteract values 
considered harmful to society in the long run. 
The problems schools will face in this task are 
many and complex. For one thing, models for the 
development of this new dimension are few and 
far between and, even if available, may not be 
entirely appropriate. 

Part of the problem may be attributed to the 
world-view people carry in their heads that schools 
are passive agents transmitting mindlessly values 
that are effete and entirely incapable of playing 
a reconstructionist role. Such a world view has 
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been promoted by the writing of sociologists of 
education who see education as a prime agency of 
conservation. Both empirical and speculative social 
theorists have shown little interest in the processes 
and mechanisms of social change, at least up to the 
middle of this century. The two notable excep- 
tions are Dewey and Counts who pioneered the 
instrumentality of education in the process of 
change in their social reconstructionist theory of 
education. They were followed by a host of other 
social scientists who constantly stressed the 
potentiality of society's education system as 
an instrument not only of social control but also 
of social development. Schools can be used and 
used successfully to provide a countervailing force 
to arrest trends considered undesirable and build 
up an ethos of social and moral living designed to 
transform the whole of society. 

Another problem the school faces in its 
social and morai development programme may be 
attributed to the contemporary tendency to look 
upon every situation as fluid, the reluctance 
to formulate and articulate standards of social 
and moral behaviour, the popular cult of looking 
upon all values as relative, the suspicion that 
absolute standards bear too much the stamp of 
totalitarianism or emergent totalitarianism. These 
tendencies are responsible for the current malaise 
in the school's role as the social and moral social- 
izer of the young. Schools are left without guid- 
ance and without clearly articulated and for- 
mulated standards to follow. Charting the path of 
national development in the social and moral 
spheres without clearaut guide is to allow the 
stronger social, economic and political forces full 
play. Instead of controlling the nation's social and 
moral destiny, the people become the creatures 
of forces which happen to be fashionable and 
current at any one point in time. 

A further problem is the tendency to casti- 
gate Western values as degenerate. In the practical 
affairs of men, it is difficult to make fine distinc- 
tions between Eastenl and Western values. The 
masses exposed to ways of life other than their 
own imitate what they consider to be status 
symbols. Their world view, their conception of 
what in the modern life, is derived from long 
years of social conditioning by the mass media. 
Analytically, however, it is possible and desirable 
for the thinking elites to distinguish values that 
are distinctively Eastern or Western, their his- 
torical roles, their genesis, their action or be- 
havioural counterparts and their impact on the 
quality of life. It will not do to classify all values 
we dislike as Western and all that we consider 
good as Eastern. It is a historical fact that Western 
values have played a dramatic role in harnessing 
the forces of nature for the material well-being of 

mankind by the application of science and tech- 
nology to the process of production and distribu- 
tion. Western values pertaining to the inherent 
worth of man and his right to a dignified life in 
this world rather than the next have also revolu- 
tionised thinking in structuring the relationship 
between man and man on the one hand and the 
state and its citizens on the'other. Many humani- 
tarian values have their origins in the West. West- 
ern values whether seen as abstractions or in be- 
havioural terms are spawned by the complex of 
interacting relationships between deep philoso- 
phical beliefs and their institutional set-ups. In 
that sense their values in their societal context are 
"functional". ~ransplanted these values could be 
disruptive of life and dysfunctional in a society 
that is held together by different beliefs and 
institutional set-ups. What is necessary is an 
indepth analysis of Eastern and Western values 
and their implications in behavioural terms, the 
kinds of social structure likely to develop and 
support desirable values, the kinds of sanctions 
(which include rewards) that could be used to 
achieve the desirable social and moral state we 
want and perhaps the inherent risk of too rigid a 
value system in an era of change. 

The school itself is part of the problem in 
the task of social and moral development. Tradi- 
tionally, the social and moral values that are trans- 
mitted are by and large informal and very often 
unintended (the hidden curriculum). Attempts 
at formal instruction such as in religious instruc- 
tion, civics lessons, citizenship training and moral 
education are often poorly executed or carried out 
perfunctorily. Schools often feel uncomfortable 
when called upon to instruct formally social and 
moral values. In part this is due to the ambiguity 
of such values in a society that is undergoing rapid 
change when signals from significant others are 
often contradictory and confusing. In part it 
is due to a lack of tradition in such tasks. Teach- 
ers' sense of insecurity and low status may partly 
account for this discomfort. The contradiction in 
values preached or taught in school and the values 
that are .current at the societal level on the one 
hand and the incongruity of taught values and the 
school's social itructure on the other add to the 
discomfort. These are serious problematic areas 
that cannot be brushed aside as trivial and must be 
resolved if schools are to play a significant role in 
the social and moral development of the young. 

That the school system is a significant 
social and moral institution is a social fact and 
must be recognised as such. That it is not playing 
as significant a role as it has in the past is a 
contemporary phenomenon. That it should be 
playing its historical role with energy and faith 
in the current social and moral malaise is recog- 
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nised. That it needs support, both moral and and with concerted effort by one and sundry 
material, to perform its social and moral role may be necessary if schools are to play an active 
has to be given serious consideration. School and and vigorous role in the social and moral growth of 
society must move in harmony if it is to have the future generation. Schools, in conjunction 
any chance of success at all. A re-invigorated with other social institutions, will have to attend 
educational system, one differently conceived to the social and moral development of the nation: 
and reconstituted with a vastly different curricula the unfinished business of national development. 
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A Piagetian-Based Programme for Learning 
"Elements and Symbols" 

Introduction 

Piaget's learning theory on cognitive develop- 
ment has had considerable impact on science 
education (Plaget, 1964; Inhelder and Piaget, 
1958; Craig, 1972). The theory classifies cogni- 
tive learning into four successive stages: (a) sen- 
sory-motor, (b) pre-operational, (c) operational, 
and (d) formal. Various programmes and instruc- 
tional strategies have been developed based on the 
theory (Batt, 1980; Karplus, 1977; Renner and 
Stafford, 1979; Ryan, et al., 1980; Herron, 1978; 
Good e.t al; 1978). An application of this theory 
for teaching and learning scientific concepts is the 
Piagetian learning cycle (Karplus, 1977) which is 
of growing interest among science educators. 
This article intends to introduce briefly the learn- 
ing cycle in general and suggest a learning cycle 
for teaching a topic in chemistry: "Elements 
and Symbols". 

Piagetian Learning Cycle 

According to  Piaget (1964), there are four factors 
explaining cognitive development from one stage 
to  another. They are (1) maturation, (2) experi- 
ence with physical environment, (3) social trans- 
mission, and (4) self-regulation. Among the four 
factors, Piaget considers "self-regulation" the 
fundamental one for the learning process. The 
learning process involves three steps: (a) assimila- 
tion, (b) disequilibrium, and (c) accommodation. 
"Assimilation" is the process of incorporating 
data into existing structures. Initially, a person 
assimilates a new experience into his reasoning 
pattern (operation) through interaction with the 
environment and/or objects with his senses. He 
will react to it with his understanding. At this 
stage, the reasoning pattern is disturbed because 
of inappropriate or ill-fitting responses. So "dis- 
equilibrium" occurs. The mental structures need 
to be adjusted in order to compensate for this 
"disturbance" and consequently equilibrium will 
be restored. This means "accommodation" has 
taken place. The new experiences are now com- 
bined with the previous reasoning pattern to gen- 
erate a new logical reasoning pattern. Reasoning 

that makes use of direct experience, concrete 
objects and familiar actions is considered to be a 
concrete reasoning pattern, whereas that based on 
abstractions, for instance concepts, theories, 
mathematical relationship, is considered to be a 
formal reasoning pat tern. 

The Piagetian learning process (assimila- 
tion, disequilibrium and accommodation) closely 
adheres to the structure of the discipline of 
science (Renner and Stafford, 1979). Piaget's 
theory was adopted by Karplus (1977) who has 
developed a strategy for incorporating it into a 
pragmatic method for use in the classroom situa- 
tion. (Karplus, 1977; Karplus and Lawson, 1974). 
This strategy is called the learning cycle. It con- 
sists of three instructional phases that combine 
experience with social transmission and self- 
regulation. They are (1) exploration, (2) invention 
and (3) application. 

The exploration phase allows students to 
participate in activities to develop new experiences 
based on his past experiences. It involves minimal 
guidance and allows for observation with answers 
which are not necessarily correct. (Fowler, 1980). 
This is an important step for chemistry learning, 
especially for those who are beginners, as most of 
the basic concepts in chemistry require formal 
thinking, which most students have difficulty 
comprehending (Ingle and Shayer, 1971; Hudson, 
1976). The new experience should raise questions 
that the students are unable to explain by their 
present reasoning pattern. As a result, mental 
disequilibrium will occur and they will be ready 
for self-regulation. This step is also known as 
"gathering data". 

The invention phase provides social trans- 
mission - interactions between teacher and stu- 
dents, students and students, students and media 
(e.g. textbooks, films, computers). The concepts 
and principles are introduced and related to their 
own findings in the exploration activities. The 
teacher or the printed handout plays an important 
role here. Moreover, reinforcement activities 
should be given to help students familiarize them- 
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selves with the new concepts learned so that the 
retention of knowledge grasped will be increased 
and the learning will be more significant. This 
step is also called "getting the idea" or "concept 
introduction". 

The last phase, i.e. the application phase 
or "expanding the idea", provides students with 
additional experiences by making them apply the 
skills or concepts learned during the invention 
phase. The students become problem-solvers. 
Individual guidance in identifying difficulties 
and resolving them is essential in this phase. 

The learning cycle emphasizes activity- 
centred teaching which provides many concrete 
experiences and examples as the foundation for 
concepts. This is supported by Chiappetta (1976) 
and Smith (1978). According to Renner (1971, 
1979), the enquiry-oriented method leads to 
better performance in the learning of formal con- 
cepts as well as concrete concepts. Goodstein and 
Howe (1978) also reported that the real bene- 
ficiaries of the use of concrete experiences were 
the students at the highest cognitive level rather 
than those at the lowest level. 

As an example of application of the learning 
cycle in chemistry, a programme for learning 
"Elements and Symbols" for 12-14 year old 
students is described below. 

Teaching of "Elements and Symbols" 

The science of chemistry starts with the iden- 
tification and appreciation of the nature and pro- 
perties of the 'non-living matter which surrounds 
us. The basic knowledge in chemistry is about 
the elements - the names of elements and their 
common characteristics, the classification of 
elements into metals and non-metals and into 
three physical states, the symbols for elements 
and how they are derived from their Enghsh and 
Latin names. Thereare patterns and generaliza- 
tions in the names, characteristics and symbols 
of elements. The realization and appreciation of 
these aspects are essential to make learning inter- 
esting. Moreover, such realization and apprecia- 
tion is one of the important aims to be achieved 
in learning chemistry (De Rose, 1970, 1971). 
But many teachers tend to ignore the importance 
of this basic knowledge and to teach this "topic" 
simply by listing down the names and symbols in 
corresponding order and asking students to learn 
them by heart. If the students see and touch the 
elements, their learning will definitely be more 
meaningful. The improvement of this type of 
learning situation could be made by incorporating 
the learning cycle into the teaching process. 

The concepts involved in the topic "Ele- 
ments and Symbols" are classified as concrete 
because they are based on observable criteria and 
require concrete reasoning pattern for under- 
standing. Renner and other researchers (Renner 
and stafford, 1979; Chiappetta, 1976; Smith, 
1978; McKinnon and Renner, 1971) find that 
most of the students reach the formal stage only 
between the ages of 15 to 20. This means that 
the majority of children at 12-14 years are still 
functioning at the pre-formal (concrete) stage. 
The learning of the concrete topic "Elements 
and Symbols" by students at the concrete stage 
would not be a big problem, if (a) real objects of 
elements are shown to allow students to touch and 
feel with their different senses, and (b) activities in 
generalization, identification, familiarization and 
application are provided. The approach employed 
here for instruction and guidance is the enquiry 
method which stimulates students to explore and 
to think about the subject matter. The teacher 
asks questions and these questions guide the 
students in carrying out activities in the use of the 
materials to get the needed information. The con- 
cepts are then assimilated and accommodated. 

The aims of the programme described below 
are : 

(a) to help beginning students to under- 
stand better the relationship between 
elements and symbols through some 
aspects of the properties of elements, 
and 

(b) to keep students' interest alive, and 
help them to widen the scope of their 
understanding of chemistry. 

1. Exploration Phase 
Students are given a list of English 
names of common elements (arranged 
alphabetically), together with their 
Latin names and their corresponding 
symbols in three columns in the form 
of a handout or big chartboard. E.g. 

English Name Latin Name Symbol 

aluminium 
carbon 
chlorine 
copper 
gold 
iodine 
iron 
lead 
silver 
etc. 

aluminium 
carbonum 
chlorinurn 
cuprum 
aurum 
iodinum 
ferrum 
plurnbum 
argentum 
etc. 

A1 
C 
C1 
Cu 
Au 
I 
Fe 
Pb 
Ag 
etc. 
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They then explore the real sam- 
ples of the elements, which are either 
sealed separately in small test tubes 
(for gases or liquids) or in small plastic 
or glass containers (for solids). Special 
attention should be paid to safety pre- 
cautions. The students are allowed to 
interact with these concrete materials 
by observation and feeling so as to 
acquire information about elements 
with a minimum of guidance. The re- 
quired information here is confined to 
(a) the physical state (solid, liquid or 
gas) under ordinary conditions, (b) 
metal or non-metal, and (c) colour. 

If the real objects (elements) are 
not available owing to certain con- 
straints, substitutes for these will be 
flashcards (Lipson, 1972) or slides 
which depict the elements together 
with the appropriate names and sym- 
bols. If possible, opportunity should 
be given for students to widen their 
experience by viewing video cassettes, 
films, film-loops, and filmstrips which 
provide further information on these 
elements. 

Finally, students are asked to 
complete the following table for all 
the elements they have thus explored: 

Invention Phase 
Students' answers in the completed 
table in the exploration phase will be 
discussed among teacher and students. 
In the discussion, the scientific terms 
such as "physical state", "metal" and 
"non-metal" which describe the con- 
crete experiences students have en- 
countered, can be clarified. 

Element 

Enghsh Latin 
Name Name hi 

After the completion of the 
table, students working in groups will 
be encouraged to look for patterns 
existing in the table with some guide- 
lines e.g. relationships between "name 
and symbol", "name and state", 
"name and metallnon-metal and co- 
lour". Students are also required 
to point out the exceptional cases in 
the patterns they have observed. 

Once students have finished 
their group work, the teacher can then 
highhght and clarify the correct trends 
and generalizations which they are 
expected to have observed. After that, 
the following reinforcement activities 
can be brought into the teaching 
strategy. 

Physical 
state under 
ordinary 

.conditions 

(a) Card Games 
(i) Simple Type - It only invol- 

ves names and symbols of 
elements. This type of card 
games is very common and 
can be found in most of the 
literature (Gang, 1971). 

(ii) Complex Type - This invol- 
ves names, symbols, physi- 
cal states, and metallnon- 
metal. The design of the cards 
is similar to that of the 
simple type, except for two 
additional series of cards 
(physical state and metal/ 
non-metal) which are pro- 
vided as well. Assuming that 
N elements are used and that 
there are four cards for 
each element, now with two 
additional (joker) cards add- 
ed, the pack will then have 
altogether (4N + 2) cards. 
The way of playing can be 
the same as in Gin Rummy or 
in Element cards (Lipson, 
Ploutz, 1970). Players can 
win this game only when 
they know the elements well 
so that they are able to 
match the set for differ- 
ent elements. 

Metal 
or 

Non- 
,metal 

(b) Computer-Assisted Instruction 
(CAI) Programmes 
In this phase, the CA1 program- 
mes could consist of simple 
objective questions such as multi- 
ple-choice, true-false, and fdl-in- 

Colour 
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the-blank items. The content of 
the questions should relate closely 
to the table discussed above. 
Some of such CAI programmes 
are commercially available (Shaw 
et al., 1978). The appropriate 
format recommended for t h s  
programme is the matchmg type. 

3. Application Phase 
In this final phase, students are ex- 
pected to extend their concepts from 
invention to prediction as well as to 
solve some of the related problems. 
Activities which can be organised are: 

(a) Predicting something from a set of 
given data 
Some of the known elements, 
their names and symbols, will be 
put in a special table (e.g. in the 
form of a periodic table). Stu- 
dents will be required to look for 
the patterns of the arrangement, 
together with some other informa- 
tion provided (e.g. physical state 
and metallnon-metal) and deduce 
some facts related to the topics 
covered. Such questions can pro- 
vide students with ideas to be 
developed later e.g. (i) elements 
can be grouped, and (ii) there is a 
periodic change in such a group- 
ing. This activity will definitely 
heighten students' interest in the 
further learning of chemistry. 

(b) Crossword Puzzles 
Students can be asked to solve 
simple crossword puzzles. The 
clues in these crossword puzzles 
should be mainly confined to  
those rules and generalizations 
which students have studied 
previously. 

More difficult crossword puzzles 
can also be designed. In this case, 
students will need more explora- 
tion by themselves under the 
guidance of the teacher. Samples 
of crossword puzzles can be 
obtained from some of the litera- 
ture listed in the references 
(Hudson and Hind, 1977; Barr, 
1980). 

(c) Computer-Assisted Instruction 
(C AI) Programmes 
The CA1 programmes for this 
phase could be in the form of 
objective questions at the higher 
cognitive level. One simple ex- 
ample is to ask students to iden- 
tify an element and its symbol 
from a set of information (e.g. 
some of the physical properties) 
provided. The programme should 
be designed in such a way that 
communication between students 
and computer is not confined to 
just "right" or "wrong" answers, 
but is capable of providing ex- 
planations and guidance. 

Conclusion 
In this article we have introduced briefly the 
Piagetian learning cycle, and suggested a Piage- 
tian-based programme for learning a chemistry 
topic entitled "Elements and Symbols". In this 
programme we stress first-hand experience with 
real objects. We believe that based on such inter- 
action, the effectiveness of teaching in terms 
of retention and significance of the knowledge 
gained will be far greater. The approach described 
here is of primary importance in learning science, 
especially chemistry. We hope that this article 
will contribute to the continuing discussion among 
the community of science teachers of more 
stimulating and effective approaches in teaching 
science. 
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Children S Learning Difficulties in Science 

I would like to  explore two related areas: The Learner and The Material to be learnt 
Considering first the material, we find that 
psychologists such as Gagne and Ausubel have 

l. Matching the demand made by useful proposals about the way that it should be 
the curriculum to the cognitive development ordered and structured to facilitate meaningful 
level of the child; and learning. But this still leaves open the question 

of selection. What, from the whole field of 
2. Cross-cultural studies and the development knowledge, do we select to put into the school 

of the intellect. curriculum? 

I Matching Turning now to the learner, we see that the 
idea of cognitive development - the stage-wise 

Let us start from what may be described as the development of reasoning Powers - expounded 
"classical" curriculum development method. An by Piaget promises to be a powerful explanatory 
aspect of this is trial and error empirical framework for learning difficulties. There is a 
evaluation. close relationship between cognitive development 

and the increase in the child's ability to process 
1. Material (objectives, activities, texts, etc) information - not so much the quantity of 

is drafted. information, but its complexity. 

2. It is used with a sample of pupils. And this links us straight back to the material 
side of the equation - well, not an equatioh so 

3. Tests are set to find if objectives have been much as a facet of the learning coin. A model 
attained. is emerging which ascribes at least some of the 

children's difficulties in learning material being 

If test results are good, then we are on the too much for the stage of development of the 

way to producing suitable curriculum materials. pupil's cognitive processor. 

If they are not, then materials are revised and the 
process repeated. So much for the promise. To put it to 

practical use in curriculum work, we need to  be 
able to measure pupils' levels of cognitive 

If the process has to be repeated than development and to  assess the levels of demand 
Once Or twice, we may begin whether made by curriculum activities. Exactly how we 
there isn't a more efficient way of matching developed these two sets of measuring instruments 
materia1 to  pupil. It was just such an is described in our book (Shayer, 1981). Further- 
that led me, and others, t o  look again at  learning more, since my guru and colleague, ~ i ~ h ~ ~ l  
theory for an explanation of learning difficulties. Shayer, be here in a few weeks, there is no 
Was there not some ~s~cho log ica l  model which need for me to  go into detail now. Very briefly the 
would have helped us to  predict what material instruments consisted of: 
was likely to  be too difficult for a particular group 
of pupils? Science Reasoning Tasks (SRTs) - demons- 

trated class tasks which could be used to  assess 
~h~~~ are, of course, two elements to levels of development of individuals in groups 

this problem of learning: of up to  30; and 

* Talk given by Dr Adey at the Institute of Education, Singapore on 19 March 1982. 
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A Cum'culum Analysis Taxonomy (CAT) - 
which can be used to  estimate the minimum 
level of cognitive development needed to 
comprehend any objective or activity in a science 
curriculum. 

The SRTs have been used for a survey of 
secondary school population of England and 
Wales, based on a represeniative sample of 
14,000 children aged 9 to 16 years. They have 
also been used with large samples of children in 
secondary schools in the West Indies, and with 
smaller samples in many other parts of the world, 
including ASEAN countries who send participants 
to  RECSAM courses on concept development. 
The CAT has been used for total analysis of many 
British curricula, and of the West Indian Science 
Curriculum. 

Psychology is often accused of taking a very 
long time to state the obvious. It is not much 
satisfaction to a teacher who has been struggling 
to  teach to  a wide ability range of children 
material designed for the top 10%, to  be told 
theoretically he could not be successful anyway. 
He knows perfectly well from his everyday 
classroom experience that material and pupils are 
not well matched. The justification for the 
labour of developing this matching model lies in 
the future, in the way that we can use it to  
improve the match be'ween learners now entering 
school and curricula now being developed for 
them. 

Of the two ways open to us for improving the 
match, I do not intend to  discuss the possibility 
of lowering curriculum demand. Although at 
present I believe it is the only practical way of 
making science meaningful to  average or less 
able pupils, the method can be imagined and, 
in any case, is likely to  be hard to accept in 
Singapore. A far more interesting problem 
(because it is still difficult to  see how to solve 
it) is the possibility of cognitive acceleration. 

What we are looking for here is some 
treatment, intervention, experience, activity, or 
whatever, that will lead to  a stable (long lasting) 
and general (across the board of intellectual 
skills) rise in the level of cognitive development 
of the pupils. There has been a lot of work done 
on this, which we have reviewed (1, pp 133-137). 
Some is hopeful, some not so, but there has been 
no report of such unambiguous success that we 
can take it as an example for informing future 
practice. 

We are thrown back to the big questions of 
cultural, environmental, social, and the genetic 
factors that may influence the rate of cognitive 
development. And this leads to  the second theme: 

I1 Crosscultural studies 

Within one culture there is a limited variation of 
environments, etc, and not so much opportunity 
therefore to study the influence of such variation 
on cognitive development. This problem has led 
to  a large number of studies comparing levels of 
development in different cultural groups in all 
parts of the world either with one or another, or 
with some notional ideal of ages at which stages 
should be attained. In spite of the volume of such 
work, conclusions are pretty thin, and seem to 
boil down to: 

1. Children who go to school generally develop 
mentally faster and further than those who do 
not; and 

2. The process of acculturation assists cognitive 
growth. 

Even these meagre conclusions are dogged with 
problems such as : 

(i) definition: "acculturation" and "schooling" 
are very vague terms. 

(ii) causality: the horse-before-cart problem. 

(iii) test methods: how do you devise a way of 
assessing the cognitive level of a Singapore 
child, a Basotho bush child, and a Scottish 
child in which the stimuli provided are per- 
ceived in some equivalent way by the three 
subjects? 

(iv) sampling: using clinical interview techniques, 
(and what else can you use with illiterate 
subjects?) it is not practical to have large 
samples. How do you choose small samples 
which are representative of a population? 
Finally, if your samples are not representative, 
how can you talk about comparisons between 
one culture and another? 

As science educators we often claim that our 
subject has a unique position because of its ability 
to  promote logical thinking. This is one of our 
articles of faith - but we have little or no evidence 
that it happens. Sometimes this faith leads us to  
put highly demanding academic curricula in 
front of pupils who simply cannot make any 
useful sense out of them. There is a real dilemma 
here, and I would like to finish now, leaving you 
with this question: Is the development of logical 
thinking a valid goal for all cultural/social groups? 
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Sigma tics- The Fusion of Science and Technology 

PREAMBLE 

For too long in the United Kingdom the pure 
sciences, particularly theoretical physics, have 
attracted unwarranted prestige, which has de- 
tracted status from engineering and technology, 
damaging the opportunities for industry to re- 
cruit suitable applicants. Both academic study 
and manufacturing industry are diminished when 
divorced from their roots and potential growing 
points. The ties between the pure sciences and in- 
dustry are closer than many academics and in- 
dustrialists allow. Action based on clearer recog- 
nition of this could bring a more immediate vi- 
tality to both science and industry. 

The author of this article would like to go 
further; and argues for a new discipline encompass- 
ing both science and technology. Science and 
technology appear at either end of a single spec- 
trum, yet may be sufficiently interlocked at the 
centre to justify treatment as a unity. The overlap 
tends to be masked by tradition, sophistication, 
size, ignorance and complexity. Within their inter- 
section science and technology may share suffi- 
cient ideas, artifacts, historical origins and prac- 
tical methods to gain strength from a single, or 
closely linked, treatment at school and University, 
and within industrial research. This could be rein- 
forced by the introduction of a new word, sigma- 
tics, to embrace both science and technology. 

The powerful developed industrial countries 
may be sufficiently rich to survive inefficiency 
associated with fragmented science and tech- 
nology. In developing countries, however, separa- 
tion of science and technology is particularly 
harmful, providing burdens in a free economy 
from whch these countries may never escape. 

The shortage of scientists and technologists 
of high quality seems to have been with us for a 
long time, time enough one would have thought 
for the problem to have been overcome; and 
society often misuses the talents of those scientists 
and technologists it has. In the U.K. we still find 
many longestablished firms believing that quality 

products which sold in the past will sell in the 
future and failing to employ enough scientists and 
technologists. These firms unwittingly insulate 
themselves, their products and workforces from 
the far-reaching changes of the last quarter of this 
century. Some developing countries, well aware of 
the advantages that skilled experts can bring, 
spend a disproportionate part of their national 
income endeavouring to produce enough scientists 
and technologists, only to see them either under- 
employed or joining the "brain-drain". 

Could it be that our attitudes and priorities 
are wrong and so deeply entrenched that even the 
cataclysmic arrival of a potential solution would 
have little effect? Consider the output of scien- 
tists and technologists from U.K. schools. "Too 
few and too academic," was the view of the 
Dainton Report in 1968. Twenty years of school 
development projects emphasising the pure 
sciences, and the expensive, but separate, Project 
Technology have failed to alter the situation. The 
climate of mistaken thought, which puts the pure 
sciences on a higher plane, is just too intense. 
Perhaps this is to be expected when we find ex- 
amples of priorities such as the British Govern- 
ment's Assessment of Performance Unit, set up to 
monitor school standards in English, mathe- 
matics and science, adding technology to their 
list, but only as an afterthought; and the Depart- 
ment of Education and Science's View of the 
Curriculum (1979) which recommends changes for 
science but does not mention technology and en- 
gineering. They have their blinkers on. It can be 
no surprise that some British schools still have 
curricula totally lacking any reference to techno- 
logy. It is encouraging to note that, in the current 
debate in U.K. concerning national criteria for a 
single system of examining at the age of 16+, 
attempts are being made to broaden the scope of 
science teaching in schools. A Schools Council 
committee, in its recommendations for what 
science syllabuses should be designed to promote, 
includes: 

"the ability to formulate possible solutions 
to simple real-life problems through the 
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application of scientific principles"; 

"the awareness of the potential of science 
for the benefit and for the detriment of 
society and the environment"; 

"an appreciation of the significance of 
biology within society in connection with 
health, the provision of food, the manage- 
ment of resources and the maintenance of a 
pollution-free environment"; 

"an awareness of the economic and environ- 
mental implications of chemistry"; 

"an appreciation of the impact of physics 
upon society in connection with the produc- 
tion and use of energy and applications 
within technology". 

This may be the start of a welcome trend to bring 
more worldly relevance into science syllabuses; but 
is it enough? The recommendations do not include 
the impact of man and society on science; and the 
wording implies that science should be taught 
first and its effect on society afterwards. Should 
they not be brought closer together? The U.K. is 
not alone in its neglect of science and society 
links. The Ordinary level science syllabuses and 
examination in Singapore schools remain remark- 
ably "pure". 

The Finniston Report of 1980 called for 
change; and a signpost to a desirable direction for 
that change may come from an increasing number 
of writers appraising. developments within industry 
when they refer to science-and-technology or 
science-technology, implying that science and 
technology are joined in some way. They have 
wanted to avoid undue emphasis on one aspect 
of the combination to the neglect of the other. 
Within microelectronics, for example, there seems 
to be no clear-cut distinction between develop- 
ments which are scientific as opposed to those 
which are technological. Perhaps the time is ripe 
for a reexamination of the relationship between 
the natural sciences and technology. 

Unfortunately many people in influential 
positions have views of the relationship between 
science and technology which are both simplistic 
and wrong. Take, for example, the committee of 
the Royal Society under the chairmanship of Sir 
Ieuan Maddock whlch published a pamphlet in 
connection with the United Nations Conference 
on Science and Technology for Development in 
1978. They wrote: 

provide, for its own sake, an understanding 
of the natural world." 

"Technology applies the understanding of 
the natural world to practical problems and 
is a major factor in development." 

Their view suggests a clear order of events: science 
first, technology after. It is the same sequence 
which is apparent in the extracts from the report 
of a U.K. Schools Council committee. However, 
the history of science is not so clear-cut; and many 
examples suggest the opposite. Thermodynamics 
did not precede the steam engine; Leonardo da 
Vinci did not distinguish between scientific and 
technical achievements; and many modern deve- 
lopments follow Leonardo's example. We must 
accept that the relationship between the sciences 
and technology is much more complicated than 
the Royal Society's committee supposes. 

The origins of the words, science and tech- 
nology, do not help much because what we now 
call scientific and technological practices certainly 
predate the invention of the terms and probably 
predate recorded history. Their relationship, 
although not necessarily made explicit at the 
time, has suffered various emphases, changes and 
separations throughout the ages and in different 
cultures. For example, the unified relationship 
in some present-day primitive societies which 
exhibit a highly developed and esteemed craft 
tradition linked to quasi-scientific and religious 
rituals differs widely from the clearer separation 
w i t h  Greek civilisation of 2000 years ago in 
which many scholars -were ignorant of simple 
technical processes which had been relegated to 
the slave community. Although more recent 
than the introduction of the word science, the 
origins of the word technology are obscure. 
Technology suggests the science of techniques, 
and its use implies greater breadth than techni- 
ques. Clearly it is something more than a craft 
tradition. It must include some scientific account. 
Technology seeks scientific principles on which 
to base sound practice. It does not necessarily 
find those principles. Nevertheless, its practice 
implies reasoned design and planned construction 
insofar as that is possible in the light of contem- 
porary knowledge. 

If we attempt to represent the relationship 
between science and technology diagrammatically, 
then clearly separate and interface models will not 
do. The scientific content of technology demands 
an inter section. 

"There is a fundamental difference between 
science and technology. Science aims to 
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SEPARATION INTERFACE INTERSECTION 

Crafts form part of technology and not 
obviously of science. This could put them on the 
diagram within technology but outside the shared 
intersection with science. The craft tradition rests 
on evolution based on "trial and error" and 
apprenticeship rather than imy application of ex- 
plicit scientific principles. Successful modifications 
of artifacts become incorporated in the tradition; 
obvious mistakes are not repeated. Sound practice 
is passed on by imitation. Scientific principles 
would not be denied, but they are not essential to 
the craft. Crafts cut off from the intersection with 
science could exist on their own and in their own 
right; but if they wish to claim the title of tech- 
nology for themselves, then it is essential that the 
link with science is maintained. It is the examina- 
tion of craft-objects and their associated technical 
processes scientifically and critically which raised 
them to the level of technology. Of course, there 
are the artifacts resulting from the craft tradition 
which are picked up by a research worker and used 
in a scientific experiment, but this alone is hardly 
a strong enough link to warrant calling them tech- 
nological objects. 

What parallel with crafts is there with the 
part of science in the diagram drawn outside the 
intersection with technology? If such parts .exist 
at all, can they exist separately as science or 
part of science without any links with technology? 
Consider statements like: 

"Laws of physics are invariant to translation 
from one inertial frame of reference to 
another." 

and 

"The different weights of one element which 
combine with a fured weight of another 
element to form more than one compound 
are in simple multiple proportions to each 
other." 

They have no apparent link with technology and 
so could lie outside the intersection. They enjoy 
the status of science by virtue of their place within 
the scientific theories which give them scientific 
meaning. (We will return to this point.) Now, it 

is the case that some theories do contain state- 
ments hke the principle of conservation of energy 
which are obviously of direct relevance to techno- 
logy; but this may be entirely fortuitous. These 
are statements which are part of the "understand- 
ing of the natural world" referred to in the Royal 
Society's definition of technology. A theory 
containing some statements relevant to technology 
and others not would fall across the line dividing 
science into two parts on the intersection diagram. 
So far in the argument the relationship between 
science and technology seems straight-forward and 
there can be a clear separation of the two notions; 
but the whole relationship is not so simple. 

From what has been said to this point it 
would appear that a scientific statement stands in 
its own right whether or not it is used technologi- 
cally to help solve some practical problem. It just 
has to be consistent with the theory of which it is 
a part. If this was all there was to say in the 
matter then science would indeed be independent 
of technology. But this is not the case. There is 
a way in which all scientific statements are linked 
to technology and it is more than use or mere 
proximity or historical accident. It is at the 
very core of science itself. It is now that we must 
return to the fact that statements enjoy the 
status of science by virtue of their place within 
the scientific theories which give them meaning. 
All scientific theories must, to some degree, 
accord with the natural world. This requires that 
all scientific theories are necessarily linked to the 
natural via observations and experiments; and 
from this link there is no escape. It follows that all 
the statements which form those theories are 
similarly linked. It is at this level that technical 
achievement enters the scene. Here it makes 
possible the realisation of the equipment essential 
to experimentation. Experiments which demand 
no apparatus are either extremely limited or 
trivial. Up to a point apparatus from the shelf 
or apparatus provided by a craft tradition may 
be sufficient; but this is not always so. The equip- 
ment may have come from a technological break- 
through. Often the necessary artifacts and know- 
how were not available at the time they were 
wanted by science so that scientific progress had 
to wait for technological development to provide 
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the means. This fundamental aspect of the rela- impossible to draw a sharp line between scientific 
tionship between science and technology falls and technological developments. There is an inter- 
totally within the intersection of them both. penetration which the diagram does not show. For 

example, some vital processes from the theory and 
It is the combination of the two processes practice of engineering would be hard to place. If 

which transcends them both: technology uses we are to retain the diagram at all, then, in addi- 
science; science uses technology. Together they tion to a third dimension for progress, we need 
form the science-technology cycle of development to add fuzzy boundaries. To summarise: one must 

THEORETICAL 1 
I 

CRAFT 

LINKS WITHIN SCJENCE-TECHNOLOGY 

which is the very heart of the relationship between 
the two. For example: research in low temperature 
physics was not possible until technological deve- 
lopment had provided ways of realising and main- 
taining very low temperatures; other technological 
developments were possible once research in low 
temperature physics had been done; and so on. 

The trouble with our diagrammatic repre- 
sentation of the relationship between science and 
technology, even when the links have been added, 
is that it appears too static. The model shows the 
experiment and its theoretical ramifications feed- 
ing on its technology, and vice versa, but it does 
not fully bring out the cyclical nature of techno- 
logy spawning science and science spawning tech- 
nology. The dynamic aspect of progress through 
iterative cycles is missing. They may be historically 
irregular and erratic, sometimes discontinuous, but 
they are essential to any representation of science 
and technology. And in addition to progress, 
both planned and accidental, within the main 
stream of development, subsidiary cycles may re- 
sult, leading to unexpected spin-offs: like non- 
stick frying pans from space research; and disloca- 
tion theory in crystallography from metal fatigue 
in aeroplanes. 

Another weakness of the diagram is found in 
its hard edges. Accepting that the boundaries are 
as man-made as the subjects themselves, it is often 

imagine, or get a computer to draw, an irregular, 
hazy and sometimes hairy triple helix springing 
out from the page. 

There are dangers in getting the model 
wrong. Vast sums of money are spent by both 
industry and government to encourage develop- 
ment. Wrong views can lead to waste, or worse, to 
positive harm. As an example let us return to the 
Royal Society's pamphlet. The whole connection 
between science and technology at the level of 
experimentation is not stressed by them. They 
miss the importance of the experiment and its 
associated technology as a major growing point. 
But perhaps worst of all, they do not appreciate 
the important role of the science-technology 
cycle. They see the route from science to tech- 
nology as a one-way track. In their pamphlet, pre- 
pared for the gnited Nations Conference on 
Science and Technology for Development, they 
call for licensed copying of technical processes for 
developing countries on the argument that those 
countries could never afford the necessary basic 
research. By doing so they condemn those coun- 
tries to remain forever subservient, because their 
suggestion prevents the vital science and techno- 
logy cycles from ever starting there. One can see a 
similar outcome in U.K. as recession bitesdeeply 
and firms cut research in an attempt to prevent 
bankrupcy. Undue polarisation of science and 
technology supported by unwise distribution of 
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funds weakens the links in the cycles of develop- totally separable, and if the links and common 
ment so that the scientific, technological and ground within science and technology are as 
industrial enterprise tends to stultify. important as this article suggests, then a single 

word to embrace and stress the unity of science 
If the U.K. is harming itself and others by and technology might help. What about sigmatics? 

treating scientific and technological notions as 

*Postcript: Sigmatics is made up from sigma to represent science and tau to represent technology. One 
could have combined them to form sigma-tau-ology, but that makes a clumsy word. Sigmatology is better. 
However, sigmatics (sigma-t-ics) provides a more compelling combination and is more pleasing to the ear. 
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Book Review 

Directions in Language Testing 

Read, John A. S. 
Singapore University Press, 1981 
305 pages 

Mrs Bong Tet Yin, Language Project Centre 

The importance of language testing in assessing the 
degree to which language policies have been 
successfully implemented is being increasingly 
recognized. The result has been the development 
of language testing as a distinct area of theory and 
practice, separate from the general field of lang- 
uage teaching. The contents of this volume, which 
consist of a selection of papers presented at the 
fifteenth Regional Seminar on Evaluation and 
Measurement of Language Competence and Per- 
formance held at RELC in April 1980, will un- 
doubtedly hold special interest for those involved 
in language education. 

The avowed purpose of this work, in the 
words of the editor John A.S. Read, is "to chart 
contemporary 'Directions in Language Testing' ". 
The papers in this collection certainly reflect the 
recent developments in language testing seen in the 
reactions against the earlier traditional-subjective 
method of assessment and also the psychometric- 
stnlcturalist approach with its concern for objec- 
tive scoring and the testing of discrete structure 
points. Language testing today takes into account 
the psycholinguistic-sociolinguistic perspectives 
which view language more as a dynamic creative 
functional system rather than as a well-defined 
hierarchical system of units and competence is 
evaluated in terms of both grammatical and 
sociolinguistic rules. 

This volume is sub-divided into six parts of 
which probably The Validation of Language Tests, 
The Assessment of Oral Proficiency and The Cloze 
Procedure: New Perspectives will appeal most to 
the language educator in Singapore. 

The opening paper by Oller and Khan is 
especially siflcant in contributing to our under- 
standing of the nature of language proficiency. 
Empirical data are cited to support the now widely 
accepted idea that integrative testing techniques 
are superior to discrete point tests as measures of 
language proficiency. The basic hypothesis under- 
pinning the research of Oller is that language pro- 
ficiency is unitary or global in characterlrather 
than being divisible into component skills. The 

issue raised in Part I is the extent to which statis- 
tical analysis of the results of different language 
tests supports or validates this hypothesis. 

Part I1 is concerned with the testing of oral 
proficiency which has always been considered as 
problematical. In general, language teachers have 
neglected measurement of the speaking skill or 
else simply fallen back on their own subjective 
evaluation from classroom performance. Language 
teachers therefore should find Madsen's paper on 
selecting Appropriate Elicitation Techniques for 
Oral Proficiency Tests of particular interest. 

R. K. Johnson's paper on Questioning Some 
Assumptions about Cloze Testing in Part IV in- 
vites the reader to look at the Cloze Procedure 
from new perspectives. While acknowledging the 
value of cloze tests, Johnson cautions against 
accepting at face value some of the sweeping 
claims made for the cloze as a testing technique. 
In the other paper, the authors Phoon and Cheah, 
using the cloze procedure, investigated the levels 
of functional literacy of English-medium and 
~hinese-medium secondary One pupils in terms of 
their ability to read the local newspapers with un- 
derstanding. Singapore language educators in 
particular should be interested in their findings 
and conclusions which, though tentative, give a 
clear indication of the close correlation between 
the school language programme and the mass 
media . 

Testing and evaluation is by its very nature, 
a highly specialised and technical subject, and 
therefore the uninitiated reader may find the task 
of going through this volume a daunting one. 
Many of the papers presented the findings of em- 
pirical research conducted by the authors and 
some of the techniques of analysis employed are 
quite sophisticated and complex. However, lang- 
uage teachers will find this volume contains 
much that is both stimulating and invaluable and 
which will contribute much to their understand- 
ing of how the need for valid and practical met- 
hods of assessment in language testing can be met 
with. 
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