
SINGAPORE JOURNAL OF 
EDUCATION 

1992 Vol. 12 No. 2 

With the Complimeots  of 
National Institute of Education 

Nanyang Technological University 
Republic of Singapore 

National Institute of Education 
Nanyang Technological University 



Editorial Board 

S Gopinathan, School of Education (Executive Editor) 

Toh Kok Aun, School of Science 

Tay-Koay Siew Luan, School of Education 

Oliver Seet, School of Arts 

Grace Loh, School of Arts 

John Saunders, School of Physical Education 

National Institute of Education, Singapore 
Nanyang Technological University 
469 Bukit Timah Road, Singapore 1025 

The Singapore Journal of Education is published for the National Institute of Education by 
Longman Singapore Publishers Pte. Ltd. 
25 First Lok Yang Road 
Singapore 2262 

The Principal aim of the Journal is to disseminate to the education community, both in Singapore and 
abroad, research conducted in education, and to provide a channel for discussion and research in 
education. This Journal is the sole responsibility of the National Institute of Education. The views 
expressed herein do  not necessarily represent those of the Editorial Board, the National Institute of 
Education, or of the Publishers. 

The Editorial Board welcomes contributions on educational developments, issues, pedagogy, research and 
related aspects. Articles, book reviews, research papers, etc., are welcome. All manuscripts should be typed 
with double spacing and submitted in duplicate to the Executive Editor, Singapore Journal of Education, 
National Institute of Education, 469, Bukit Timah Road, Singapore 1025. 



CONTENTS 
1 Thomas l. Shuell 

Learning Theory and Instructional Design: Engaging the Learner in 
Meaningful Ways 

11  Tay-Koay Siew Luan 
Students' Reports of Their Cognitive Processes and Level of Understanding 
During Regular Classroom Instruction 

26 Lily Yee-Sheung Wong, Loh Mei Yoke, Ng Lay Pheng and Mak Wai Han 
Effects of Diagrams on Mathematical Performance 

35 Agnes Chang 
Assessment, Grade Level and Learning 

48 Philip Wong 
Metacognition in Mathematical Problem Solving 

59 Elena Lui Hah Wah 
K2 Children's Learning of National Identity in Singapore 

64 Pamela Sharpe 
Parents and Children Learning Together: A Study of the Effectiveness of 
Parental Involvement on Children's Problem Solving Skills 

75 lane Chia and Birnie Duthie 
The Saturday Morning Art Classes for Primary Level Children: 
A Differentiated Programme 

RESEARCH REPORTS 

83 Leslie Sharpe and S. Gopinathan 
Feeding NIE: A Funnelling Effect in Recruitment 

88 Katherine Yip 
Goal Orientation and Its Impact on Student Affect: Findings from 
a Singapore Sample 

SPECIAL SECTION 

93 S. Gopinathan 
Review of Educational Events in Singapore in 1991 

DISSERTATION ABSTRACI' 

96 Ruth Wong 
Strategies for the Construction of Meaning: Chinese Students in Singapore 
Writing in English and Chinese 

BOOK REVIEW 

97 Leslie Sharpe 
Social Class in Singapore by Stella R. Quah, Chiew .Seen Kong, KO Yiu 
Chung, Sharon Meng Chee Lee 

101 Loke Kit Ken 
Growing Up in Singapore - The Pre-School Years, Edited by KO Peng Sim 
and Ho Wah Kam, Longman Singapore Publishers, 1992 



Notes on Contributors 

Thomas J. Shuell is Professor in the Department of Counselling and Educational 
Psychology at the State University of New York, Buffalo. He is the author of 
numerous publications on learning and instructional psychology. 

Tay-Koay Siew Luan is Senior Lecturer in the Division of Psychological Studies, 
School of Education, at the National lnstitute of Education (NIE). Her research 
interests are on learning and personality assessment. 

Lily Yee-Sheung Wong is Senior Lecturer in the Division of Psychological Studies at 
the National lnstitute of Education, Singapore. Loh Mei Yoke, Ng Lay Pheng and Mak 
Wai Han completed the Post Graduate Diploma in Education Programme and 
graduated from the lnstitute of education in June, 1991. Loh Mei Yoke i s  presently 
teaching in Lian Hua Primary School, Ng Lay Pheng in Jagoh Primary School and 
Mak Wai Han in Greenridge Secondary School. 

Agnes Chang Shook Cheong is Senior Lecturer, Division of Psychological Studies, 
School of Education. Her research interests are in the areas of motivation, 
metacognition, learning strategies and giftedness. 

Philip Wong is Lecturer, Division of Instructional Science, School of Education. He 
obtained his doctorate from the University of Minnesota. 

Elena Lui Hah Wah is Senior Lecturer in the Division of Psychological Studies 
National lnstitute of Education. She is also a researcher in the NIE-BvLF project and 
Jobs Orientation Back-up System (1.O.B.S.) Project. Her research interests are in the 
areas of self-esteem, career guidance, national identity, personal social education 
and pastoral care. 

Pamela Sharpe is Senior Lecturer, Division of Specialised Education, School of 
Education, National lnstitute of Education. Her research interests are in child devel- 
opment and in developmental psychology. 

Jane Chia i s  Senior Lecturer, and Head of the Art Unit. Her research interests include 
the development of children's visual imagery and art education in a multi-cultural 
context. Birnie Duthie is a Lecturer in the Art Unitwith a particular research interest 
in curriculum development and the application of new technologies to art educa- 
tion. 

Katherine Yip i s  ~ecturhr, Division of Psychological Studies, School of Education. 

S. Gopinathan is Senior Lecturer and Acting Head, Division of Policy and Management 
Studies, School of Education. 



Learning Theory and Instructional Design: 
Engaging the Iiarner in Meanin$ul Ways 

Abstract 

Cognitive conceptions of human learning are discussed with regard to their implications for 
instructionaldesign theory. These cognitive conceptions of learning view learning as an active, 
constructive, cumulative, and goal-oriented process in  which the learner plays a critical role. The 
nature of meaningful learning and the importance of affective and motivational - as well as cognitive 
- engagement are discussed. It is suggested that in  order for students to learn from instruction, various 
psychological functions (attention, monitoring, etc.) must be engaged by either the instructional 
agent (e.g., teacher, textbook, etc.) or the student. One characteristic of these learning functions is 
that there is not a single best way to perform a given function; each may be accomplished in a number 
of equally appropriate and effective ways. 

Descriptors: Learning theory, meaningful learning, instructional design 

b relationship between learning 
theory and instructional design has been a long 
and intimate one, for instructional design theory 
and practices have long been based on learning 
theoy. Hopefully, that relationship will continue 
for many years to come, but if it i s  to remain 
healthy and productive, some "stock-taking" i s  
in order. Substantial changes have occurred in 
recent years with regard to learning theory and 
our understanding of how students learn. Thus, 
i t  seems timely to reconsider some of the 
assumptions that traditionally have been made 
wi th regard to human learning and its 
relationship to the instructional process. 

Such reconsideration, of course, does not 
necessarily invalidate traditional assumptions 
and practices, for they may be appropriate for 

some situations but not for others, a possibility 
that i s  consistent with Gagne's (1965) long 
standing theory that different outcomes require 
different conditions for learning. Nevertheless, 
new insights into the learning of meaningful 
material clearly indicate that assumptions of 
student learning based on behaviouristic 
conceptions of the learning process are simply 
not applicableto a very wide range of the content 
and understanding that we want students to 
acquire in school. 

Basically, this article makes three main points. 
First, not all learning from instruction consists of 
well-defined tasks that can be taught from the 
top down. Second, affective and motivational 
processes, as well as cognitive processes, must 
be engaged in order for learning to be effective. 
And third, the concept of learning "functions" 
provides a useful way to think about the planning 
and design of effective instruction. 



New Conceptions of Human Learning 

Instructional design theory, especially in the 
United States, traditionally has been based on 
an objectivist view of the world and reality and 
a behaviouristic conception of human learning 
(Dick, 1991; Duffy & Jonassen, 1991; Hannafin 
& Rieber, 1989; Merrill, Li, & Jones, 1990a). In 
accordance with this perspective, instructional 
outcomes are predefined by the teacher or 
instructional designer and appropriate stimulus 
materials are presented to the learner for his or 
her response. This traditional approach sees 
learning primarily as a reproductive process in 
which the learner's task i s  to acquire well-defined 
objectives in virtually the exact form in which 
they are presented. For the most part, the 
learner's role i s  viewed as a passive one 
representing what Greeno, Smith, & Moore 
(1 990) refer to as the received view of learning. 

In recent years, there have been several 
notable attempts to incorporate principles of 
cognitive psychology into instructional-design 
theories and procedures (e.g., Gagne, 1985; 
Gagne & Glaser, 1987; Reigeluth, 1987 - see 
also the May 1991 special issue of Educational 
Technologyon the implications of constructivism 
for educational technology). To a very large 
extent, however, the traditional learner-response 
model has continued to provide the assumptions 
underlying the instructional-design process, 
although various cognitive processes now 
mediate the relationship between stimulus and 
response. This cognitive perspective on 
instructional design, including the emphasis on 
cognitive task analysis, i s  clearly an important 
step forward, but other possibilities need to be 
considered. With only a few exceptions - e.g., 
Allan Collins' (1 987; Collins & Stevens, 1983) 
work on inquiry teaching and the work on 
constructivism discussed in the May 1991 issue 
of Educational Technology - implications of 
drastically different models of human learning 
for instructional design have not been explored. 

In recent years, radical changes have occurred 
in psychological conceptions of human learning 
(see Glaser, 1990). Generally speaking, learning 
i s  considered to be an active, constructive, goal- 
oriented, and cumulative process in which the 

learner plays a critical role (Shuell, 1986, 1988). 
Learning is active in that the learner must carry 
out various cognitive operations on the newly 
presented information if it is  to be acquired in a 
meaningful manner. In a very fundamental sense, 
the way in which the learner processes the 
information i s  more important in determining 
what i s  learned than are the activities of the 
teacherldesigner. Nevertheless, the role of these 
latter individuals i s  far from trivial, for it i s  their 
job to insure that the learners are engaged with 
the material in meaningful and appropriate ways. 

Learning-is considered to be constructive in 
that for meaningful learning to occur, new 
information must be elaborated and related to 
other information if the student i s  to retain simple 
information and understand complex material. 
Meaningful learning involves more than the 
simple reproduction of material in essentially 
the same form in which it was presented. In 
fact, this characteristic of cognitive learning 
theory suggests that no two students have exactly 
the same perception of the instructional situation 
or end up with exactly the same understanding 
of the material being acquired. 

Learning i s  cumulative in that all new learning 
builds upon and utilizes the learner's prior 
knowledge in ways that determine what and 
how much i s  learned. For example, there i s  a 
substantial body of literature substantiating the 
effect that prior conceptions (which in many 
cases are misconceptions) have upon meaningful 
learning (e.g., Perkins & Simmons, 1988; 
Champagne, Klopfer, Gunstone, 1982). 

Learning i s  goal oriented in that learning i s  
most likely to be successful if the learner i s  
aware of the goal (at least in a general sense) 
toward which he or she i s  working and possesses 
expectations that are appropriate for attaining 
the desired outcome. Instructional objectives 
are one way - but not the only way - in which 
students can be encouraged to  develop 
appropriate goals andlor expectations. Note the 
emphasis on the need for the students to 
formulate appropriate goals. According to the 
cognitive view of learning, the mere statement 
of objectives or goals by the teacher or 
instructional agent i s  not enough to guarantee 
effective learning from instruction. Unless the 
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learner understands and adopts the objectives1 
goals as his or her own, they will have little, if 
any, impact on the learning process. 

Conceptions of meaningful learning have 
changed in other ways as well. For example, 
the extent to which learning i s  situational and 
culturally specific i s  currently receiving 
considerable attention, and it has been suggested 
that there are substantial differences between 
school learning and learning in the real world 
(e.g., Brown, Collins, & Duguid, 1989; Palincsar, 
1989; Resnick, 1987; Wineburg, 1989). Brown 
et al., for example, suggest that meaningful 
learning is situated in a particular cultural context 
(culture on a small, not large, scale) and that 
knowledge evolves by being used in "authentic" 
activities. Another approach, Rand Spiro's 
cognitive flexibility theory, (e.g., Spiro, Coulson, 
Feltovich, & Anderson, 1988; Spiro, Feltovich, 
Jacobson & Coulson, 1991) focuses on the 
importance of using case studies in meaningful 
learning. Although some controversy surrounds 
these new approaches to human learning, the 
theories are addressing issues seen as being of 
critical importance by an increasingly large 
number of educators and psychologists, and 
they are being suggested by cognitive 
psychologists with excellent research credentials 
and the theories, for the most part, are based on 
sound empirical evidence from a variety of 
sources. 

Admittedly, the concept of meaningful 
learning cannot be as neatly or as easily defined 
as more traditional conceptions of learning as 
behavioural change. Actually, definitions of 
learning by cognitive psychologists are 
remarkably similar to traditional definitions of 
learning, although they frequently describe the 
learning process in remarkably different ways 
(Shuell, 1986)..For example, John Seely Brown 
(1 990) has suggested a description of learning 
that I particularly like (please note that the 
following i s  not a definition of learning in the 
strictest sense): 

Learning is much more an evolutionary, 
sense-making, experiential process o f  
development than o f  simple acquisition. (p268) 

Generally speaking, meaningful learning i s  
more concerned with understanding than with 

b<ehavioural change. Although the concept of 
understanding can be elusive, certain 
characteristic features can be identified. For 
example, a body of information must be 
structured or organized in order to be thought 
of as being meaningful and therefore capable of 
being understood (Shuell, 1986); isolated facts 
or pieces of information cannot be understood. 
For example, one can learn, know, and 
remember a phone number, but few people 
would argue that one can understand a.phdne 
number (Markman, 1981 ). Thus, a person must 
acquire a series of relationships among relevant 
concepts and facts before we are willing to say 
that he or she understands something, and there 
are several ways in which such understanding 
can be assessed (Kintsch, 1978). For example, a 
person can demonstrate that he or she 
understands something by: (a) paraphrasing it, 
(b) summarizingit, (c) answering questions about 
it, andfor (d) performing a transfer task, including 
the production of an appropriate artifact. 

A number of important implications for 
instructional design theory and practices follow 
from the view of learning just presented. Some 
of these implications are beginning to have an 
impact on instructional design theory (e.g., 
Merrill, 1991; Merrill, Li, & Jones, 1990b), but 
systematic consideration of their relevance for 
learning from instruction needs to continue. For 
example, serious consideration needs to be given 
to the reality that not all important and desired 
outcomes can be clearly specified in advance. 
Such outcomes should neither be avoided nor 
dismissed simply because they cannot be 
specified. In addition, there i s  reason to believe 
that explicit (well-defined) and implicit (ill- 
defined) outcomes should be taught in different 
ways(Rosenshine, 1989). The instructional 
design community needs to develop procedures 
for situations in which the instructional goal 
evolves as learning progresses. These procedures 
need to incorporate principles of constructive 
as well as reproductive learning. 

Another example: The cumulative nature of 
meaningful learning suggests that more 
consideration should to be given to the prior 
knowledge that students possess when they enter 
an instructional situation, especially as i t  relates 
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to e c u l a r  issues related to the subject matter 
they are trying to learn. To date, only a few 
attempts (e.g., Jones & Wipond, 1990) have 
been made to address such issues. These and 
other implications of modern learning theory 
must be seriously considered if the instructional 
design field i s  to remain relevant to the 
educational concerns of the next decade. 

AfFective Engagement 

Learning theory, as well as instructional design 
theory and practices, has focused almost 
exclusively on environmental and cognitive 
factors that contribute to the acquisition of 
various cognitive outcomes. The contribution 
of affective andtor motivational factors have 
either been ignored or studied as a separate 
topic. In the real world of learning from 
instruction, cognitive and affective/motivationaI 
factors operate simultaneously, and they often 
interact with one another (McCombs & Whisler, 
1989; Paris, 1988; Tobias, 1989). In planning 
effective instruction, provisions must be made 
for engaging both the cognitive and affective 
processes that are responsible for learning. 

As Reigeluth and Curtis (1987) point out, 
instructional design theory provides very little 
guidance in the achievement of affective goals 
(attitudes and values), and only recently has it 
p z d  systematic attention to the inclusion of 
motivational principles in the design process. 
In this latter regard, Keller (1 983) identifies 
four basic categories of motivational conditions 
that need to be considered in the design of 
instruction. Interest i s  concerned with the 
extent to which the learner's curiosity i s  
aroused and sustained; relevance refers to 
the learner's perception that the instruction is 
linked to one or more of his or her important 
needs; expectancy i s  concerned with the extent 
to which the learner perceives that he or she 
will be successful and the extent to which that 
success i s  under his or her control; and 
satisfaction refers to the combination of extrinsic 
rewards and intrinsic motivation and the 
extent to which they are compatable with the 
learner's anticipations. 

As students start a learning task, they have 
certain perceptions of what the task requires, as 
well as perceptions of their own personal needs, 
interests, and ability to complete the task. The 
student's evaluation of these perceptions 
regarding task and self determines the effort 
they put into the task and the way in which the 
information i s  processed (McCombs & Whisler, 
1989; Tobias, 1989). For example, interest can 
account for up to 30 times more variance in the 
recall of sentences than readability, a more 
traditional index of task difficulty (Anderson, 
Shirey, Wilson, & Fielding, 1987). 

There i s  a considerable body of knowledge 
on ways in which emotion can influence 
cognitive functioning, but virtually a l l  of it 
focuses on factors that have a negative effect 
(e.g., text anxiety). It seems likely that emotion 
can interfere with some cognitive processes 
while enhancing others, although there have 
been extremely few attempts to analyze the 
psychological mechanisms that produce such 
effects (Tobias, 1979, 1989). For example, there 
i s  some evidence that anxiety interferes with the 
learning process by impairing the students' 
organization and retrieval processes (Naveh- 
Benjamin, Mckeachie, & Lin 1987). 

Thus, affective, as well as cognitive, processes 
must be engaged in  providing for effective 
instruction. One major challenge for both learning 
theory and instructional design during the next 
decade i s  to find meaningful ways of integrating 
the cognitive and affective factors that contribute 
to effective learning from instruction. 

Learning Functions 

One criticism that i s  heard frequently when 
discussing the application of learning theory to 
real-life situations i s  that prescribing specific 
instructional actions is simply not feasible, given 
the complexity and various contextual factors 
that determine the learning process. A closely 
related criticism i s  that such prescriptions 
mechanize and tend to trivialize the important 
role played by the teachertinstructor. There are, 
of course, many ways of addressing these 
concerns. The notion of learning "functions" i s  
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one way  i n  wh i ch  learning theory and 
instructional practices can be linked in  a 
productive manner (Shuell, 1988, in press). 

In order for students to learn from instruction, 
various psychological functions (attention, 
encoding, monitoring, etc.) must be performed 
by either the instructional agent (e.g., teacher, 
textbook, etc.) or the student. These "functions" 
possess two characteristics that make them 
powerful yet flexible tools for planning instruction 
for meaningful learning. First, the various functions 
can be performed in a number of equally valid 
and effective ways. Thus, depending on the 
specific instructional situation being considered, 
the content being learned, and the students 
involved, attention can be accomplished by 
pointing to a particular part of a diagram on the 
board, by verbal emphasis/inflection during an 
explanation of the material being learned, by a 
statement such as 'This next point wil l  definitely 
be on the text," or in a number of other ways 
that could be equally valid. The important thing 
is not how the function was performed, but 
whether the learner paid attention to relevant 
aspects of the material being acquired andlor 
the instruction being provided. One important 
implication of this characteristic is that there is 
not a single "best" way of teaching. Although i t  
is suggested that each function that must be 
performed if learning from instruction is to be 
accomplished in an effective manner, each may 
be accomplished in  a number of equally 
appropriate and effective ways. 

The second important characteristic involves 
the fact that the various functions can be initiated 
by either the teacher (or other instructional agent) 
or the learner. This acknowledges the dynamic, 
interactive nature of the teaching-learning 
process. The instructional designer should insure 
that the various functions are performed in an 
appropriate manner, but in the real world, people 
frequently find themselves in situations in which 
they must learn w i th  less than opt imal 
instructional support (such as those sheets that 
provide instruction on how to assemble a 
recently purchased item or understanding a 
particular passage in a textbook or novel). In 
these situations, the functions must be initiated 
by  the learner i f  the outcome is to  be 

accomplished in an effective manner. At times, 
instructional designers can become so pre- 
occupied with the teacher-initiated side of the 
coin that they lose sight of the fact that students 
can become overly dependent on the teacher1 
designer for initiating learning functions in  
appropriate ways; when such dependency 
occurs, the students often fail to learn how 
they can initiate the functions on their own 
i n  those situations that require it. Thus, 
instructional designers need to be aware of their 
responsibi l i ty t o  he lp  students develop 
appropriate ways of initiating the various 
learning functions on their own. 

The fo l lowing paragraphs provide an 
overview of 12 learning functions suggested by 
the author on the basis of current theory and 
research on the teaching-learning process. The 
following functions are neither exhaustive nor 
mutually exclusive. A more complete discussion 
and list of examples is available elsewhere 
(Shuell, 1988, in press). 

Meaningful learning is most effective when the 
learner has some idea of what he or she is trying 
to accomplish. This function has long been a 
central part of instructional design theory with 
its traditional concern for task analysis and 
instructional objectives. The current approach, 
however, expands on this conception of learner 
expectations i n  several important ways, 
especially with regard to the need to present the 
learner with clear objectives that have been 
pre-defined by the teacherldesigner. First, the 
active, constructive nature of meaningful learner 
discussed above suggests that it is the learner's 
objectives and goals - not those of the teacher - 
that actually influence the learning process. 
Obviously, i t  is the role of  the teacher/ 
designer to  he lp  the student establish 
appropriate goals, but the stated goal of 
the teacher and the actual goal of  the 
students do not always correspond (e.g., 
Anderson, Brubaker, Alleman-Brooks, and Duffy, 
1 985). Second, instructional goals/objectives often 
evolve as learning progresses, and in  some 
situations (e.g., when the concern is for inquiry 



teaching or the discovery learning inherent in 
computer micro-worlds) the instructional 
outcome i s  impossible for either the teacher or 
the student to identify ahead of time. Thus, the 
concern for developing expectations does not 
end with the statement of clearly defined 
objectives at the onset of the instructional unit, 
but continues throughout the learning process; 
and in some cases, it may be best to provide a 
statement of the instructor's goals/objectives later 
in the lesson rather than at the beginning. And 
finally, the perspective being presented here 
includes a concern for affective as well as 
cognitive expectations. Expectations having to 
do with the perceived difficulty of the learning 
task, as well the learner's expectations of his or 
her ability and the likelihood of completing the 
task successfully play a critical role in determining 
what and how much the learner acquires as a 
result of the instructional intervention. 

the typical learner already knows a great deal 
that is relevant to the instructional task. However, 
if appropriate knowledge structures are not in 
the student's working memory (i.e., if the relevant 
knowledge i s  not available for the student to 
use), he or she will not be able to build upon or 
use that prior knowledge to advantage in learning 
the new material. Thus, in order for learning to 
be efficient, steps must be taken to ensure that 
both the cognitive and affective prerequisites 
are available to the learner (including his or her 
needs, goals, and everyday experiences). The 
init iation of this function might involve 
reminding the learner of relevant information in 
the previous lesson or information that i s  (or 
should be) common knowledge to the le-arner, 
or eliciting the learners' feelings andlor opinions 
about the material being presented i n  an 
instructional unit. 

Attention 
Motivation 

The willingness of an individual to persist at a 
learning task and contribute effo-rt to its 
accomplishment i s  obviously an important 
component of learning from instruction. There 
are many ways in which this function can 
be elicited (e.g., see Gage & Berliner, 1988), 
although it i s  often one of the more difficult 
aspects of designing an effective instructional 
unit. This function i s  clearly related to 
expectations, especially those more affective 
expectations such as perceived interest and 
one's perceived ability to complete the task 
successfully. In fact, 3 of the 15 motivational 
techniques discussed by Gage and Berliner 
(1988) (begin the lesson by giving students a 
reason to be motivated, tell students exactly 
what you want accomplished, and have 
students set short-term goals), although worded 
in a more rigid manner that I would prefer, 
are concerned with the establishment of 
appropriate expectations. 

Prior knowledge activation 

As noted earlier in this article, meaningful 
learning i s  cumulative. New learning always 
builds on the student's prior knowledge, and 

Once the learner has developed appropriate 
expectations for the learning task, he or she 
must then pay attention to the relevant features 
of the material being learned and ignore 
irrelevant ones. There are many ways in which 
the learner's attention can be captured by either 
the teacher or the student. For example, the 
instructional agent can highlight certain features, 
perhaps by bold type or italics or by verbal 
emphasis such as "The really important thing to 
remember i s  ...,l1 while ignoring others. 

Encoding 

Although an argument can be made for combining 
attention and encoding into one function, they 
are kept separate here on the premise that one 
can attend to something without encoding it, or 
not encoding it in an instructional relevant manner. 
In most cases, encoding involves the addition of 
personal meaning to the new material, and 
obviously the same stimulus can be encoded in a 
variety of different ways. 

Comparison 

Material that i s  potentially meaningful contains 
a multitude of relationships among the facts and 



concepts that comprise the body of knowledge 
being acquired. In order to acquire this body of 
knowledge i n  a manner that involves 
understanding, it is necessary for the learner to 
make comparisons among these facts and 
concepts i n  an attempt to identify relevant 
similarities and differences. As a result, the 
learner must make comparisons between: (a) 
different parts of the material presented by the 
instructional agent, (b) the new material being 
presented and the prior knowledge of the learner, 
and in  some cases (c) various parts of the 
learner's pr ior knowledge as that pr ior 
knowledge is modified to accommodate the new 
information which appears in the lesson. 

Hypothesis generation 

A learner engaged in  the active, constructive 
process of finding meaning in new material 
must generate hypotheses about possible 
alteroatlue meanings and relationships among 
the-~arious facts and concepts. These hypotheses 
set the stage for seeking and interpreting 
feedback that can aid i n  conf i rming or 
disconfirming the tentative meanings that the 
learner places on  the new material. The 
generation of appropriate hypotheses can be 
encouraged in various ways, such as posing 
questions like "Does this point relate to this fact 
or to that concept?" 

Repetition 

Contrary to the belief of some, repetition is 
necessary for meaningful learning as well as 
simple learning. Seldom, i f  ever, does one 
understand complex material such as that 
learned in school through a single exposure. 
It takes time,and multiple exposures, to find 
ways of relating disparate parts of the material 
to one another. Repetition, however, can result 
in either rote learning, in which the learner 
acquires various pieces of information in a more- 
or-less isolated manner, or in a manner that 
encourages the acquisition of relationships 
among various parts of the material. Thus, it is 
important for the repetition in which a student 
engages to be appropriate for the instructional 
outcome being pursued. 

Feedback 

Feedback is an essential part of meaningful 
learning. As learners make hypotheses about 
possible relationships and the accuracy of 
various statements, feedback is necessary in 
order to inform the learner if he or she is on the 
right track. Various types of feedback serve 
various purposes, and more information is 
needed on the conditions in which different 
types of feedback are most effective. For 
example, it seems likely that feedback on 
accuracy serves different purposes in  simple 
and meaningful forms of learning, but for many 
situations in which an active learner is generating 
relevant hypotheses, accuracy feedback may be 
al&t is needed. 

Evaluation 

Once feedback is received, the learner must 
interpret and evaluate its usefulness to the 
Igaming process. For example: Does the 
feedback make sense? Is the source of the 
feedback a reliable one? (After all, feedback can 
come from many sources, and sometimes various 
sources are contradictory.) Does the feedback 
actually address the concern, question, or skill 
currently being considered? Receiving feedback 
is not a passive activity in meaningful learning. 

Monitoring 

A-nreffective learner keeps track of the  
progress that he or she is making toward reaching 
the instructional goal. Weak learners, on the 
other hand, often are not aware of what they 
know and don't know about a topic, whether 
additional information is needed before it is 
possible for them to understand a particular 
point, and they may be unaware of contradictory 
statements in the material being learned. Such 
metacognitive activities are an important 
component of meaningful learning. 

Combination, integration, synthesis 

Meaningful -- -- learning - involves the combination, 
integration, and synthesis of information from 
several sources. Thus, the learner must engage 



in mental activities that result in these outcomes. 
The material being learned must be organized 
in meaningful ways, and as is the case with the 
other learning functions, this function can be 
accomplished in a variety of equally effective 
ways and initiated by either the instructional 
agent or the learner. 

Conclusion 

Current theories of meaningful learning present 
a number of interesting challenges to the 
instructional design field. The more traditional 
theories and practices are not necessarily 
invalidated by the current views, but the latter 
strongly suggest that they either need to be 
drastically expanded or that new models need 
to be developed if instructional design i s  to 
remain relevant to the types of meaningful 
learning increasingly valued in education and 
many training situations. As already noted, some 
of these challenges are already being addressed 

by instructional designers (e.g., Gagne & Glaser, 
1987; Merrill, 1991 ; Merrill, Li, & ]ones, 1990b). 
Elsewhere (Shuell, in press), I have discussed an 
approach to instructional design based on 
cognitive theories of learning such as those 
discussed in this article. Although this approach 
i s  consistent with more traditional models of 
instructional design, it i s  somewhat broader and 
more flexible. It may be, of course, that the 
traditional theories may be appropriate for 
certain situations and outcomes, while the more 
recent theories may be most appropriate for 
other situations and outcomes. The possibility 
of different conditions for different outcomes i s  
completely consistent with the long-standing 
notion in instructional design that different types 
of outcomes require different instructional 
conditions (Gagne, 1965; Reigeluth & Curtis, 
1987). The realization that meaningful learning 
involves outcomes and characteristics that are 
substantially different from those that often are 
of concern to instructional designers i s  likely to 
lead to interesting new theories and procedures 
in the years ahead. 
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Students' Reports of Their Cognitive Processes 
and Level of Understanding 

During Regular Classroom Instruction 

Tay-Koay Siew Luan 

Abstract 

The study was designed in  an attempt to gain greater understanding of the kinds of learning processes 
engaged in  by students during regular classroom instruction, and at investigating the students' level 
of understanding and problems in understanding parts or all o f  the lessons. Six school levels of male 
and female students from 44 secondary and pre-university classes (N=2719) were the subjects of this 
study. During the lessons, students and teachers were observed and video-taped. Following the 
lessons, students' reports of their learning processes were obtained using a questionnaire. The 
questionnaire also served as the basis for a follow-up interview of four randomly selected students 
from each of the sampled classes. The whole procedure was repeated for each class within a one- 
month period and for a different curricular area. 

Analyses of  student responses showed that more of the average ability students as compared to the 
high or  low ability students reported understanding all of the lessons. However, the higher ability 
students were more likely to report using specific cognitive strategies to monitor their understanding 
of the lessons and in  processing intellectual tasks and lesson content. They were able to provide more 
elaborate and more specific reasons for not understanding parts of the lessons. The results were 
interpreted in terms of physical and organizational characteristics of educational classrooms in Singapore. 
Instructional implications are discussed in relationship to both the findings and previous literature. 

Descriptors: Cognitive processes, learning, understanding, thinking, instruction 

ost parents, teachers, educa- 
tors, administrators and politicians believe 
strongly in  the value of education and want 
their children to do well in  school. They are 
likely to be deeply concerned with two of the 
most important components of the educational 
process - teaching and learning. The two phe- 
nomena are so intricately interrelated that i t  is 
often difficult to talk about human learning with- 
out reference to teaching. According to Hirst 

and Peters (1 9701, there is no teaching i f  there is 
no learning. Greene (1973) suggests that real 
teaching occurs only when: 

. . . a person begins learning (on his own) ho W 

to do certain things. It happens when that person 
freely chooses to extend himself in order to find 
answers to questions he poses for himself, when 
he acts to move beyond what he has learnt by 
rote ... when a student begins to understand 
what he is doing, when he becomes capable of 
giving reasons and seeing connections within 
his experience, when he recognizes error he or 
someone else is making and can propose what 
should be done to set things straight. 
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Since the primary goal of education in 
Singapore is to "maximise the learning potential" 
of the students (The Straits Times, July 9, 1991 ) 
and to help individuals to become competent 
learners, the significant role of the teachers in 
this process of exciting and directing the self- 
activities of the students must be underscored. It 
cannot be denied that it is  mainly through the 
teaching process and the teachers' relationships 
with the students that the educational goal i s  
accomplished. However, the key to education 
and the ultimate test of teaching is not merely 
what the teacher does but by what the student 
does as a result of what the teacher does. 

A common thread in contemporary research 
in human learning examines the mental 
functioning of the students during the teaching- 
learning process. The attention i s  directed to the 
description and und tanding of what goes on 
inside a s tuden t1Gand  the nature of the 
student1s@Tnk -- -- processe%ather -_I__ - than offering 
an explanation (Marton and Saljo, 1976; Winne 
and Marx, 1982). Such research studies 
emphasize the critical role of students' 
attentional process, motivation, memory, level 
of understanding, learning strategies and 
metacognitive processes that mediate students' 
abil ity to understand the lesson and in 
influencing student achievement. 

The mediating process paradigm of Doyle 
(1 977, 1980) and the cognitive mediational 
paradigm of Winne and Marx (1982) postulate 
that teachers do not directly influence student 
product variables such as achievement. Instead, 
teachers influence the students by causing them 
to think and behave in certain ways during 
teaching. These mediating events, in turn, may 
lead to changes in outcome variables. Thus 
students' thinking and learning processes during 
instruction are seen as important foci of 
classroom research because they mediate the 
effects of teaching on learners. In short, from 
the cognitive perspective, a student i s  able to 
work out the problems or grasp the concepts 
because he or she i s  thinking about them. The 
cognitive psychologists consider "learning to be 
an active mental process. That is, the learner 
does not merely respond to information, but 
actively manipulates or processes it" (Peterson 

and Swing, 1982, p 482). A study by Peterson 
and Swing (1982) demonstrated that 
behaviourally, the fifth and sixth grade students 
may appear to be on task but cognitively, they 
may not be on task. 

In spite of the advances made in research on 
human learning and the current emphasis in the 
research literature on learning as a participatory 
constructive process that involves not only 
knowledge acquisition but involves also 
conceptual change and active restructuring of 
ideas, yet from the author's personal observations 
of classroom teaching (Tay-Koay, 19891, the 
prevailing model of instruction tends to be the 
knowledge-dispensation model. Even Goodlad 
(1 983) argues that success i s  generally measured 
by the ability of the students to demonstrate 
factual assimilation. However, what could be 
the impact of such a type of learning? 

This concern seems to be shared by Sim 
(1 9861, Chen and Phua (The Straits Times, 1989). 
Sim's study on adolescents in Singapore shows 
that the Singapore adolescent i s  "achievement- 
oriented and examination-oriented and yet does 
not place much importance on the need to be 
imaginative or logical ... (and) does not display 
flexibility of mind to persist in seeking more 
plausible answers" (p 35). Based on his personal 
experiences, Chen lamented that Singapore's 
top students, those who were among the top ten 
percent of Singapore's education system, were 
examination-smart and seemed to be better at 
rote-learning rather than at thinking for 
themselves. He added that he and his fellow 
lecturers at the National University of Singapore 
had observed the "lack of initiative, fear of 
making mistakes, reluctance to speak up in class, 
(and) lack of an inquiring mind among the 
undergraduates" (The Straits Times, March 2 1, 
1989, p 16). 

-the author's main concern i s  that when 
teachers talk most of the time and students 
presumably are passively listening, how much 
do students learn? How well do they learn and 
what do they learn? Is meaningful learning taking 
place during regular classroom instruction? 

So far, little research on students' cognitive 
processes and level of understanding during 
regular classroom instruction have been conducted. 



According to Tobias (1 9821, "We have painfully 
little knowledge regarding what a student is 
thinking while learning from instruction . . ." 
(p 7). The limited research that has been 
undertaken in this area seems to have a very 
specific objective. Moreover, the studies 
conducted so far were limited in scale and scope. 
In Singapore, no study has been carried out, 
generally, to learn more about students' cognitive 
processes during regular classroom instruction 
and specifically, to determine their level of 
understanding and their reasons for not 
understanding parts of the lessons taught 
(Tay-Koay, 1989, 1991 1. 

It was therefore the purpose of this study to 
obtain greater understanding of the learning 
processes of students and their problems in 
comprehending lessons during regular classroom 
instruction. In contrast to previous research, this 
study focused on the natural classroom 
behaviour of secondary and pre-university 
students, in normal teaching. This wil l provide 
more extensive and vivid knowledge on the 
nature of covert life in Singapore classrooms. 

The study addressed the following questions: 
(1) What are students thinking about during a 

classroom learning situation? 
(2) Are students' ability levels related to their 

reported thinking processes during 
classroom instruction? 

(3) Did the students understand the lesson during 
the time the teacher was teaching? If they 
did, how much of the lesson did they 
understand2 If they did not, what are some 
reasons why they were having trouble 
understanding some parts or all ofthe lesson? 

Method 

The participants in this study were 2719 male 
and female students from 44 Secondary One 
through Secondary Four, Pre-University One and 
Two classes in Singapore. Stratified random 
sampling was used to select the classes for this 
study so as to reflect the Singapore school 
structure stratified on the variables of sex and 
ability levels. There were slightly more students 
in the average ability.group (n = 1043) than in 
the high (n = 956) or low (n = 720) ability 
groups (See Table 1). 

The distribution of students was approximately 
equal in terms of sex (1 344 males, 1375 females) 
as a whole. However, there were slightly more 
females than males in the high ability group and 
slightly more males than females in the average 
ability group. The students ranged in age from 
eleven years and six months for one Secondary 
One student to twenty years and six months for 
some Pre-University Two students. 

There was a very high proportion of Chinese 
students (91.5 per cent) as compared to the 
number of Malay students (4.4 per cent), Indian 
students (2.9 per cent), Eurasian students (0.3 per 
cent) or Others (0.9 per cent). 

A sample of 79 teachers (23 males, 56 
females) of these students participated in the 
study. The number of teachers and the subjects 
preferred, namely History and Physics, were 
determined. The classes and the subject teachers 
who participated in this study were then 
sampled with the help of the school principals. 

Table 1: Distribution of Student Sample by Level and Ability Grouping 

Ability Level Total % 
Grouping Sec 1 Sec 2 Sec 3 Sec 4 Pre-U 1 Pre-U 2 

High 89 92 100 125 403 147 956 35.2 
Average 124 108 120 104 314 273 1043 38.3 
Low 72 75 63 93 213 204 720 26.5 

Total 285 275 283 322 930 624 2719 100.0 



Only one class per level and two different subject 
teachers per class were selected from each 
school. The class sampled represented a cross- 
section of the students in the school in terms of 
ability, sex and racial composition. The three 
criteria used in the selection of teachers were 
that they had taught the subject preferred, 
namely History or Physics, in the school sampled 
for at least a year; are trained teachers and were 
willing to participate. 

Forty-four classes from the 14 schools took 
part in this study. The mean class size ranged 
from relatively small secondary classes of 25 
students in the Gifted course and 38 students in 
the Special, Express or Normal courses to large 
pre-university classes of 284 in junior colleges. 

Instruments 

A questionnaire, given to the students at the 
end of the lesson, was prepared by the 
researcher. The questionnaire contained eight 
(six open-ended and two close-ended) questions. 
One of the close-ended questions consisted 
of items which were on a "Yes" or "No" scale, 
while another required the student to indicate 
how much of the lesson they had understood, 
from "All or almost all of the lesson" (75% 
or more) to "Very little of the lesson" (25% 
or less) Question One asked the students to 
describe the different things they were thinking 
about during lesson time. This question was 
adapted from a structured interview form 
developed by Peterson et al (1 982, p 538) for 
the measurement of cognitive processing 
constructs. Questions Two through Eight 
investigated the extent to which students did or 
d id not ~inderstand the lessons. The 
questionnaire also served as a basis for a 
follow-up interview of four students randomly 
selected from each class. The purpose of the 
semi-structured interview was to supplement 
the data obtained from the questionnaire. 

Procedure 

Before the study began, the researcher spent 
several weeks from September to November of 

1988, contacting the principals, visiting the 
schools, briefing the principals and teachers, 
fixing the schedules for the research and 
arranging for an interview room. 

Prior to the commencement of the instruction, 
the teachers were specifically instructed to 
conduct the lesson according to their own lesson 
plans and regular approaches. In general, the 
instruction consisted of a 35-minute lesson (or 
one period) for the secondary school classes 
and a 45- to a 60-minute lesson for the pre- 
university classes. The teaching proceeded as in 
a regular classroom or science laboratory. 
During each ksson, the students and the teacher 
were observed and video-taped by one camera 
which was placed at the back of the classroom. 
Only natural lighting of the class was used. The 
students were not relocated so as to be in  closer 
proximity to the camera. The lesson was also 
audio-taped to supplement the video-recording 
of the lesson in the event that the video- 
equipment malfunctioned. 

The lessons observed were all on new 
materials and not review lessons. Such a 
condition was necessary as there might be a 
distinction in the presentation of the content 
area and this might differentially influence 
the learning processes of the students. 

Following each lesson, all the students in the 
class were given the questionnaire to complete 
in an attempt to gain access to the students' 
thinking and learning processes during the 
regular classroom instruction. The students were 
assured of confidentiality and anonymity of their 
responses. The students generally took 10 to 20 
minutes to complete the questionnaire. 

Upon the completion of the questionnaire, 
four students randomly selected from the class 
list of each class, were interviewed. The 
questionnaire was used as the basis for the 
interview. 'The questionnaire was supplemented 
by unstructured questions that arose from the 
students' contribution. They focused on the 
critical incidents that happened in the class and 
were described by the students. These questions 
probed deeper into students' thinking processes. 
Non-directive probing was generally used to 
reduce chances that researcher's biases would 
influence the students' self-reports. The students' 
responses to the interviews were audio-taped 
and later transcribed. 
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The interview protocol was coded by the 
researcher and a research assistant following 
t ra in ing and pract ice us ing the cod ing  
procedures which are described id  the result 
section. The coders independently coded each 
interview protocol and then conferred and 
reached an agreement on the classification used. 

Results 

The data, especially those derived from the open- 
ended type of questions in the repeated sets of 
the same questionnaires and the interviews over 
two different time periods and subject matter, 
were massive. The source documents amounted 
to over 1300 printed pages. The diversity, 
complexity and voluminous nature o f  the 
students' self-reports of their learning processes 
during the regular classroom instruction made 
the tasks of coding and data analysis a time- 
consuming and difficult one. 

Nevertheless, the data provided a rich and 
varied source of information yielding important 
insights in to  the learning processes of 
adolescents. The data analysis revealed the 
unique aspects of t r iv ial  thoughts which 
occupied the bulk of the students' learning 
processes during a regular lesson and which 
might otherwise go unnoticed. In this study, 

only major learning and thinking processes that 
might be used to characterize large number of 
students would be identified. 

Predominant 7hinking Disposition 

When asked to describe what they were thinking 
about during the lessons they had had, only 
about two  out of every ten students who 
responded reported that they were not thinking. 
It is interesting to note that although the majority 
of the students sampled (80.7% in Lesson One 
and 74.7% in Lesson Two) reported that they 
were thinking during the lesson, less than half 
of those students were engaging in lesson- 
relevant thinking. 

The findings, as provided in Table 2, indicate 
that there is a statistically significant relationship 
between students' abi l i ty levels and the 
predominant thinking predisposition [Lesson 
One: chi-square (6, n=1917) = 1 1  5.76 p c .001; 
Lesson Two: chi-square (6, n = 1725) = 99.38, 
p c .0011. The results suggest that the average 
ability group is more likely to report engaging in 
lesson-relevant thinking while the high ability 
group is more inclined towards lesson-relevant 
and lesson-irrelevant thinking. The lower ability 
studentsfrom the normal course in the Secondary 
schools and Pre-university centres are the ones 
who are less likely to engage in active thinking. 

Table 2: Predominant Predisposition Towards Thinking by Ability Level in Lesson One 
(n =l 91 7) and Lesson Two (n =l 725) 

Abilitv Level 

Lesson-Irrelevant 1 
Thinking 

Variable 

Not Thinking Actively 

Lesson-Relevant & l 1  
Irrelevant Thinking 2 

Lesson 
No. 

1 
2 

Lesson One: Chi-square (6, n = 1917) = 115.76, p <.001 
Lesson Two: Chi-square (6, n = 1725) = 99.38, p <.001 

Low 
n YO 
168 29.4 
139 39.5 

Lesson-Relevant 1 
2 

Total 

203 35.6 351 44.9 
147 37.5 290 41.5 

571 29.8 782 40.8 

Average 
n % 

127 16.2 
169 24.2 

1 
2 392 22.7 

High 
n % 

78 13.8 
128 20.2 

699 40.5 634 36.8 



A further examination of the data reveals that 
for the high ability group, it is more of the 
students from the Gifted course (49.4% during 
Lesson One and 34.7% during Lesson Two) 
rather than the Special course who reported 
engaging in lesson-relevant and lesson-irrelevant 
thinking. However, over 40% of the high ability 
as well as the average Junior College students 
reported that they were engaging in  lesson- 
irrelevant thinking. Similarly, a third of the low 
ability pre-university students also reported that 
they were involved in lesson-irrelevant thinking. 
It appears therefore, that there is a greater 
likelihood on the part of pre-university students 
rather than secondary students to report that 
they were indulging in  thoughts that were 
irrelevant to the lessons. 

Although the majority of the responses were 
judged to be engaged in  "active" thinking during 
the lessons, the findings indicate that as many 
as 42.9% and 39.7% of the students who 
reported thinking during Lesson One and Lesson 
Two respectively, or about four out of every ten 
students were thinking about concerns not related 
to the lesson. Only 722 students (37.6 %) during 
Lesson One and 604 students (35.0%) were 
immersed in thinking about the lesson proper. 

Specificity of Learning Processes 

When questioned about the details of their 
classroom learning processes, it is the high ability 
group rather than the low or average ability 
groups, females rather than males, the older 
students rather than the younger students, the 
Technical students rather than those in the other 
stream, who appear to be more able to give a 
complete and elaborate account of what they 
had learnt during the lesson. On  the other hand, 
the lower ability students and the younger 
students, in general, seem unable to elaborate 
or to be more specific about what they were 
learning during the lesson. It could be that for 
them, the lesson has been reduced in memory 
to a small number of more significant events 
such as trying to answer the teacher's questions. 
This inability to retrospectively recall details of 
their learning processes could be due to the 
maturational lag of the lower ability students 
and the younger students. 

This finding may suggest a need to adjust the 
amount of content taught per lesson and to vary 
the teaching strategies and learning activities 
according to the ability and age of the students. 

Variety of Learning Processes 

-the variety of learning processes as reported by 
the students were then coded in  the following 
manners: If a given category was expressed by 
the student, then that category received a "1 "; if 
the category was not mentioned, then it was 
given .W" If a given category was expressed 
more than once during a particular lesson, it 
was not counted again. Tables 3 and 4 contain 
respectively a description of the listing and 
frequency of occurrence of these categories of 
learning processes employed during the two 
lessons. 

The chi-square results, as given in Table 4, 
show that the high, average and low ability 
groups differed significantly on seven of the 
learning processes in  Lesson One and on five of 
the learning processes in  Lesson Two. The 
findings suggest that the average ability group is 
more likely than the low or high ability group to 
be attending to the lessons and to be engaging 
in specific simple learning processes such as 
trying to understand, using mental imagery and 
applying what they had learnt in the lessons. 
One interesting finding is that a comparatively 
greater number of students from the Gifted 
course, almost 40% during Lesson One though 
only 14.3% during Lesson Two, reported using 
mental images in  their thinking processes than 
students from the other courses. 

From an encouraging 50% or more of students 
who reported that they were trying to understand 
the lesson, the number dropped to an alarming 
10% of the students who indicated that they 
were engaging in what Bloom et al (1956) 
regards as the higher levels of thinking above 
knowledge level. Such skills include application, 
hypothesizing, analytical and evaluation 
processes. The higher ability students especially 
the students in the gifted and special courses in 
the secondary schools seem more likely to 
engage in the more complex higher order type 
of thinking processes than the average or lower 
ability students. 
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Table 3: List of Learning Processes Used to Classify Student Responses 

Variable Description 1 

I General Learning Process Processes in which students were: ' 1 Note-Taking recording facts or diagrams given by the teacher l 
Paying attention listening and paying attention to the lesson content or discussion 1 

1 Responding to question acting in response to the teacher's question I 
I Specific Learning Process Processes in which students were: 1 
I Trying to understand making an effort to comprehend what is going on in the lesson l 1 Visualizing perceiving lesson content in terms of a mental image l 1 Assimilating interpreting new facts by associating them with existing knowledge 1 

Applying translating what is learnt into practical relevance 

Hypothesizing formulating questions in the mind and wondering what might happen 

Analysing reducing the complex facts, tasks or problems into parts for detailed 
examination 

1 Evaluating comparing and determining the importance or value of a particular 
piece of information 

Table 4: Learning Processes as Reported by Students of Various Ability Levels 

I Learning Process / Low Average High 

Note-taking 
Yes 
No 

Reported 

GENERAL 

Lesson One: Chi-square (2, n = 191 7) = 134.90, p <.001 
Lesson Two: Chi-square (2, n = 1725) = 130.89, p <.001 

Lesson 1 , Lesson 2 Lesson 1 Lesson 2 Lesson 1 Lesson 2 
(n=571) (n=392) (n=782) (n=699) (n=564) (n=634) 
n % n O/O n % n % n % n O/O 

Paying attention 
Yes 422 73.9 321 98.2 664 84.9 547 78.7 440 78.0 406 64.3 
No 9.26 26.1 70 17.9 118 15.1 148 21.3 124 22.0 225 35.7 

Lesson One: Chi-square (2, n = 191 7) = 24.98, p < .001 
Lesson Two: Chi-square (2, n = 1725) = 32.49, p < .001 

Lesson One: Chi-square (2, n = 191 7) = 0.92, N. S. 
Lesson Two: Chi-square (2, n = 1725) = 3.30, N. S. 

Responding to question 
Yes 
No 

52 9.1 19 4.8 62 7.9 44 6.3 41 7.3 25 3.9 
519 90.9 373 95.2 720 92.1 655 93.7 523 92.7 609 96.1 



Learning Process . Low Average High 
Reported Lesson 1 Lesson 2 Lesson 1 Lesson 2 Lesson 1 Lesson 2 

(n=571) (n=392) (n=782) (n=699) (n=564) (n=634) 
n % n % n % n % n % n  % 

SPECIFIC (SIMPLE) 
Trying to understand 
Yes 256 44.8 165 42.1 48 61.5 334 47.8 299 53.0 245 38.6 
No 315 55.2 227 57.9 301 38.5 365 52.2 265 47.0 389 61.4 

Lesson One: Chi-square (2, n = 191 7) = 37.74, p < .001 
Lesson Two: Chi-square (2 , n = 1725 ) = 7.40, p < .05 

Visualizing 
Yes 34 6.0 10 2.5 83 20.6 47 6.7 59 10.5 33 5.2 
No 537 94.0 382 97.5 699 89.4 652 93.3 505 89.5 601 94.8 

Lesson One: Chi-square (2, n = 191 7) = 1 1.44, p < .O1 
Lesson Two: Chi-square (2, n = 1725) = 8.34, p < .O1 

Assimilating 
Yes 40 7.0 21 5.4 54 6.9 27 3.9 50 8.9 27 4.3 
No 531 93.0 371 94.6 728 93.1 672 96.1 514 91.1 607 5.7 

Lesson One: Chi-square (2, n = 191 7) = 3.02, N. S. 
Lesson Two: Chi-square (2, n = l  725 ) = 1.49, N. S. 

Applying 
Yes 6 1 .O 7 1.8 26 2.3 12 1.7 7 1.0 9 1.4 
No 565 99.0 385 98.2 756 96.7 687 98.3 557 99.0 625 98.6 

Lesson One: Chi-square (2, n = 191 7) = 10.87, p < -01 
Lesson Two: Chi-square (2, n = 1725) = 0.21, N. S. 

WEClFlC (COMPLEX) 

Hypothesizing 
Yes 2 0.3 3 0.8 22 2.8 14 2.0 25 4.4 8 1.3 

No 569 99.7 389 99.2 760 97.2 685 98.0 539 95.6 626 98.7 

Lesson One: Chi-square (2, n = 191 7) = 20.71, p <.001 
Lesson Two: Chi-square (2, n = 1725) = 2.7, N. S. 

Analysing 
Yes 3 1 5.4 16 4.1 75 9.6 38 5.4 74 13.1 54 8.5 

No 540 94.6 376 95.9 707 90.4 661 94.6 490 86.9 580 91.5 

Lesson One: Chi-square (2, n = 191 7) = 22.64, p <.001 
Lesson Two: Chi-square (2, n = 1725) = 10.28, p <.01 

Evaluating 
Yes 16 2.8 11 2.8 -23 2.9 16 2.3 25 4.4 25 3.9 

No 555 97.2 381 97.2 759 97.1 683 97.7 539 95.6 609 96.1 

Lesson One: Chi-square (2, n = 1917) = 3.71, N. S. 
Lesson Two: Chi-square (2, n = 1725) = 3.57, N. S. 



In contrast, the results seem to indicate that 
students from the high ability group were more 
inclined to employ more complex thinking 
processes such as analysing the lesson, asking 
questions and hypothesizing what might happen, 
as compared to the average or low ability groups. 

It seems therefore that superior intellectual 
ability as measured by academic performance 
would be an advantage in meeting the vigorous 
demands of classroom life that call for rational 
thinking or critical analysis. If that is so, one 
would wonder whether such intellectually capable 
students would need further assistance in the 
acquisition of thinking skills. Should not we be 
turning our attention now to the less intellectually 
endowed to enable them to acquire such essential 
learning skills so vital to everyday living? 

Understanding the Lesson 

The results, as contained in Table 4, show that 
over 70% reported that they were paying attention 
to the teacher during lessons. Of those who were 
attending to the lesson, only 50% reported that 
they were trying to understand the lesson. 

When asked specifically if they understood 
the lesson being taught, over 70% of the average 
and low ability students in Lesson One and over 
50% of all students in Lesson Two reported that 
they understood the lessons (Table 5). Further 
probing revealed that more average ability 
students (over 50%) as compared to the higher 
ability students (over 40%) or the low-ability 
students (over 30%) tended to report that they 
understood all or almost all of the lesson (75% 
or more of the lesson). 

Table 5: Frequency and Percentage of Students of Various Ability Levels Who Reported That They Did 
or Did Not Understand the Lesson and the Amount Understood (N = 271 9) 

Response 

Understood 
Lesson 

Yes 

No 
No response 

Total 

Amount 
Understood 

All 
Some 
Very little 
No response 

Total 

Ability Level 

Low Average High 

Lesson 1 Lesson 2 Lesson 1 Lesson 2 Lesson 1 Lesson 2 
n % n % n % n  % n % n  % 

450 72.8 310 50.2 838 73.2 807 70.5 524 54.8 583 61.0 

63 10.2 23 3.7 64 5.6 56 4.9 71 7.4 86 9.0 
105 17.0 285 46.1 243 21.2 282 24.6 361 37.8 287 30.0 

61 8 100.0 61 8 100.0 1145 100.0 1145 100.0 956 100.0 956 100.0 

Lesson One: Chi-square (4, n = 271 9) = 122.84, p < .001 
Lesson Two: Chi-square (4, n = 271 9) = 108.95, p < .001 

220 35.6 199 32.2 595 52.0 596 52.1 41 1 43.0 430 45.0 
257 41.6 121 19.6 286 25.0 236 20.6 152 15.9 206 21.5 
41 6.6 12 1.9 25 2.2 40 3.5 44 4.6 51 5.3 
100 16.2 286 46.3 239 20.8 273 23.8 349 36.5 269 28.1 

61 8 100.0 61 8 100.0 1145 100.0 1145 100.0 956 100.0 956 100.0 

Lesson One: Chi-square (6, n =2719) = 219.25, p < .001 
Lesson Two: Chi-square (6, n = 271 9) = 116.57, p < .001 



The results seem to suggest that on the whole, 
the teachers are doing an excellent job in 
facilitating the learning process of the students. 
However, the findings seem to reveal the 
weaknesses of the mass lecture teaching style in 
the teaching-learning process. 

On further examination of the results, it i s  
interesting to note that more than 7% of the Pre- 
University students reported that they understood 
very little of the lesson (25% or less of the lesson) 
while only about 50% or less of that group 
understood all of the lessons (See Table 6). 

The interesting finding i s  that as age increases, 
the greater i s  the probability of understanding 
less of the lessons. There i s  a sudden drop in the 
percentage of students who reported 
understanding all of the lessons for the group 
that i s  16 years and older. It could be that the 
younger students who are in Secondary One 
through Secondary Four are more motivated to 
attend to and monitor their understanding of the 
lesson as they are preparing themselves for the 
major national examination, namely, the General 
Certificate of Education Examination at the 
Ordinary level (GCE "0" level) to be taken at 
the end of Secondary Four. Students in the 16 
year old range tend to be in Pre-University One. 
It could be that having just completed the GCE 
"0" level examination, they may be less 
interested in thinking actively about the lessons. 

It would seem that they are more likely to engage 
in decision-making processes that are irrelevant 
to the lesson. 

Another possible reason might be attributed 
to the sudden change in class size and teaching 
style at the pre-university level. As these students 
enter the pre-university level, they are confronted 
by traumatic changes from relatively small class 
size of 30 or more students in the secondary 
school to a class size of over 200 students per 
class in the Junior Colleges and possibly from a 
change in  learning-teaching style to the 
impersonal lecture style at the pre-university 
level. It could be that being reduced to passive 
recipients, they might tend to lose interest in 
lesson-relevant matters. If this i s  so, then there 
might be a need to revolutionize the current 
teaching practices at the pre-university level. 
Greater attempts might have to be made by the 
teachers teaching Pre-University classes to 
involve students in the teaching-learning process 
and challengingthem to think ratherthan merely 
giving information. 

Problems in Understanding the Lesson 

In response to the question "What are some of 
the reasons why you were having trouble 
understanding some parts of the lesson?" several 
reasons were provided by the respondents. 

Table 6: Frequency and Percentage of Students of Various Educational Levels Who Reported on Their 
Levels of Understanding of the Lessons (N = 2036 for Lesson One; N = 1891 for Lesson Two) 

I I Amount Understood 1 

I Level I n  O h n  % n  % n  % n % n % I 
Educational 

Sec 1 
Sec 2 
Sec 3 
Sec 4 
Pre-U 1 
Pre-U 2 

p~ 

AI l Some Little 

Lesson 1 Lesson 2 Lesson 1 Lesson 2 Lesson 1 Lesson 2 
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One of the reasons pertain to perception of 
ability and speed at grasping concepts. An 
example of such a response is: "I'm slow at 
grasping concepts." 

Another reason has to do with memory skills. 
The students cannot remember what they see or 
hear. For example: "Bad memory." 

Diff iculty with oral comprehension also 
affects the students' ability to learn in large 
group instruction. Their inability to process the 
incoming verbal information correctly may also 
be attributed to poor language skills or weakness 
in  auditory reception. A student's response 
illustrates this problem: "I cannot really 
understand the message that.. . the teacher is 
giving. Because my  vocabulary are not very 
good and I can be considered a slo W learner.. . " 

Not paying careful attention to what the 
teacher is saying, lack of interest, poor 
foundation, inadequate preparation and the 
nature of cognitive strategies employed to 
decode and understand the lessons may also 
hamper the students' ability to understand the 
lessons. Examples of such reasons suggested by 
the students for not understanding the lessons 
include the following : 
"I was distracted and could not concentrate." 
"I was troubled with problems I had." 
"It was because when I was in Primary Six' I 

didn't understand fully algebra and square root." 
"Perhaps I am still not very clear about the 

earlier concepts that we've been taught." 
"I did not read my previous lecture notes and 

thus no t  sure and  having some trouble 
understanding parts o f  the lesson." 

"It is because I'm not interested in the subject 
and I don't read i t  before hand, hence whatever 
the teacher said I don't know what she is talking 
about." 

Some of the respondents attributed their 
failure to understand the lessons to the nature of 
the instructional process. Some examples in this 
category include the following: 
"I was concentrating on  copying. While'l am 

copying, how does the teacher expect me to 
understand anything when she was speaking as 
fast as the MRT and pushing up the notes so 
fast. I think most o f  us weren't listening!!" 

"All that I was thinking was to copy as fast 

as possible before the transparency was 
taken away." 

"...some parts o f  the lesson because the 
teacher might talk too softly and sometimes 
there had too many students watching the 
experiment and there had very little place for 
my  view." 

"The teacher's voice and expression can be 
very dull at times. I think tone and expression 
play a great part in helping students understand 
the lessons better. jokes and humour should 
also be added." 

"It was very detailed. The teacher used 
confusing terms. My friends asked 'deep' 
questions beyond what teacher taught. I am 
very tired. I cannot stand Science. I get very 
frustrated because everybody else seems to 
understand." 

"It is complicated and there are too many 
names to remember." 

"Too many similar things." 
The study revealed the seriousness of the 

students. Those who had trouble with some 
parts of the lesson saw themselves as being 
unable to deal with several different things at 
one time. They felt helpless to deal with the 
situations. An example of student responses 
which demonstrate the intense frustrations they 
felt as a result of being caught in a bind fol low 
"I wasn't thinking o f  any stuff at that time for 

I was concentrating on writing the notes. I mean, 
i t  is not very easy to write and listen for I can do 
one thing at one time. Sure, I was listening a bit 
but mostly, I was writing furiously." 

Inability to  monitor their own learning 
processes may also be another reason to explain 
why  some students were having trouble 
understanding the lessons. In general, the higher 
ability students are more likely to provide 
detailed explanations for their inability to fully 
comprehend the lessons taught. The lower ability 
students tended to give very vague responses 
such as the following: 

"It was difficult to understand." 
"Forgotten." 
"I don't know." 
"I don't know why. Although I try to 

understand it, I just can't. In addition, i t  just 
make me confuse." 
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The findings support the proponents of 
metacognitive research, such as Brown (1 9781, 
who have contended that the ability to monitor 
one's own understanding of the lesson i s  a 
necessary pre-requisite for learning. The results 
support the notion that knowing what and why 
one does not understand i s  important. 

Summary and Conclusions 

In summary, the results appear to suggest that 
the students' ability levels seem to be related to 
their reported learning and thinking processes. 
More low ability students reported not thinking 
actively during the lessons than the average or 
high ability students. A great proportion of the 
average ability students reported that they were 
engaging in simple learning processes. The high 
ability students, on the other hand, were more 
inclined to utilize a variety of specific learning 
processes and to employ more complex higher 
order thinking processes although they are also 
more easily distracted during the lessons. 

In addition, the results reveal that the average 
ability students are more likely to report that 
they understood all or almost all of the lesson. 
However, it i s  the higher ability students who 
are more likely to provide specific or precise 
reasons for their failure to understand the lesson. 

The findings suggest that students from the 
lower ability level may need more help in 
developing learning skills especially 
metacognitive skills than students from the 
average or high ability groups. The high ability 
group, on the other hand, seems to be more 
easily distracted by their anxieties and are more 
concerned for tests that are coming, homework 
that has to be completed and with decision and 
planning strategies. It could be that they are , 
able to understand the lessons so quickly that \ \  
they are bored easily. If that i s  so, it might b 
important that teachers cater to the needs of th 
high ability group by modifying their teachin 
methodology and presenting them with more I 
challenging tasks which capitalize on their i' 
thinking skills. The ultimate objective of such a '  
strategy would be to promote the development, 
of interest in lesson-relevant thinking. 

However, the findings suggest that more than 
ability i s  involved in engaging in learning and 
thinking processes. This i s  evident by the finding 
that the vast majority of older and high ability 
students who were in pre-university classes were 
not engaging in higher level thinking processes. 
It could be that the habit of thinking has not 
been internalized by these students. It might 
also be possible that attitudes, values, learning 
styles and personality might contribute to the 
interest and habit of employing lesson-relevant 
thinking processes and engaging in  more 
complex higher order thinking skills. Age alone 
does not seem to be a facilitating factor in being 
able to think. It does not seem to support Piaget's 
view that older adolescents are more likely to 
demonstrate greater predilection for more 
complex thinking. 

The findings suggest that preference for more 
complex learning processes i s  not held constant 
all the time. It could be that the adolescents do 
not always function at their optimum level all 
the time. The findings indicate that adolescents 
show selective use of thinking skills depending 
on the context. It could be that teaching styles 
of teachers and the encouragement of teachers 
to involve students in the lesson might be a 
crucial factor in determining whether students 
do or do not understand the lessons and the 
level and the complexity of the thinking 
processes engaged in. 

What has emerged in  this study i s  an 
exploratory but insightful understanding of 
students' classroom-learning processes in  
Singapore. They dealt with the variety of learning 
processes and the impact of teachers' teaching 
on students' learning processes. The findings seem 
to suggest that acquisition of appropriate learning 
strategies that can facilitate the understanding of 
the lessons need to be taught to the students, and 
teachers can help in this direction. 

Limitations 

It i s  clear that any conclusions arrived at as a 
result of this exploratory study must be held 
quite tentatively because of several reasons. In 
the present study, access to student thinking 
processes were obtained through retrospective 
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reports. Care in interpreting the results must be 
considered in view of the limitations of verbal 
data as discussed by Nisbett and Wilson (1977) 
and Ericsson and Simon (1980). These 
researchers pointed out two main limitations of 
verbal data. The reports may be fabricated and 
the interviewees may have been influenced by 
the cues provided by the researcher or by the 
expectations of the group. Furthermore, due to 
the interviewee's characteristics and lack of 
verbal skill and motivation in expressing the full 
range of what they were thinking about, the 
verbal reports may be incomplete. 

The present study has attempted to overcome 
the limitations of the verbal reports as data by 
using an open-ended questionnaire as the 
primary source of data and the interview report 
as a confirming source of data. In addition, 
students were reminded not to discuss with one 
another nor to look at what the others were 
writing when completing the questionnaires. As 
suggested by Ericsson and Simon (1980), the 
interview questions and prompts were structured 
such that they avoided giving any cue to the 
interviewees concerning what was expected of 
them. Both the questionnairesand the interviews 
were held immediately following the lesson. 
This would serve to enhance the retrospective 
recall of their retrospective reports. Additionally, 
the investigator established a friendly rapport 
with the subjects. They were assured that their 
responses would be kept confidential and that 
there were no right or wrong answers. They 
were encouraged to respond as completely and 
honestly as they could. 

Suggestions for Teaching and Learning 

The findings suggest that there may be a need to 
imbue the students and the teachers with the 
value of thinking during the lesson and 
encouraging students to develop the habit of 
metacognitive thinking. The lower ability 
students especially may need more help in 
developing the habit of thinking and in asking 
for help when they cannot understand parts o /I 
the lesson. They may need considerable structure 
within the school environment as well as more 
encouraging teachers who could provide a more 

comfortable and more conducive environment 
for learning and thinking. Teachers need to take 
time to understand why some students are taking 
a longer time to understand the lessons. They 
need to be very patient and tolerant with low 
ability students. 

In addition, there may be a need for teachers 
to rethink their theory of instruction and learning 
and to re-examine lectures as the main 
presentation mode. Rather than getting students 
to agree with them or reducing students to mere 
passive copiers, there may be a need for teachers 
to shift emphasis from imparting content and 
being concerned with facts to encouraging 
conceptual growth and stimulate thinking 
through Socratic dialogue and argumentative 
interactions. Teacher education institutions can 
help by offering courses to teacher trainees as 
weil as to practising teachers in areas such as 
strategies to promote thinking. 

Last but not least, there may be a need to re- 
examine the examination questions set at the 
GCE "0' and GCE "A" level and to investigate 
the percentage of questions asked that require 
the use of thinking processes and skills at the 
higher order levels above knowledge. There may 
be a need to modify testing practices and 
ultimately classroom practices towards higher 
levels of thinking activities. Teachers need to be 
encouraged to engage in continuous teaching 
analysis of the lessons so that they can produce 
the desired change. 

There i s  certainly a need in Singapore to i i help students to achieve facility in monitoringti 
their learning processes. This need could be 
translated into an official objective of the school 
curriculum so that conscious and deliberate 
action can be taken by all educators to promote 
the understanding of and the development of 
learning strategies such as metacognitive skills 
of all students. Instruction, in the researcher's 
opinion, involves organizing the learning 
environment so that not only the students' 
attention i s  aroused and maintained but that the 
students' curiosity and enthusiasm in thinking 
are also sustained. 

-the youths of Singapore will be the future 
leaders of the country. They need to gain 
confidence in their own ability to think and to 

I 
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decide what is worth examining further. It is school's task to help develop the interest, the 
crucial not to be indifferent. Nothing wil l  stifle potential and aspirations of the students so that 
curiosity and enthusiasm of the students as much they wil l  be able to become productive, creative, 
as the indifference of educators in  encouraging thinking citizens who can steer the country 
explanations and thinking. It is therefore the towards excellence and success. 

NOTE 

The author expresses sincere appreciation to the former Institute of Education, currently known as the National lnstitute 
of Education, for the funding of this investigation through a staff development fellowship for a PhD study at the University 
of Oregon. 
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Effects of Diagrams on Mathematics Performance 

Lily Yee-Sheung Wong 
Loh Mei Yoke 
Ng Lay Pheng 
Mak Wai Han 

Abstract 

Research on the facilitative effect of diagrams on solving mathematics problems is both inconsistent 
and inconclusive. This study investigates the effects of diagrams on 124 Singaporean pupils in  three 
classes: Primary One and three, and Secondary One. Pupils' performance was measured with the use 
of teacher-written mathematics problems in  the form of worksheets. Number of errors made on 
problems accompanied with and without diagrams were compared. Whether or not pupils benefit 
from diagrams was estimated by their patterns of errors made in the presence or absence of diagrams. 
Results both confirm and disconfirm previous findings and shed further light on the use of diagrams 
in  mathematics. 

Descriptors: Mathematics performance, effects of diagrams and pictures, enhancement of Mathematics 
performance. 

Introduction 

!achers generally acknowledge 
problem solving as one of the most important 
skills that pupils have to learn. Based on the 
assumption that problem solving skills can be 
transferred to solving problems faced by pupils 
in various situations now or later (Heddens & 
Spear, 1988), problem solving i s  taught in the 
school curriculum. 

Mathematics i s  a subject the learning of which 
can help pupils acquire the competence in 
problem solving. Despite the utility value and 
the effort of making mathematics interesting, 
many pupils still find the subject difficult to 
conquer (Ballew & Cunningham, 1982; 
Stonewater, Stonewater & Perry, 1988). In fact, 
some story problems have caused pupils 

much anxiety. The interpretation of the problem 
situation, and the selection of the appropriate 
operation or operations, are considered as 
difficulties in solving mathematics problems 
(Kantowski, 1980). Thus, those who are 
inadequate in the language (English, in the case 
of Singapore) w i l l  have dif f iculty i n  
understanding the questions (Cuevas, 1984), 
leading to inaccuracy in the analysis of the 
conditions of the problems, and resulting in 
distorted conclusions, or wrong answers. 

Since the solving of mathematical problems, 
especially word problems, i s  so vital to future 
applications, educators must devise ways by which 
students may do well in this aspect and therefore 
reduce the anxiety which these problems might 
bring with them. The question i s  how? 

Diverse views are held on the facilitative 
effects of diagrams on mathematics performance. 
Some researchers (eg, Moyer, Sowder, 
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Threadgill-Sowder & Moyer, 1984; Sherrill, 
1 973; Threadgill-Sowder & Sowder, 1 982; Webb 
& Sherrill, 1974) indicate that the provision of 
diagrams in  mathematics word problems often 
results in much better test performance than 
when the problems were given solely in words. 
Sherrill (19731, and Webb and Sherrill (1974) 
demonstrated that pupils did better on those story 
problems that were accompanied with accurate 
pictures or diagrams, as compared to story 
problems alone, which in  turn, were superior to 
those with distorted pictures. 

Other researchers (Riedesel, 1969; Threadgill- 
Sowder & Sowder, 1982) also express similar 
opinions that children perform better i n  
mathematics problem solving situations when 
diagrams or pictures of the problems are 
provided by the teacher. Besides, Trueblood 
(1 969) believes that diagrams offer a vehicle for 
enhancing the understanding of verbal problems 
for pupils having reading difficulties. 

Soh (1989) found that primary five students' 
performance went up by 32.5% when provided 
with a diagram together with the question. Why 
was this so? According to Plant (1 9851, diagrams 
are supposedly more memorable and they help 
students see and understand the essential points 
of the problems. Dirkes (1980) also believes that 
pictures and concrete objects serve to 
communicate mathematics in a way that words 
and symbols do not. The above researchers 
confirm the famous folk saying "A picture is worth 
a thousand words" which implies that the 
semantics of a diagram are richer than those of 
words alone (Threadgill-Sowder & Sowder, 1982). 

On the other hand, Poage and Poage (1 977) 
caution teachers not to take for granted that all 
pictures lead to effective learning. Diagrams 
presented inaccurately can hinder the solving 
of mathematics word problems i ~ u l m ,  1974). 
Sherrill (1973) also found that if the problem 
question is presented with a distorted diagram, 
it may mislead the students, confuse them and 
lead them to wrong solutions. 

As a result, some educators advocate the 
teaching of visualization (eg, Moses, 1982) and 
believe that children would notfind mathematics 
a problem if they knew how to visualize (Nelson, 
1983). Others like Yancey, Thompson and 

Yancey (1989) recommend that children must 
learn to draw diagrams. The ability to interpret 
pictures or diagrams is not natural, it must be 
learned (Campbell, 1 981 ). It would be interesting 
and useful to explore how facilitative diagrams 
are to pupils in their solving of mathematics 
problems, and the level of pupils who find the 
diagrams useful. 

The focus of this study is on whether or not 
diagrams facil'itate mathematical problem 
solving. This paper reports the effects of diagrams 
provided by the teacher on the performance of 
pupils. We attempt to answer the following 
questions: How many errors were there when 
diagrams are provided, in contrast with when 
no diagrams were provided? How well did pupils 
perform when they were provided wi th 
diagrams? And who wi l l  benefit from the 
presence of diagrams? 

Methods 

One hundred and twenty four pupils were given 
worksheets which consisted of problems with 
diagrams or without diagrams. They were to 
finish the worksheet and hand it in before the 
class ended. Pupils were encouraged to scribble 
or sketch, i f  they had to do so, i n  their 
worksheets, so that the researchers could check 
whether or not pupils did draw diagrams on 
their own. 

To investigate the effects of diagrams, first, 
we compared the number of wrong solutions 
when diagrams were provided with the number 
of wrong solutions when no diagrams were 
given. Next, we contrasted the number of pupils 
who benefitted from the drawn version with the 
only-words version by finding (a) the number of 
pupils who made fewer mistakes in the presence 
of diagrams than in the absence of diagrams, 
(b) the number of pupils who made more 
mistakes in the presence of diagrams than in the 
absence of diagrams, and (c) the number of 
pupils who made equally many or few mistakes 
regardless of whether diagrams were given 
or not. And finally, we checked the effects of 
diagrams across the three different levels of 
the pupils. 
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Sample 

Three intact classes were involved in the study: 
40  pupils in Primary One, 42 in Primary Three 
and 42 in Secondary One. This was a convenient 
sample as the latter three authors taught them 
during their teaching practice. They all were 
interested in finding out whether their pupils' 
performance in mathematics can be enhanced 
by providing them with diagrams. Table 1 shows 
the distribution of pupils, the number of 
worksheets given and the problems performed. 

Table 1 : Sample and tasks: Students, instruments 
and problems 

Class Students Worksheets Problems 

Primary One 40  6 36 

Primary Three 42 5 24 

secondary One 42 1 1 

Instruments 

Teacher-designed worksheets were used to 
measure pupils' performance. These worksheets 
were given to pupils as additional practice on 
the topics currently taught. Problems were 
written and formatted to estimate the effects of 
diagrams on performance. Each problem was 
presented in two ways - with or without 
diagrams - appearing in separate but parallel 
worksheets. 

For Secondary One, four problems, two with 
diagrams, and the same two problems but without 
diagrams, were used. Thus, there were four sets 
of worksheets each consisting of one problem, 
either in the drawn version, provided with a 
diagram, or in the "only words" version without a 
diagram. Every pupil worked on one problem 
presented in one format, with or without diagram. 
In this manner, the pupils would not be influenced 
by the presence of another format when solving 
the problem. 

Problems wi th diagrams are typical 
mathematical word problems found i n  
mathematics textbooks in Singapore. The 
problems are presented with diagrams and 
simple explanations in English. Below are the 
two problems in the drawn format. 

1 The figure shows a table mat made up of a 
square and four triangles. Find the area of 

2 A rectangular cardboard has a square cut 
from the corner of it. Find the area of the 
remaining figure. 

Problems without diagrams are typical of the 
English '0' level mathematics examination..The 
problems are in the 'words only' form without 
any diagrams. Below are the two problems 
presented without diagrams. 

1 A table mat is made up of a square of sides 
14 cm and 4 triangles each of height 3 cm, 
one at each side of the square. Find the area 
of the table mat. 

2 A rectangle cardboard 16 cm by 10 cm has 
a square of sides 6 cm cut from one of its 
corners. Find the area of the remaining figures. 



SINGAPORE JOURNAL OF EDUCATION 

Unlike the pupils at Secondary level, the 
Primary Three pupils were given a series of five 
worksheets at a spaced but appropriate time as 
an exercise at the end of the period. Each 
worksheet consisted of four to six problems 
which the pupils had to finish during class. In 
each worksheet, half of the problems were 
provided with diagrams and half without 
diagrams. Each worksheet had a parallel form 
in that the problems with diagrams in one 
worksheet became problems without diagrams 
in the other. The problems without diagrams 
appeared first so that pupils would be less 
induced to draw and use diagrams if they did 
not normally do so. 

The problems are typical textbook problems 
and were constructed by modifying or following 
closely the format in the textbook. The questions 
can be classified into two types, the direct 
computation problem and the l-step story 
problem. The diagrams provided in the 
worksheets were mainly adapted or modified 
from the Primary Three mathematics textbook 
or other assessment books. 

An example of a drawn version of direct 
computation problem and a l -step story problem 
is  given below respectively. 

Primary One level, six worksheets were 
administered, each with four to eight problems. 
The problems were open sentences rather 
than 'words only". This type of questions is  
similar to the direct computation problems of 
the primary threes. Below is  an example of a 
drpwn version. 

Administration 

The worksheets were given out at random and 
equally distributed so that half of the class did 
one form of the worksheet and the other half the 
parallel form. Each pupil in the sample, except 
for those in Secondary One, had to do problems 
presented in two different formats. The pupils 
were told to complete the worksheet on their 
own and show all their workings. They were 
allowed to scribble on their worksheets which 
were collected at the end of the period. 

Analyses and Interpretation 

To investigate the effects of diagrams on 
mathematics performance we compared the 
number of errors made when diagrams were 
provided in contrast with no provision of diagrams. . 

The frequencies of erroitabulated in ~Gure 1 
Multiply to find Out the number Of toes reveal different patterns of results as represented 
on 8 men. by the three levels. Hence it would seem 

necessary to analyse the errors by class. 
When provided with diagrams, the Primary 

One pupils made a total of 41 mistakes in all the 
six worLheets compared to 21 when they were 
not given diagrams. Almost twice as many 
errors were made with diagrams as that made 
without diagrams. This result suggests that 

The One pupils were given similar diagrams are not helpful to the young learners in 
worksheetsto do in class- Owing to the simplicity solving mathematical problems. In fact, as they 
of the problems and the shorter units at the advanced in their work, from worksheet one to 
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ERRORS 
20 

WORKSHEETS 
Figure 1: Frequency of Errors With diagram m Without diagram 

worksheet six, the difference in number of errors 
made between the drawn version and the "words 
only" format increased in favour of no diagrams. 

A closer look at the worksheets discloses 
that on simple addition and subtraction questions 
as in worksheets 2 and 3, diagrams seem to 
facilitate calculation of the answers. On the 
other hand, diagrams appear to thwart the 
understanding of the problems and hinder 
performance when it comes to finding missing 
numbers in open sentences. 

Although diagrams did not appear to be 
harmful to the primary Three pupils, the 
facilitative effect of diagrams was not obvious. 
Children, in fact, did equally well on three 
worksheets irrespective of whether diagrams were 
provided or not. On two of the five worksheets 
they did slightly better when denied diagrams. 

Contrarily, the Secondary One pupils 
appeared to have greatly benefitted from the 
presence of diagrams. There were five times as 
many mistakes made when problems were 
unaccompanied with diagrams compared with 
the drawn versions. 

Results from the analysis of errors indicate 
that diagrams facilitate older pupils in their 
mathematics performance. But they might not 
even be helpful and are sometimes detrimental 
to problem-solving performance, as in the case 
of the Primary Ones and Threes. 

The effect of diagrams can also be investigated 
by checking the number of pupils benefiting 
from the provision of diagrams. The difference 
between the number of errors made by the 
individual pupils under the two conditions, with 
diagrams and without diagrams, wil l reveal the 
number of pupils who benefitted from the 
diagrams provided or vice versa. Since each of 
the Secondary Ones was given just one form of 
the problem, the effect of diagrams on the 
individual could not be estimated in this way. 

Table 2 shows no facilitative effect of 
diagrams on pupils in the lower Primary classes. 
Less than 25% of the Primary One pupils 
benefitted from the presence of diagrams. 
However, the benefit was not great. On the 
other hand, 40% of the pupils did much worse 
when problems were accompanied by diagrams. 
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Of the 40 pupils, 37.5% were not affected by 
the provision or the denial of diagrams. 

Table 2: Number of students making errors with 
or without diagrams 

Class D = N D  D > N D  D < N D  

Primary One 15 (414) 16 (34/7) 9 (3/13) 

Primary Three 20 (2/2) 12 (20/4) 10 (0/1 3) 

Note: D denotes the provision of diagrams; 
N D  denotes no provision of diagrams; 
D=ND denotes that pupils make the same number 
of errors regardless of the presence or absence of 
diagrams; D>ND denotes that pupils make more 
errors when provided with diagrams than without 
diagrams; and 
DeND denotes that ~ u ~ i l s  make fewer errors when . . 
provided with diagrams than without diagrams. 
Numbers in brackets indicate the total number of 
errors made in the presencdabsence of diagrams. 

Analysis of the Primary Threes resulted in a 
different pattern. Almost half of the class did 
equally well regardless of the presence or 
absence of diagrams. The performance of slightly 
more than a quarter of the class was enhanced 
by diagrams while a little less than a quarter did 
better without diagrams. As such, we can see 
that diagrams begin to lose their negative effect 
on mathematical performance as the pupils 
advance in age and as mathematics gets more 
difficult and complex. 

Besides the analyses, informal interviews and 
observations were made by the latter three 
authors. The following are some additional tindings: 

Cases where diagrams facilitate performance 

The Secondary One pupils seem to have gained 
from the provision of diagrams. When given a 
diagram to problem 1, 70% of the students 
managed to solve it correctly. Not solving the 
problems correctly was due merely to careless 
computation error. The area of the triangle was 
calculated as length times breadth instead of 
half base times height. 

Without a diagram to problem 1, only one 
out of eleven Secondary One pupils managed 
to solve the problem correctly. This student was 
able to draw his own diagram to accompany his 
solution. When interviewed, the student claimed 
that he always draws a diagram or a sketch 
before he attempts to solve any word problem. 
This probably has enabled him to understand 
the problem better and thus solve it correctly. 

Two other pupils who tried to draw a diagram 
did not draw i t  correctly. These students 
misrepresented the problem with a wrong 
diagram, resulting in wrong solutions. 

When provided with a picture, all the pupils 
were successful in solving problem 2. However, 
when the problem was presented without the 
diagram, almost half of the pupils could not 
solve it. These pupils failed to draw a diagram 
on their own to represent the problem, and thus 
failed to solve the problem. 85% got the 
problems right when diagrams were provided 
compared with 32% of those denied a diagram. 

Presenting mathematics word problems by way 
of drawings or diagrams was clearly more effective 
than the standard "words only" format for these 
older learners. The informal interviews with them 
revealed that pupils at this level by and large 
preferred drawn formats and thought that diagrams 
could simplify and clarify problems. 

Cases where diagrams hinder perfowance 

Distorted diagrams or diagrams not drawn to 
size are not only unhelpful but also harmful to 
the solving of the problems, as in problem 2 of 
the Secondary One worksheet. Diagrams which 
distract the attention of the pupils and mislead 
them are detrimental to performance. For 
instance, the problem in the Primary Three 
worksheet "Multiply to find out the number of 
toes on 8 men" when accompanied with a 
diagram distracted pupils' focus on the toes and 
redirected their attention to the feet leading pupils 
to calculate 2 X 8 toes rather than l0 X 8 toes. 

Cases where the provision of diagrams makes 
no difference 

When the questions are easy, like those in the 
Primary One and some in Primary Three 
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mathematics, pupils can find their solutions 
by their own means, such as counting their 
fingers, and scribbling the "part-whole" model. 
In that case, diagrams are merely attempts on 
the part of the teachers or the textbook writers 
to make mathematics more attractive or, 
hopefully, more helpful. 

When problems contain words which are 
not within the grasp of the pupils, even when 
presented with diagrams the pupils will not be 
able to carry out the computation. For example, 
if pupils have not learnt the word 'bicycle', 
they will not be able to associate the picture 
given to the problem "Multiply to find out the 
number of wheels on 4 bicycles." If teachers 
are unaware that such words are not in the 
pupils' vocabulary, they cannot maximize the 
facilitative effect of diagrams. 

Many times, the young pupils do not even 
look at the diagram although it i s  provided. 
Instead, they do some kind of mental calculation 
and arrive at an answer. Children also tend not 
to think about the arithmetic operation they 
should use to get the right answer. Instead, they 
follow the sign of the open sentences and 
sometimes end up with a wrong answer. 

Conclusion and Comments 

Three different levels of pupils were tested on 
the effects of diagrams on mathematics 
performance. Based on the present set of data, 
we cannot generalize on the effect of diagrams. 
The positive or negative effect of diagrams 
depends on the level and type of mathematics 
problems. Diagrams have different effects. They 
are helpful when they make the problems more 
comprehensible, and facilitate correct solutions. 
Diagrams are not helpful when the problems 
could be solved regardless of their presence. 
And if they are present, pupils still scribble their 
own sketches to solve the problems. If diagrams 
are not provided, and i f  pupils could still 
calculate mentally without the aid of a drawn 
picture, then diagrams for that type of problems 
would not be necessary. However, diagrams 
are sometimes harmful if they mislead pupils in 
their understanding of the problems, or lead 
pupils to attend to the wrong target of focus. 

Diagrams appear to be more facilitative in 
upper level classes than in the lower level classes 
(Secondary One cf. Primary One and Three). 
The Secondary One pupils made fewer mistakes 
with the help of diagrams, while the Primary 
One pupils had more errors when given 
diagrams. In addition, there are more pupils in 
Secondary One who did better when diagrams 
are given. The contrary is true with the younger 
pupils. There i s  no indication that Primary One 
and Three pupils did better when provided with 
relevant diagrams than when they were not 
provided wi th diagrams. However, the 
facilitative effect of diagrams on performance 
seemed to increase with the level of the pupils 
and the difficulty of the content of the problem. 

How can we explain this unexpected result 
that young learners do not benefit from the 
drawn version of a problem? One possible 
explanation could be that at the age of seven, 
the language difference between these Primary 
One pupils i s  not great and the vocabulary used 
in the questions is also not too difficult, nor 
many. In fact, in this study, only open sentences 
were used and so the problem of reading 
difference does not exist among the Primary 
One pupils. Furthermore, pupils at this age have 
developed their own strategy of counting with 
their fingers and so the diagrams do not facilitate 
the computation. On the contrary, due to their 
inability to interpret the diagrams, pupils may 
find the drawn versions more confusing and 
distracting. 

Why is there a discrepancy between the older 
pupils and the younger ones in benefitting from 
diagrams? We can only infer that the older the. 
pupils, the greater the level of difficulty and 
complexity encountered i n  mathematics 
problems and language. Diagrams are especially 
useful to pupils who are weak in language ability. 
Diagrams help them see meaning and 
connections among the variables. Even if a 
problem looks vague, a relevant, and well-drawn 
diagram simplifies it. 

However, w i th  the younger pupils, 
mathematics does not involve high language 
ability. The provision of diagrams might 
overburden their memory, distract their attention 
or be not relevant to solving the problem. 
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Moreover, younger pupils' perception of the 
pictures may be so different from that expected 
by textbook writers and teachers. Instead of 
helping the young learners, pictures or diagrams 
provided for them hinder their performance. 

In addition to the analysis of the data and the 
individual worksheets, there are some 
observations worth mentioning. For instance, 

(1) Diagrams that are considered relevant and 
helpful by the teacher, may not be so for 
the pupils. In fact, some "relevant" diagrams 
are the cause of confusion and distraction. 

(2) Diagrams adapted from the textbook and 
assessment are seen as "decorations" instead 
of a help in solving mathematical problems; 
this i s  the opinion of some pupils. 

(3) Pupils generally prefer to draw their own 
diagrams to help them solve the problems. 
In many cases, this i s  the "part-whole" 
model, a set of "model" pertaining to the 
four arithmetic operations for the whole 
numbers. This i s  taught by the teacher and 
can be applied across all topics and for 
different types of questions, whether story 
problems or direct computational problems. 

(4) Generally, many errors made were due to 
carelessness, especially among the younger 
learners. Some pupils copied the wrong 
numerical values from the information given 
for computation. Others copied the wrong 
numerical value from the computation to 
the final statement of the answer. 

(5) There i s  a handful of Primary One and 
Three pupils who coloured the diagrams 
provided on the worksheets. Many such 

pupils committed errors in  solving the 
problems. Such colouring behaviours are 
meaningless and irrelevant in  solving 
mathematics problems; thus they should 
be discouraged. 

Implications for teaching 

(1) If diagrams are provided in an attempt to 
facilitate understanding and performance, 
they have to be drawn to size. 

(2) Diagrams incorrectly read and interpreted 
can be a hindrance. It i s  necessary to teach 
pupils to read and understand diagrams 
provided. 

(3) Diagrams provided may be misinterpreted. 
It would seem essential to teach pupils to 
draw their own diagrams. 

(4) Whether diagrams are provided or not, 
pupils make unnecessary mistakes. Teachers 
should encourage pupils to check and re- 
check their workings and solutions before 
they turn to another problem. 

Although this study offers some insights into 
the use of diagrams in mathematics, there are 
still many questions unanswered related to the 
effects of diagrams. It may be necessary to find 
out the effects of diagrams on other variables 
such as personality types, learning styles, 
learners' language ability and gender. Types of 
drawn versions such as pictures, figures, charts 
or tables and their effects on mathematics 
pedormance would be useful knowledge for 
teachers and textbook writers as well. 

REFERENCES 

Ballew, H., & Cunningham, J. W. (1 982). Diagnosing strengths and weaknesses of sixth grade students in 
solving word problems. Journal for Research in Mathematics Education, 13(3), 202-21 0. 

Campbell, P. F. (1 981). What do children see in mathematics textbook pictures?. Arithmetic Teacher, 
28(5), 12-1 6. 

Cuevas, G. J. (1 984). Mathematics learning in English as a second language. Journal for Research in 
Mathematics Education, 1 5 (21, 1 34-1 44. 



SINGAPORE JOURNAL OF EDUCATION 

Dirkes, M. A. (1 980). Say it with pictures. Arithmetic Teachers, 28(31, 10-1 2. 

Heddens, J. W., & Spear, W. R. (1 988). Today's Mathematics. Science Research Associates. USA. 

Kantowski, M. G. (1980). Some thoughts on teaching for problem solving, in S. Krulik, & R. E. Reys 
(Eds.). Problem solving in  school mathematics. Reston, Va.: National Council of Teachers of Math- 
ematics. 

Kulm, G., Lewis, J. F., Omasri, I., Cook, H. (1 974). The effectiveness of textbook, student-generated, and 
pictorial versions of presenting mathematical problems in ninth-grade algebra. Journal o f  Research in  
Mathematics Education, 5(1), 28-35. 

Moses, B. (1 982). Visualization: A different approach to problem solving. School Science and Mathemat- 
ics, 82, 141 -147. 

Moyer, J. C., Sowder, L., Threadgill-Sowder, J., & Moyer, M. B. (1984). Story problem formats: Drawn 
versus verbal versus telegraphic. Journal for Research in Mathematics Education, 15(5), 342-351. 

Nelson, D. W. (1983). Math is  not a proble m... when you know how to visualize it. Instructor, 93(4), 54-55. 

Plant, E. (1985). Problem solving in mathematics: Influence of presentation. Occasional Paper No. 32. 
Institute of Education, Singapore. 

Poage, M., & Poage, E. G. (1 977). Is one picture worth one thousand words? The Arithmetic Teacher, 24, 
408-41 4. 

Riedesel, C. A. (1 969). Problem solving: Some suggestions from research. Arithmetic Teacher, 16, 54-55. 

Sherrill, J. M. (1973). The effects of different presentations of mathematical word problems upon the 
achievement of tenth-grade students. School Science and Mathematics, 73, 277-82. 

Soh, K. C. (1989). Improving primary pupils' problem solving skills in mathematics through classroom 
based research. Teaching and Learning, 10, 58-61. 

Stonewater, 1. K., Stonewater, B. B., & Perry,. B. E. (1 988). Using development clues to teach problem 
solving. School Science and Mathematics, 88, 272-283. 

Threadgill-Sowder, l., & Sowder, L. (1 982). Drawn versus verbal formats for mathematical story problems. 
Journal for Research in Mathematics Education, 13(5), 324-331. 

Trueblood, C. R. (1 969). Promoting problem solving skills through non-verbal problems. Arithmetic 
Teacher, 16, 7-9. 

Webb, L. F., & Sherrill, l. M. (1 974). 'the effects of differing presentations of.mathematical word problems 
upon the achievement of preservice elementary teachers. School Science and Mathematics, 74, 559- 
565. 

Yancey, A. V., Thompson, C. S., & Yancey, J. S. (1 989). Children must learn to draw diagrams. Arithme- 
tic Teacher, 36, 1 5 - 1 9. 



Assessment, Grade Level and Learning 

Agnes Chang Shook Cheong 

Abstract 

Researchers have identified assessment as a very crucial influence on the learning strategies adopted 
by students. The present study carried out on Secondary 2, Secondary 4, and Junior College 2IPre- 
University 3 students shows that the Singapore students did not favour the Surface Approach in  their 
learning o f  English and Mathematics. The nature of the discipline and the cognitive demands o f  the 
examinations carried considerable importance for students i n  their choice o f  learning strategies. 
Despite the heavy emphasis on excelling in  examinations, students did not rely solely on surface and 
achieving strategies t o  attain their goals. 

Descriptors: Assessment, Learning Strategies, Grade Level. 

pproaches to learning have been 
used more and more in recent years to account 
for the qualitative and quantitative outcomes in 
learning. Marton introduced the concept of 
"Approaches to Learning" in 1975, when he 
also differentiated between the "Deep" and 
"Surface" Approaches. It i s  evident that the 
approach adopted by the student i s  variable 
over time, subjects and situations. 

A number of inventories have been developed 
to confirm and extend the definitions of Marton's 
Concept and Categories. In the factor analysis 
of the inventory devised by Entwistle, Hanley 
and Hounsell (1 979), three main factors were 
identified. Factor I linked Deep Approach and 
Comprehension Learning w i t h  Intr insic 
Motivation. Factor II indicated connections 
between Surface Approach, Operation Learning, 
and both Fear of Failure and Extrinsic Motivation. 
Factor I l l  brought together Organised Study 
Methods, Positive Attitudes and Achievement 
Motivation. 

Biggs (1 979) has independently developed a 
strikingly similar structure linking study strategies 
and motivation. In this model, he introduces the 
"Learning process complex"which refers 
primarily to the student's motives and strategies 
for learning. Each motive-strategy combination 
signifies a distinct approach to learning. Three 
common approaches have also been identified 
by factor analysis by Biggs - Surface, Deep and 
Achieving (refer to Entwistle, Hanley and 
Hounsell, 1979; Entwistle and Ramsden 1983; 
Watkins, 1983; Biggs, 1987, 1989). 

-the Surface Approach is founded on extrinsic 
motivation, in that learning is perceived as a 
means towards an end, such as passing an 
examination or getting a job. The effort i s  
directed towards achieving the goal as quickly 
as possible and with the least stress, and the 
strategy chosen i s  usually limited to the basic 
essentials such as memorization through rote 
learning. 

The Deep Approach i s  built on a foundation 
of interest in the subject matter of the task. The 
strategy ensuing from this interest i s  to maximise 
understanding of concepts and the relationship 
between them. 



Achievement motivation is the key to the Based on the Presage-Process-Produd Model 
Achieving Approach. The intention here is to developed by Dunkin and Biddle (1 974), Biggs 
succeed and be competitive, and normally (1 990) builds a systematic relationship between 
through high marks and grades. The related the major components in classroom learning, 
strategies centre on managing time, learning revolving round his "Learning process complex" 
environment and syllabus coverage in the most (Figure I). 
efficient way. 

Figure 1 : Presage, process and product in student learning (Biggs, 1990) 

PRESAGE PROCESS PRODUCT 

From Figure I, it i s  clear that the Approach 
adopted for a given task is dependent on the 
student's characteristics and the teaching 
context. Students interpret the teaching context 
in the light of their own preconceptions and 
motivations. How students approach a given 
task, ie the extent to which they use rote 
memorization or seek for in-depth understanding 
is crystallised at this stage (Biggs 1987). 

Assessment is featured as a key fador in the 
teaching context. Assessment affects teaching 
and learning through "backwash" effects. If 
students believe that the examination 
emphasizes recall of facts and details, they would 
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associated with students' perceptions of grading 
schemes (Lauri l lard, 1980). Fransson's 
investigation (1977) illustrated the important 
point that perceived anxiety, created by a 
threatening assessment situation increased the 
probability of Surface Approaches. 

Tobin and Fraser (19881, in their review of 
mathematics and science teaching in Australia 
and the United States summed up the situation 
thus: 

"Academic work is mainly directed towards 
earning points for a grade and preparing for 
tests and examinations which require recall of 
factual information and application of 
procedures. Thus examinations and tests have a 
strong effect on how students engage in 
classroomk (p 76). 

There is still a strong belief by academics in 
America, the United Kingdom and Australia that 
Asian students are more prone to rely on rote 
memorization than their Western peers (Ballard 
and Clanchy, 1984; Biggs, 1989, 1990; 
Samuelowicz, 1987). The lecturers claimed that 
many Asian overseas students utilized a Surface 
Approach t o  learning characterised by  
memorizing enough isolated facts and fragments 
of arguments to pass examinations. These 
lecturers also observed that Asian students 
showed great reluctance to question their 
teacher's opinions and to think for themselves. 

Similar opinions are often expressed by 
expatriate lecturers at Asian universities (Murphy, 
1987) and are supported by comments of some 
external examiners. External examiners at the 
University of Hong Kong reported that student 
examination answers were "regurgitative, with 
little insight and understanding of the subject in 
question" (Biggs, 1990). 

But recent surveys on Filipino, Nepalese and 
Hong Kong students do no t  support the 
contention that Asian learners were prone to 
rote learning (Biggs, 1989, 1990, Watkins, Reghi 
and Astilla, 1991). In each culture, students 
who reported deeper and' more achievement- 
oriented approaches to learning tended to be 
more successful academically and to have higher 
academic self-esteem. In his investigations, Biggs 
(1 989, 1990) found that Hong Kong students, 
both male and female and in  both middle and 

senior secondary classes, scored significantly 
lower mean scores on both the Surface 
Motivation and Strategy scales of the Learning 
Process Questionnaire (Biggs, 1987) than did 
the Australians. 

Whenever there is a formal assessment, like 
the GCE '0' Level examination, the student is 
held accountable for his results and his whole 
future hinges on his ability to score good grades. 
From a very young age Singapore students are 
impressed upon by both teachers and parents 
that examinations are selection mechanisms and 
they have to satisfy their part of the bargain 
before they get to advance to the next stage of 
their education for more paper qualifications. 
Heavy emphasis on passing examinations tends 
to  encourage the adoption of Surface and 
Achieving Approaches. 

The Singapore education system places a 
high premium on examinations and certification. 
The 13 years of schooling from preparatory class 
to Junior College Year 2 (Grade 12) are well 
punctuated wi th  important and selection 
examinations. Streaming into different language 
classes starts at Primary 4 (Grade 4) and the 
PSLE Placement Examination climaxes the end 
of six years of primary schooling. Selection into 
the Arts,. Science or Commerce classes takes 
place at the end of Secondary 2 (Grade 8). The 
above mentioned examinations are either 
school-based or Ministry assessments. The GCE 
'0' Level and GCE 'A' 'Level Examinations are 
Overseas Examinations taken by the secondary 
students. These major examinations are 
milestones in the schooling life of a Singapore 
child. Success in these examinations opens the 
doors to higher education. Failure to attain good 
grades can mean the end of an academic 
education or a longer andlor more expensive 
path to further education. Hence, a child in 
Singapore has to live with the prospect of facing 
many examinations from age nine to age eighteen. 

Ramsden (1 984) has found that the different 
approaches demand a different balance of 
learning process i n  contrasting disciplines. 
It was observed that Science students rely on 
operation learning much more than Arts 
students who scored better on comprehension 
learning (Entwistle and Ramsden 1983). 



For some subjects, the rote learning of 
definitions, formulae or information is an 
essential component and may also feature 
prominently in the initial introduction to a new 
topic. Thus the meaning of each approach needs 
to be reinterpreted within each subject area and 
within each discipline, Biggs (1 987) examined 
the interaction between all favourite subjects, 
sex and year among Australian students. He 
found that all subjects (Art-Music, Humanities, 
Maths-Science, Technical) showed a decrease 
in scores for both Deep Achieving and Surface 
Approaches from Age 14 to Year II. But there 
were distinct differences between subject areas. 
At both age 14 and Year 1 1, the Science and 
Humanities subjects were preferred by students 
with the highest scores on Deep-Achieving 
Approach. Technical subjects were preferred 
by students highest on Surface Approach and 
Art-Music by the lowest on Surface Approach. 

As a result of living in a learning environment 
fraught w i t h  constant test anxiety and 
competitiveness, do most of our students adopt 
the Surface Approach in completingtheir school 
tasks? Do students in the upper grades use higher 
cognitive processes to meet the more complex 
task demands? Do students adopt the same 
approach for different academic subjects? 

This paper attempts to: 
a) find out the dominant approach used by 

secondary students in Secondary 2 (Grade 
8), Secondary 4 (Grade 10) and Junior College 
21Pre-University 3 (Grade 12) students in 
learning English and Mathematics; and 

b) infer the influence of cognitive demands of 
assessments on the Learning Approaches 
adopted by students atthedifferent grade levels. 

Methodology 

Sample 

The sample was drawn from nine secondary 
schools, two Pre-University centres and two 
Junior Colleges. Altogether 1393 students from 
Secondary 2 (Grade 8), Secondary 4 (Grade 10) 
and Pre-University Year 3lJunior College Year 2 
(Grade 12) participated in the study. 

Grades 8, 10 and 12 are crucial years in the 
secondary school as they signal important 
examinations for the students. At Grade 8, 
students are streamed into Science, Arts, 
Commerce or Technical classes according to 
their end-of-year examination results. GCE '0' 
Level and GCE 'A' Level Examinations take place 
at the end of Grades 10 and 12 respectively. 

There was an approximate balance between 
the number of boys and girls in the sample. 

Instrumentation 

The instruments comprise Biggs' Learning 
Process Questionnaire (LPQ) and writer's items, 
specific to subject groups. Three sets of the 
questionnaire were developed, namely 
Languages, Social Studies and, Mathematics and 
Sciences. Each questionnaire has three sections: 
A, B and C. Section A lists the 36 items from the 
Learning Process Questionnaire and Section B 
contains generic items, ident ical  i n  a l l  
questionnaires. Section C represents strategies 
which are specific to the respective subjects in 
the questionnaires. 

From Section A, there are 6 items for each 
subscale on Surface Motive, Surface Strategy, 
Deep Motive, Deep Strategy, Achieving Motive 
and Achieving Strategy. The Surface, Deep 
and Achieving Approaches are obtained by 
adding the respective Motive and Strategy 
subscale scores. 

In Singapore, Language and Mathematics are 
considered core subjects of the curriculum across 
all levels. For this paper, only the results of 
English Language and Mathematics wi l l  be 
examined and discussed. Moreover, English 
Language and Mathematics would offer a good 
contrast i n  terms of strategies used. 

Results 

The results are analysed according to  the 
two  key subjects, English Language and 
Mathematics, under discussion. For each subject, 
the Learning Approaches preferred by students 
across levels are first discussed. Items on motives, 
learning strategies and examination strategies, 
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which indicate significant differences are further 
examined to reveal the impact of cognitive demands 
of the assessment at different levels on students. 

English 
(Tables 1 and 2) 

While the difference in  Surface Motive between 
Grade 8 and Grade 10 was not very obvious, 
the decrease in score for this subscale was 
distinctive for Grade 12. The differences between 
the three grades were significant at the .o001 
level. Though there was also a corresponding 
decrease in the Surface Strategy subscale score 
for Grade 12, the differences between grades 
were negligible. O f  all the three grades levels, 
Grade 12 students scored the lowest for Surface 
Approach (34.57). In contrast, Grade 10 students 
took the lead in adopting the Surface Approach 
in learning English. The differences between 
grades were significant at the 0.0002 level. This 
is interesting and thought provoking as both 
grades are taking major public examinations. 

The data on the Deep Subscales showed a 
totally different picture. Grade 12 topped the 
list for the Deep Motive and Deep Strategy 
subscales and also for the Deep Approach. As 
in the case of the Surface subscales, the younger 
students at Grade 8 appeared to adopt a more 
effective learning approach than the Grade 10 
students. Differences between grades were 
significant for Deep Motive (p=0.0057) and Deep 
Approach (p=0.0331). 

The younger students favoured the Achieving 
Approach and there was a sliding decline in the 
Motive, Strategy and Approach scores from 
Grade 8 to 12. Differences between grades were 
significant for the three scales. 

From a comparison of the scores for the 
Surface Subscales, Deep Subscales and the 
Achieving Subscales between grade levels, i t  is 
encouraging to note that the Grade 12 students 
consistently showed a high preference for the 
more effective Deep Approach and a low 

' 

preference for the Surface Approach. Can 
maturity account for this difference in choice of 
learning approaches? If maturity is the main 
factor underlying the difference in choice, the 
data should show the Grade 10 students 

indicating a higher preference for the Deep 
Approach over the Grade 8 students. The picture 
presented was just the reverse. Grade 8 students 
had better Deep scores while Grade 10 students 
topped the Surface scores. Hence, factors other 
than maturity are needed to explain students' 
choice of learning approaches. 

If Table 1 is examined again for a comparative 
study of Learning Approaches within each level, 
one may get a clearer picture of choices made 
by students. The Grade 8 and Grade 10 students 
shared a common pattern of showing the highest 
preference for the Achieving Approach and the 
lowest preference for the Surface Approach. Like 
the other two  grades, Grade 12 students 
indicated a low preference for the Surface 
Approach but favoured the Deep Approach over 
the Achieving Approach. 

Items on Motivation supported the findings 
that Grade 12 students were genuinely interested 
in the subject and knowledge in general. They 
scored well for the following items: 

I find that studying some topics can be really 
exciting. 
M y  aim in life is to find out what to believe 
in and then to act accordingly. 

In contrast, Grades 8 and 10 students achieved 
higher scores for these items: 
I choose to do the subject mainly because of 
career prospects when I leave school, not 
because I'm particularly interested in  it. 
I wil l  work for top marks in a subject whether 
or not I like the subjects. 
I wi l l  continue to take the subject for as long 
as necessary to get a good job. 

Likewi'se, Grade 8 students used rote 
memorization as a strategy more often than Grades 
10 and 12. O n  the other hand, Grade 10 preferred 
a subject which required fact learning rather than 
reading and understanding. Grade 10 students 
also relied mainly on teacher's notes. Grade 12 
students favoured strategies like: 

Hold group discussions with my friends/ 
classmates. 
I t  helps me t o  remember i f  I use 
abbreviations/acronyms (UNESCO, UN, 
USA) for terms/places/names. 
I am not afraid to express my views or explain 
an answer in class. 
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As expected, Grade 12 students employed 
effective examination strategies significantly 
more often than the two younger grades. These 
strategies are: 

I underline the key words in examinations 
questions. 
I spend time to recall the key points and 
write a brief outline to examination 
questions/assignments/problems. 
Before starting a test, I plan how much time 
to spend on each section of the test. 

The Grade 8 students, being younger, were also 
less test-wise and hence were seen to use the 
above test strategies less frequently than the 
older students. 

Mathematics 
(Tables 3 and 4) 

Grade 12 students scored the lowest on the 
Surface Subscales and Approach for 
Mathematics. In contrast, Grade 10 topped the 
l ist  with the highest scores for Strategy and 
Approach. Trailing closely after Grade 10 were 
Grade 8 students who eclipsed Grade 10 
narrowly in Surface Motive. Except for Surface 
Motive,differences between grades were not 
significant for the Surface subscales. 

While the older Grade 12 students were high 
on the Deep Motive subscale, they appeared to 
use Deep Strategies less frequently than the 
younger students. Surprisingly, the young 8th 
Graders used Deep Strategies and the Deep 
Approach most frequently in Mathematics. 
Hence sliding decrease in Deep scores was 
observed from Grade 8 to Grade 12. This i s  
quite different from the choice of approaches 
employed in English by the different grade levels. 
However differences between grade levels were 
only significant for the Deep Strategy subscale. 

The data from the Achieving subscales were 
patterned closely after the Deep data. The 12th 
Graders were the lowest on the Achieving , 

subscale scores. They were followed by the 
10th Grades and capped by the 8th Graders 
who scaled to top scores in the Achieving 
Approach. Significant differences were noted 
between grade levels for Achieving Strategy and 
Achieving Approach. 

It i s  noticeable that the Grade 12 students 
had low scores for all the Surface, Deep and 
Achieving subscales except Deep Motive. A 
comparative study of Approach choices within 
the same grade level might reveal interesting 
findings, not perceivable from the comparative 
data of grade levels. 

The 8th Graders were high on the Deep and 
Achieving Approaches, with the Achieving 
Approach having a comfortable lead. The same 
trend was also observed for Grade 10. Though 
the Achieving Approach had an edge over the 
Deep Apprpach for the 12th Graders, the 
difference in scores was only marginal. It i s  
apparent that none of the grade levels favoured 
the Surface Approach for Mathematics. The 
Deep-Achieving Approach seemed to be 
commonly preferred by all the grade levels. 

Analysis of individual items on Motivation, 
Learning Strategies and Examination Strategies 
showed strong support for the Deep-Achieving 
Approach favoured by the students, especially 
the 12th Graders. 

The 8th Graders were strongly motivated by 
Surface and Achieving motives. The 12th grades 
were the least affected by job prospects and test 
grades. The following motives had strong appeal 
for the younger students: 

I am put off by a poor mark on a test and 
worry about how I wil l do in the next test. 
Whether l like it or not, l can see that studying 
the subject i s  for me a good way to get a 
well-paid or secure job. 
I like the results of tests to be put up publicly 
so 1 can see how much I beat some others in 
the class. 
Even when I have studied hard for a test, I 
worry that I may not be able to do well in it. 

For Mathematics, the Grade 12 students 
employed the following Achieving Strategies 
most frequently: 

In my revision, it i s  important to me to solve 
questionslproblems set i n  past-year 
examination papers. 
I feel that the best way to remember 
definitions, rules and formulae i s  to write 
them out a number of times. 
Organising my work in neat steps helps me 
to learnldo better. 



Compared to the 12th Graders, the 8th and 
10th Graders employed Surface Strategies more 
often. The following Surface Strategies were used 
by the younger students: 

When solving problems, I tend to skip those 
that happen to be hard. 
I believe there is only one best way in solving1 
answering a problem question. 
When the lesson i s  too hard, I try to 
memorize everything. 
I memorize model answers. 

Both the Grade 10 and Grade 12 students 
realised that "drawing diagrams helps to solve 
problems". 

Of the three grade levels, the 12 Graders were 
most aware of the importance of time- 
management in a test and practised planning 
"how much time to spend on each section of the 
test" most frequently. The younger students appear 
not to have realised the consequences of poor 
time-management in testslor examinations, 
especially in a subject like Mathematics. 

Discussion 

The findings of this paper do not support the 
view that Asian students are prone to Surface 
Approaches in  their learning (Ballard and 
Clanchy 1984, Biggs, 1989, 1990; Murphy, 
1987; Samuelowicz, 1987). Instead, the present 
set of data complements the surveys conducted 
in the Philippines, Nepal and Hong Kong (Biggs, 
1989, 1990; Watkins, Regni and Astilla, 1991). 
Despite strong evidence that examination anxiety 
and an eagerness to pass examinations may 
encourage students to favour the Surface 
Approach, the Singapore students did not display 
such a tendency. 

For English, the 8th and 10th Graders showed 
a strong preference for the Achieving Approach. 
The Deep Approach took second place to the 
Achieving Approach. It i s  notable that despite 
the low preference for the Surface Approach, 
the Surface Motive scores were comparable to 
those of the Achieving Motive Scores. English 
can be considered the most important subject 
in any Singapore examination. A student is 
deemed to have failed an examination if he fails 
to obtain a pass in English. 'This i s  especially 

crucial as a good pass in English i s  required for 
admission into Junior Colleges/Pre-University 
centres. All students are aware of the key role 
played by English in their academic life. This 
awareness would definitely prompt students to 
adopt a "must-pass" attitude towards English. 
Hence it i s  not surprising to perceive high scores 
on Surface & Achieving Motives among the 8th 
and 10th Grades (GCE '0' Level). Moreover, 
English at Grade 8 and Grade 10 is hardly content 
based. Candidates doing the GCE '0' English will 
have to do a paper on composition and another 
on comprehension. Composition topics are quite 
general and few demand argumentative 
discussion. The comprehension text is set to 
test candidates' ability to comprehend the 
given text and to infer information and meaning 
from it. To do well in English at Grade 8 and 
Grade 10, a student needs constant practice in 
composition wri t ing and comprehension 
exercises. It is  little wonder that the Achieving 
Approach i s  deemed most suitable by the 
students to achieve a passing grade in English. 

Students admitted into the Junior Colleges/ 
Pre-U Centres have generally obtained good 
grades for the GCE'O' Level English paper. They 
are also considered to be the academically better 
students who aspire to gain a place in the 
university later on. Though they are just as 
anxious to pass their examination like their 
younger peers, the cognitive demands of the 
General Paper are far greater than the GCE '0' 
English paper. The candidate must be well-read 
as the essay may be set on historical, social, 
economic, political, philosophical, scientific, 
mathematical and geographical topics , besides 
literature, language, arts or crafts. Students are 
also expected to handle discussive and 
argumentative topics. Paraphrasing i s  also 
expected in the comprehension paper. The 
strong influence of assessment demands i s  seen 
in the Deep Approach strongly favoured by the 
12 Grade Students. The Achieving Approach 
played a supporting role to the Deep Approach. 
Individual items on motivation, learning 
strategies and examination strategies served as 
qualitative buttress to highlight the differences 
in Approaches favoured by the younger students 
and the 12 Graders. 
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Students at all the three Grade levels took a 
common appr.oach i n  Mathematics - the 
Achieving - Deep Approach. This probably has 
a great deal to do with the nature of the 
discipline. Mathematics requires understanding 
and practice for mastery. Though Syllabus 'C' at 
the GCE 'A' Level is cognitively more demanding 
than syllabus 'D' at the GCE '0' Level, the 
difference in learning aims and assessment 
objectives is not very large. Though the 12 
Graders appeared to have the lowest scores for 
al l the three Approaches among the three 
grade levels, it is noticed that the difference in 
scores between the Deep and Achieving 
Approaches was only marginal. This observation 
is also highlighted in the individual items on 
motivation, learning strategies and examination 
strategies. The younger students were strongly 
motivated by marks, public recognition and job 
prospects while the 12th Grade students seemed 
more confident and less concerned with marks 
and recognition. 

Rote memorization of model answers and 
ignoring difficult problems were more frequently 
practised by the young 8th Graders. Consistent 
effort to understand and to organise the learning 
materials was a practice repeatedly reflected in 
the responses given by the Junior CollegeIPre- 
University students. The younger students were 
rather immature and hence less reflective. 
They have yet to grasp the true essence of 
mastery in Mathematics. 

Conclusion 

'The results of the study are reassuring as our 
Singapore students did not seem to favour the 
Surface Approach in their learning of English 
and Mathematics. The influence of assessment 
is undeniably strong in the Singapore classrooms. 
The teachers are under great pressure to prepare 
students for the major examinations. Their 
effectiveness as teachers is mostly measured in 
terms of the number of distinctions theirstudents 
are able to secure in examinations. Despite the 
heavy emphasis on learning for examination, 
students were able to resist the temptation to 
adopt a pure Surface Approach. The nature of 
the discipline has considerable influence on the 
Approach adopted for learning it. 

The call for thinking skills to be taught to 
students is the much needed fresh breeze to 
blow away the myopic web of learning-to-pass 
attitudes among some students. The mature 
approach taken by the 12th Graders towards 
their learning is laudable and should be 
encouraged. Their positive stance on learning 
should be emulated by the younger students. It 
is not an impossible task. The teachers hold the 
key to the gem box of creative and critical 
thinking skills. This key comes in the form of 
classroom goals and assessment objectives. 
According to Ames and Archor (1 9881, pupils 
who perceived an emphasis on mastery goals in 
the classroom tended to use more effective 
strategies and expressed more positive attitudes 
towards schooling and learning. 
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Subscale 8 10 12 F P 
(n = 199) (n = 354) (n = 164) 

Surface Motive 21.20 21 .54 1 9.49 11.40 0.000 
(rnax = 30) (4.67) (4.52) (4.65) 

Surface Strategy 15.70 15.95 1 5.07 2.38 0.0932 
(rnax = 30) (4.60) (4.01) (4.32) 

Surface Approach 36.90 37.49 34.57 8.55 0.0002 
(rnax = 60) (8.00) (7.14) (7.83) 

Deep Motive 19.95 19.92 21 . l 2  5.20 0.005 7 
(rnax = 30) (4.26) (4.24) (3.80) 

Deep Strategy 1 8.71 17.94 18.72 2.28 0.1 026 
(rnax = 30) (5.1 6) (4.66) (4.74) 

Deep Appraoch 38.66 37.86 39.84 3.42 0.033 1 
(rnax = 60) (8.46) (7.94) (7.71) 

Achieving Motive 21.31 20.5 1 1 9.84 4.61 0.01 03 
(rnax = 30) (4.71) (4.57) (4.65) 

Achieving Strategy 19.68 18.87 17.05 1 3.99 0.0001 
(max = 30) (4.67) (4.90) (4.78) 

Achieving Appraoch 40.98 39.38 36.88 12.35 0.0001 
(rnax = 30) (7.89) (7.86) (7.79) 

* Standard Deviations are shown in brackets. 

Table 2: Means and F-ratio of Items on Motivation Learning Strategies and Examination Strategies in 
English for Grades 8, 10 and 12 pupils. 

ITEM 

MOTIVATION 

1 I choose to do the subject 
mainly because of career 
prospects when I leave 
school, not because I'm 
particularly interested in it. 

2 1 find that studying some 
topics can be really exciting 



Table 2 (continued) 

ITEM 

3 1 will work for top marks 
in a subject whether or not 
I like the subject. 

4 1 will continue to take the 
subject for as long as 
necessary to get a good job. 

5 My aim in life is to find 
out what to believe in and 
then to act accordingly. 

LEARNING STRATEGIES 

6 1 find that the only way to 
learn the subject is to 
memorize it by heart. 

7 1 prefer the subject in which 
I have to learn just facts to one 
which requires a lot of reading 
and understanding of material. 

8 1 hold group discussions with 
my friends/classmates. 

9 1 only use the notes given in 
class by the teacher. 

10 It helps me to remember if 
I use abbreviations/ 
acronyms (UNESCO, UN, USA) 
for terms/places/names. 

11 I am not afraid to express my 
views or explain an answer 
in class. 

EXAMINATION STRATEGIES ' 

12 1 underline the key words 
in examination questions. 

13 1 spend time to recall the key 
points and write a brief outline 
to examina tion questions/ 
assignments/problems. 

14 Before starting a test, I plan 
how much time to spend on 
each section of the test. 



Table 3: Means, standard deviations* and F-ratios of LPQ subscale scores in  Mathematics for Grades 
8, 10 and12 pupils l l 

Table 4: Means, Standard Deviations* and F-ratio of Items on Motivation Learning Strategies and 
Examination Strategies in Mathematics for Grades 8, 10 and 12 pupils. 

Subscale 

Surface Motive 
(max = 30) 

Surface Strategy 
(max = 30) 

Surface Approach 
(max = 60) 

Deep Motive 
(max = 30) 

Deep Strategy 
(max = 30) 

Deep Appraoch 
(max = 60) 

Achieving Motive 
(max = 30) 

Achieving Strategy 
(max = 30) 

Achieving Appraoch 
(max = 30) 

Standard Deviations are shown in brackets. 

ITEM 

MOTIVATION 

1 I am put off by a poor mark 
on a test and worry about 
how I will do in the next test 

2 Whether I like it or not, I can 
see that studying the subject i s  
for me a good way to get a well 
paid or secure job. 

8 
(n = 207) 

20.97 
(4.37) 

15.36 
(4.60) 

36.32 
(8.00) 

19.57 
(4.52) 

18.51 
(5.1 7) 

38.08 
(8.70) 

21.07 
(4.82) 

1 9.89 
(5.14) 

40.97 
(8.99) 

12 
(n = 138) 

19.58 
(4.95) 

1 5.30 
(4.32) 

34.88 
(7.83) 

20.06 
(4.59) 

17.08 
(5.07) 

37.14 
(8.58) 

19.99 
(4.57) 

17.61 
(5.27) 

37.59 
(8.1 6) 

10  
(n = 331) 

20.76 
(4.77) 

1 5.78 
(4.01 ) 

36.53 
(7.1 4) 

1 9.85 
(4.41 ) 

17.58 
(4.74) 

37.43 
(8.00) 

20.40 
(4.86) 

1 9.07 
(4.98) 

39.47 
(8.48) 

8 
(n=207) 

3.94 
(1.40) 

4.1 0 
(1 .l 4) 

F 

4.08 

0.87 

2.46 

0.54 

3.93 

0.61 

2.34 

8.37 

6.42 

10 
(n=331) 

3.66 
(1.40) 

3.95 
(1.36) 

12 
(n=138) 

3.41 
(1.43) 

3.62 
(1.38) 

P 

0.01 74 

0.4201 

0.0864 

0.5846 

0.0201 

0.541 3 

0.0972 

0.0003 

0.001 7 

F 

6.1 0 

5.76 

P 

0.0024 

0.0033 
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T\able 4 (continued) 
ITEM 8 

3 1 like the results of tests to be pul 
up publicly so I can see how mus 
I beat some others in the class. 

4 Even when I have studied hard 
for a test, I worry that I may not 
be able to do well in it 

LEARNING STRATEGIES 

I 5 In my revision, i t  is important to 
me to be able to solve questions/ 
problems set in past-year 
examination papers 

7 When the lesson is  too hard to 
understand, I try to memorise 
every thing. 

3.93 
(1 22)  

6 When solving problems, I tend to 
skip those that happen to be hard. 

8 1 feel that the best way to 
remember definitions, rules and 
formulae i s  to write them out a 
number of times. 

9 1 try to remember definitions 
rules and formulae by repeating 
them aloud. 

3.29 
(1.50) 

10 1 believe there is only one best 
way in solving/answering a 
problem/question. 

11 Organizing my work in neat 
steps helps me to learnfdo better. 

12 1 found that drawing diagrams 
helps me to solve problems. 

13 1 memorize model answers. 
(1.53) 

EXAMINATION STRATEGIES 

14 Before starting a test, I plan how 
much time to spend on each 
section of the test. 



Metamgrition in Mathematical Problem Sow 

Philip Wong 

Abstract 

Metacognition is considered by most educationists as an element necessary for many cognitive tasks. 
In problem solving, i t  has been said that possessing knowledge alone is insufficient and problem 
solvers need to exhibit high level cognitive skills like "self-regulation skills" (also known as metacognitive 
strategies) for successful problem solving. 

A study on students' metacognitive strategies was carried out with over a thousand secondary 
and pre-university students from 12 schools. A questionnaire adapted from Biggs (1 987) was 
administered to students at various levels (Secondary 2, Secondary 4, Pre-University l), from 
different academic tracks (General, Science, Arts) and academic streams (Special, Express, and 
Normal). They were required to self-report on their metacognitive beliefs; their use of metacognitive 
strategies in  mental tasks involving memory, problem solving and comprehension; and their attitudes 
towards the learning of various academic subjects. 20 items from the questionnaire which were 
related to problem solving were categorized into four stages, namely, orientation, organisation, 
execution and verification and data from these items were analysed. 

Some findings that emerged were: 
(a) Normal stream students exhibited a lower usage of metacognitive strategies as compared to 

students from the Express and Special streams. 
(b) Metacognitive strategies used by Normal stream students tended to be of the "surface" type. 
(C) There was no significant difference in  the frequency of  usage of rnetacognitive strategies between 

students from different academic tracks. 
(d) During the problem solving process, students spent most time on evaluation of answers rather 

than on monitoring their understanding. 
(e) Students from different levels ( Secondary 2, Secondary 4 and Pre-University ) exhibited similar 

frequency of  usage of metacognitive strategies in problem solving. 
The implications of these findings on future research and development projects as well as the 
teaching of  metacognitive strategies are discussed in  the paper. 

Descriptors: Metacognition, Mathematics, problem solving, learning strategies 

body of knowledge. It i s  undeniable that problem 
solving requires specialized knowledge such as 
linguistic, factual, schematic, strategic and 
procedural knowledge (Mayer, 1987). A number 

poblem solving i s  a complex task of researchers have also included metacognitive 
involving many types of knowledge and skills. knowledge as another important factor that 
Skills in planning, monitoring and revising differentiates between the good and the average 
strategies are as important as having a large problem solver (Gagne, 1985; Lester 1982). 
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Previous studies on rnetacognition have 
concentrated on tasks involving reading and 
memory work and little work has been done 
with rnetacognition in problem solving. In 
mathematics, there i s  much interest to make 
students aware of rnetacognition and to develop 
their metacognitive skills. Lately researchers have 
begun to look at metacognitive skills in problem 
solving and have started to develop theoretical 
frameworks (Garofalo & Lester, 1985; Lester, 
1985, Schoenfeld, 1985). 

Metacognition i s  generally considered as 
"knowing about knowing" or what Schmitt and 
Newby (1 986) refer to as "a body of knowledge 
that reflects knowledge itself". In other words, 
metacognition involves knowing the cognitive 
processes associated with an instructional task, 
and being able to use and monitor appropriate 
cognitive processes during the task. Although 
metacognition has been loosely defined, most 
psychologists (eg Brown, 1978; Flavell, 1976) 
consider rnetacognition to consist of two separate 
but related aspects of knowledge about cognition 
and regulation o f  cognition. 

Knowledge about cognition implies that a 
person i s  knowledgeable about variables that 
wil l affect one's instructional performance in a 
learning situation or during an instructional 
process. Identifying one's weaknesses or 
strengths in  certain topics of mathematics, 
realizing that one i s  careless in computation 
and tends to make computational mistakes, 
recognizing that one i s  weak in processing spatial 
and visual information, and to be aware of the 
different effects of semantic and syntactic 
structures (eg, vocabulary, extraneous 
information and order of events) on the difficulty 
of word problems are some examples of 
knowledge of cognition. 

Regulation of cognition involves. the type of 
decision behaviours exhibited in order to plan, 
monitor and evaluate one's action. Sternberg 
(1983) labels these types of behaviours as 
executive skills and has even proposed certain 
training strategies for the development of these 
executive skills. Although these skills are 
trainable, it i s  also believed that the regulation 
process i s  controlled by one's cognitive 

knowledge (Kluwe, 1987). In mathematics 
problem solving, for example, a student who 
believes that helshe tends to make computation 
mistakes and thus slows down and proceeds 
cautiously during the computation part of 
problem solving and re-checking the answers, 
is said to be exhibiting this executive skill. 

This self-regulation process i s  important for 
successful problem solving. Schoenfeld (1 985) 
after an analysis of college students' protocol of 
their problem solving processes, concluded that 
at the self-control level, the lack of monitoring 
and assessing the situation could lead to failure 
in problem solving. Despite its importance, this 
cognitive procedure i s  not clearly demonstrated 
by young children and college students. Garofalo 
and Lester (1985) in their research found that 
young children did not routinely analyse 
information provided in the problem and did 
not monitor progress or validate the results. 
College students too, were not very efficient in 
regulating their problem solving behaviours. 
Schoenfeld (1 985) found that the overall quality 
of college students' monitoring, assessing and 
executive decision-making in problem solving 
was relatively poor. 

Metacognition in Problem Solving 

Using Polya's (1 957) heuristic problem-solving 
model as a foundation, Lester and associates 
(Lester, 1985; Garofalo & Lester, 1985) proposed 
a cognitive-metacognitive framework for 
performance in various mathematical tasks. The 
framework consists of four cognitive components 
of orientation, organization, execution and 
verification. The four components correspond 
to Polya's four phases of problem solving of 
understanding, planning, carrying out the plan, 
and looking back. However, Lester differentiates 
his framework from Polya's as he believes that 
his "model purports to describe the categories 
of the cognitive component in terms of points 
during problem solving where metacognitive 
actions might occur" (Lester, 1985; p 62). The 
four components can be briefly described as 
follows: 
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(1) ORIENTATION: At this stage, students 
need to assess and understand the 
problem. The skills exercised at this stage 
would be those of comprehension; analysis 
of information; assessment of familiarity 
of problem and task difficulty and the 
formation of internal representation. 

(2) ORGANIZATION: This involves identify- 
ing goals, then planning for the whole 
task and sub-tasks in order to achieve the 
goals and sub-goals. 

(3) EXECUTION: The monitoring of behav- 
iours exhibited in the execution of the 
plans falls into this category. It includes 
monitoring computation actions, main- 
taining progress towards the goal and as- 
sessing trade-off decisions between fac- 
tors influencing the success of the prob- 
lem-solving process. 

(4) VERIFICATION: This stage involves the 
monitoring and evaluation of the three 
components of orientation, organization 
and the execution of the whole problem- 
solving process. 

Each component i s  controlled by 
metacognitive decisions made by the individual 
and the type of decisions will depend on hislher 
own knowledge of metacognition. For example, 
in the cognitive component of orientation, an 
individual may want to rephrase the text in 
order to help himlher understand the problem 
situation better or if the individual believes that 
helshe i s  better at processing visual information, 
helshe may reorganize and represent the text 
information visually. Thus, an individual with 
better metacognitive knowledge can use hislher 
executive decisions for better planning, 
execution, and monitoring of the problem 
solving process and, hopefully, achieve higher 
success in solving problems. The depth of one's 
metacognitive knowledge can influence the type 
of strategies one uses for monitoring and 
regulating cognition during problem solving. In 
the orientation component, for example, an 
individual may use different types of strategies: 
"surface" strategy such as re-reading the 

problem, or "deep" strategy such as recalling 
old materials to link new materials found in the 
problem or "achieving" strategy such as 
analysing and representing problem information 
in another format. 

While there are extensive studies on 
metacognition carried out with experts and 
novices, with academically - disabled students 
(Slife, Weiss & Bell, 1985) and with young 
children (eg, Myers & Paris, 19781, there are 
insufficient studies carried out with youths from 
different academic backgrounds. This is 
important as knowledge gained in this area could 
provide teachers with some guidelines on what 
to teach to students with different academic 
backgrounds. There are a number of unanswered 
questions on the effects of academic settings on 
students' metacognition. For example, do 
students from different grade levels exhibit 
different amounts of cognitive knowledge? Do 
students from lower grade levels exhibit less 
frequent use of metacognitive skills such as 
monitoring, planning and verifying their answers 
when solving mathematics problems? What type 
of strategies do different grade-level students 
employ? Are the strategies surface type, deep, or 
achieving ones? Do students from different streams 
and different academic tracks exhibit different 
frequency of usage of metacognitive processes? 

Objectives of This Study 

This study investigates the metacognitive 
processes used by secondary school students in 
mathematics. Specifically, i t  seeks to answer 
the following questions: 
(1) How frequently do students employ 

metacognitive strategies during 
mathematics problem solving? 

(2) Do students from different academic 
settings (academic stream, academic tracks 
and grade levels) differ in their usage of 
metacognitive strategies? 

(3) Do students from different academic 
settings use different types of strategies 
(surface, deep or achieving strategies)? 
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Method 

Subjects 

Over 2500 students from nine secondary and 
four pre-university junior colleges participated 
in the research on learning and teaching 
strategies. The subjects were selected using the 
stratified sampling method. Within each category 
of schools and pre-university colleges, the 
schools were randomly selected and within each 
school, the classes of students from each stream, 
level and academic track, were randomly 
chosen. Whole classes were used in the survey 
and in each class, one third of the students was 
randomly assigned to answer the Language form 
questionnaire on learning strategies, another third 
answered the Science and Mathematics form, 
and the rest answered the Social Studies form. 

Seven hundred and seven students answered 
the Science and Mathematics form. Out of this, 
37 sets of data were incomplete thus leaving a 
sample size of 670. The 670 students came from 
(a) three streams, namely, Special Assistance 

Programme (SAP), Normal Stream and 
Express stream; 

(b) three grade levels (Secondary 2, 
Secondary 4, and Pre-U 1 ); 

(c) three academic tracks ( Arts, Science and 
General). 

Instrument 

The instrument used i s  the Study Skill 
Questionnaire (Chang, 1988; 1989). There were 
three forms, each pertaining to the study of specific 
subject areas, namely, Language, Science and 
Mathematics, and Social Studies. Within each 
form, there were three sections in the questionnaire 
with the first two sections being common to all 
the three forms. The first two sections contained 
items on learning strategies, attitude towards 
learning and their motives for learning and they 
were drawn from the Learning Process 
Questionnaire (Biggs, 1987). The third section 
contained items that were specific to the content 
area. For example, in the Science and Mathematics 

form, students were asked about the frequency of 
usage of metacognitive strategies in solving 
mathematical and science problems while in the 
Language form students were asked about their 
metacognitive strategies in reading comprehension 
and in listening. 

This study reports only on the students' returns 
in the Science and Mathematics form and on 
the section asking students about their 
metacognitive strategies in problem solving. 
There were 20 items related to strategies used in 
mathematical problem solving and for the 
purpose of this study, the items were classified 
into five sections. The first four sections followed 
the cognitive-metacognitive framework 
suggested by Garofalo and Lester (1985) with 
four items in each component. The fifth section 
of items measured students' beliefs in strategies 
which would help them in problem solving. 
(i) ORIENTATION COMPONENT: The items 

here concentrated on the process of reading 
and understanding of  the problem 
(eg, I analyse and try to understand the 

information given and draw inferences). 

(ii) ORGANIZATION COMPONENT: The 
items in this section concentrated on the 
approach and the planning for execution of 
procedures (eg, I turn an argument o v er 
in my mind a number of times before 
accepting it). 

(iii) EXECUTION COMPONENT: The items tried 
to determine how students execute the plan 
during problem solving (eg, I find that 
drawing diagrams helps me to solve 
problems). 

(iv) VERIFICATION COMPONENT: The items 
were directed at finding out how frequently 
various strategies were used to check 
answers and procedures (eg, I check over 
my test to avoid making mistakes). 

(V) BELIEFS: The items determined the beliefs 
students have concerning mathematics 
problem solving (eg I believe there i s  only 
one best way in solving a problem). 

The questionnaire had been pilot tested, 
validated and used in a number of research 
studies (Chang, 1988; 1989). 



Procedure 

The questionnaire required students to rate each 
item on a 5-point Likert scale, with a score of 5 
indicating a frequently-used metacognitive 
strategy while a score of 1 indicated a rarely- 
used or never-used strategy. The questionnaire 
was administered to the whole class by the 
class teacher. Most students were able to finish 
answering the questionnaire within a one-period 
lesson. The class teacher explained some 
phrasing of items to students who could not 
understand the item. 

Results 

There are five sets of subscores with a maximum 
of 20 points per set. There i s  a score for each of 
the four problem solving components 
(orientation, organization, execution and 
verification) and one score for students' 
problem-solving beliefs. Analysis of variance 
(ANOVA) at 0.05 level of significance was 
carried out using the mean scores as the 
dependent variable. Three separate analyses were 
conducted with different independent variables, 
namely, stream; level; and academic track. The 
results of each analysis are described below. 

Stream 

The three streams of Express, Normal and 
Special are applicable to secondary schools 

only. Data from Pre-University students were 
not included in the analyses. 

The means of all the problem phases were 
found to be statistically different. In all the four 
phases, Normal stream students scored lower 
than students from the Express and the SAP stream 
indicating that Normal stream students had 
reported less frequent use of metacognitive 
strategies than students from SAP and Express 
Stream students (Figure 1). A follow-up test using 
Duncan's test showed that the means of SAP 
students and Express students were not  
significantly different. 

The score in the verification component was 
highest compared to the three other phases. The 
means for the three phases of orientation, 
organization and execution were around 12.5 
while the means for the verification component 
were around 15.5. 

Based on classification by Biggs (1 987), each 
item in the questionnaire was classified as either 
surface, deep or achieving strategy. On the 
analysis of individual items, it was found that 
Normal stream students used surface strategies 
more often than deep or achieving strategies. 
For example, they reported that they used surface 
strategies like " I need to attend to the instructions 
carefully in order to get the required results" 
(mean = 3.57) more frequently than to deep 
strategies like "I analyse and try to understand the 
information and draw inferences" (mean = 3.03). 

Mean 

NORMAL 

Orientation Organization Execution Verification 

Figure l:  Means of each component by stream (n = 550) 
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Level Academic Track 

The means of each component are shown in  
Figure 2. Statistically, there was no difference in 
the frequency o f  usage of metacognitive 
strategies between students from different levels, 
viz. Secondary 2, Secondary 4 and Pre-U 2. 
Again, the means for the verification component 
(averaging 16.0) were higher than the means of 
the other phases (averaging 12.5). 

14.00 
Mean 

The means of the four phases are shown in  
Figure 3 and the means were found to be 
statistically not different for all the three tracks. 
The means for the verification component were 
higher than the means for the other three 
components (averaging 13.0). 

Orientation Organization Execution Verification 

Figure 2: Means of each component by Level (n = 670) 

Mean 
13.00 

10.00 

Orientation Organization Execution Verification 

Figure 3: Means of each component by Academic Track (n = 640) 
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Students' problem solving beliefs were 
investigated through four items (1 7, 18, 19, and 
20). Figures 4, 5 ,  and 6 show the means of the 
four items for stream, level and academic track, 
respectively. Students from the Normal stream, 
from Secondary Two and from General and Arts 
academic tracks believed that certain surface 
strategies were appropriate for developing 
problem solvingskills as shown in ltem 20 where 
they indicated that they memorized model 
answers more often than the other students. 

Means 

4.50 r 

Similarly, i n  ltem 19, more students from 
Secondary 2,  Normal stream, academic track of 
Arts and General, believed that there is only 
one best way to solve a problem. On the other 
hand, the Express and SAP students, students 
from the General and the Arts stream, and 
Secondary 4 and Pre-University 2 students 
believed that certain deep strategies (eg, they 
needed a lot of drill and 1 practice; that it is 
important to be able to solve problems set in 
past-year examination) are important to their 
problem solving abilities. This is indicated by 
the higher ratings in Items 17 and 18. 

Item 17 Item 18 Item 19 Item 20 

Figure 4: Means of Metacognitive Beliefs by Stream 

Means 

4.50 r 

+ SAP 
8 EXPRESS 
+- NORMAL 

ltem 17: In my revision, it is important to 
me to be able to solve problems 
set in past-year examinations. 

ltem 18: 1 need a lot of drill an dpractice 
in learning Maths. 

ltem 19: There is only one best way in 
solving a problem. 

ltem 20: 1 memorise model answers. 

+ GENERAL 
+ SCIENCE 
+ ARTS 

Item 19 Item 20 

Figure 5: Means of Metacognitive beliefs by Academic Track 
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Means 

4.50 r 
sec 2 

e sec4 
t Pre-U 

1.50 1 I I I 

Item 17 Item 18 Item 19 Item 20 

Figure 6: Means of Metacognitive Beliefs by Level 

Discussion 

The results show that the mean scores for the 
four components ate above the half-way mark 
of 10 indicating that students are conscious of 
metacognition and that they used strategies for 
monitoring and regulating the processes 
necessary for problem solving. Most students 
indicated that they practiced some of these 
metacognitive activities at least half the time 
when they are solving problems. Although the 
four components are equally important for 
problem solving, the students practice the 
verification process more frequently than the 
other components. 

This is indicated by the high scores for all the 
four items in  the verification component. 
However, the four items of the questionnaire 
asked students on only one aspect of the 
verification component. The students were asked 
about the accuracy of their workings and the 
accuracy of their answers. This aspect of 
verification i s  emphasized during classroom 
instruction and hence, the high scores. 
Unfortunately, the questionnaire is unable to 
give us an insight about what really happened 
in their monitoring process during problem 
solving. A better method would be to use 
protocol analysis, interviews and observations 
as additional sources of data collection. 

Although the results generally showed that 
students do practice metacognitive activities, 
certain groups of the student population were 
not very fluent in their usage. For example, the 
Normal stream students scored lower when 
compared to the SAP and Express stream 
students. This could be due to the selection 
process when students were streamed into SAP, 
Express or Normal. The Normal stream students 
follow a five-year secondary school education 
programme compared to the Express and the 
SAP stream students who follow a four-year 
secondary school programme. The students 
entered the various streams based on the 
achievement scores in their Primary School 
Leaving Examination. Thus academic ability 
could have an effect on the frequency of usage 
of metacognitive strategies and other researchers 
have reported similar findings (Chang, 1989; 
Peterson, 1988; Slife et al, 1985). Also, the 
methods used in the teaching of students from 
different ability groups could have caused the 
differences in  the frequency of usage of 
metacognitive strategies. It has been reported 
that high-ability students preferred less structured 
instruction; instructions that were inductive 
rather than deductive; methods which required 
them to self-learn (Snow & Lohman, 1984) and 
these teaching methods employed by teachers 
could have encouraged the development of 
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metacognitive skills. On the other hand, lower- 
ability students preferred instruction to be highly 
structured, deductive rather than inductive and 
more focused on content and these methods are 
not conducive to  the development of 
metacognitive skills. It appears that academic 
ability influences metacognition in three ways: 
first, the lack of academic ability impedes 
students' knowledge of strategies; second, the 
lack of knowledge of metacognition leads to 
poor academic performance and third, the 
teaching styles used can discourage or encourage 
the development of metacognitive skills. 
Unfortunately, findings from this research cannot 
differentiate between them. 

Age and years of schooling are some other 
factors that could influence one's knowledge 
and application of metacognitive strategies. 
Awareness of metacognitive strategies starts at a 
very early age. Various studies on metamemory 
have shown that children as young as five years 
old are aware of strategies for recall (see Flavell 
& Wellman, 1977). It i s  also observed that older 
children are better at using various strategies for 
recall than young children (eg, Brown, 1978). 
This is also true in reading comprehension. 
Myers and Paris (1 978) found out that 12 year- 
old students were more aware of the effects of 
various variables, such as their knowledge of 
content and their interests in the stories, on 
their comprehension than 8 year-old students. 
Biggs (1987) in his study, noticed that young 
students may have the awareness of the needs 
of monitoring and regulating their cognitive 
processes but may not have sufficient 
executive control over them. However, in this 
study there was no statistical difference in 
scores between students of different ages as 
students from Secondary 2, Secondary 4 and 
Pre-U 2 indicated similar frequency of usage 
in the four components. While the level of usage 
remains the same across students from different 
levels and academic tracks, the types of strategies 
used differed. The younger students, the Arts 
and General track students and Normal stream 
students tended to use more surface strategies. 
However, the use of surface strategy should 
decline as the level changed to the higher level. 
Similar observations were also noted by Biggs 

(1987). This study does support the fact that 
students become increasingly more aware of 
metacognition with increasing years of schooling. 

Research Implications 

Research on metacognition should be a 
multifaceted task using a variety of research 
methods, instruments and a sample with different 
academic backgrounds. This study i s  the initial 
phase of the research project on effectiveness of 
learning strategies and i s  based on students' self 
report in a questionnaire. However, the use of 
self-report questionnaire has its limitations. 
Ideally, this report should be supported with 
evidence from interviews and verbal protocol. 
These procedures would give us a better insight 
of the type of problem-solving and metacognitive 
activities used. Unfortunately, there are 
limitations to this procedure. This research 
method i s  time consuming and only a handful 
of students can be interviewed. In Singapore 
where students are not very vocal, gathering 
data using this method i s  problematic and 
students have found this method to be unnatural, 
mentally demanding and difficult as they find it 
di f f icult  to verbally express themselves 
(Wong, 1990). 

Teaching Implications 

This study shows that students need guided 
instruction in the use of metacognitive strategies 
for problem solving. Besides, the emphasis on 
verification of solutions, the students reported 
less frequent use of monitoring strategies in 
planning, executing and orientation. Teachers 
should therefore consider incorporating strategies 
to help students develop metacognitive skills in 
these three areas. Generally, teachers do not 
introduce metacognition as a topic in a lesson 
but instead subsume the concept of 
metacognition within the lesson content. Thus, 
to the students metacognition i s  not taught 
explicitly and the concept of metacognition 
could be lost amongst the more important subject 
matter. Instead, there should be conscious and 
direct effort by the teachers to introduce the 
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concept of metacognition during the lesson. 
Students need to be informed of what 
metacognition is, how it works, when it works 
and be provided with some examples. At present, 
at the teacher training level, trainee teachers are 
exposed to a number of lectures on this aspect. 
They are encouraged to use various methods to 
achieve this. They could incorporate some of 
the teaching methods, activities, and approaches 
suggested by Callahan & Gar'ofalo (1 9871, Long 
(1 986) and Devine (1 981 ). 

Drawing from this study and other reports, 
lower ability students do not use strategies for 
metacognition as frequently as high ability 
students and this deficiency could lead to poor 
performance. They, therefore, need extra training 
in order to enable them to operate at the same 
level as the higher ability students. Various 
projects on teaching students thinking skills, 
reading skills and learningskills have been very 
successful. For example, Peterson and associates 
(cited in Peterson, 1988) conducted an extensive 
project which helped fourth grade students to 
develop thinking skills in mathematics, and 
noted that low ability students benefited more 
from the training. She said " the thinking skills 
training may have provided the low ability 
students with the thinking skills or cognitive 
strategies that they did not have, but that higher 
ability students did have already .... Acquisition 
of these strategies then permitted them to learn 

as effectively as the higher ability students within 
the class" (p. 10). Attempts have been made by 
schools and the Ministry of  Education to 
introduce some of these projects to students. 
Some examples include: the publication of a 
handbook, Learning Skills in Content Area, for 
secondary school teachers to be used for 
conducting workshops on learning skills, the 
introduction of DeBono's CORT programme to 
25 secondary schools, and training programmes 
to student-teachers on effective teaching and 
learning skills. 

Conclusion 

This study reports on the frequency of usage of 
metacognitive activities and the type of strategies 
used by students from different academic settings 
in mathematical problem solving. It i s  generally 
observed that students are aware of 
metacognition although students from the 
Normal stream seem to use strategies on 
metacognition less frequently. There i s  a 
declining use of surface strategies and increasing 
use of deep and achieving strategies as the 
level changed to the higher level. The results of 
this study warrant a need to introduce the 
teaching of metacognition to all students 
especially to low ability students. 
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K2 Children's Learning of 
National Identity in Singapore 

Elena Iui Hah Wah 

Abstract 

In May 1991, a quasi-experimental research study was launched to investigate Singapore K2 children's 
learning of national identity and the effect of parental involvement in  the learning process. A specially 
designed and pilot-tested 43-item questionnaire was used to interview a sample of 329 K2 children 
randomly selected from the participating education centres and kindergartens. A 4-week intervention 
(five 20-min lessons plus one home-based exercise each week) was implemented after the pre-test 
had taken place i n  early July 91. The same sample of children was interviewed again in mid August, 
after the celebration of National Day on 9 Aug 91. The post-test scores showed there was an increase 
of the awareness as well as fondness of Singapore as their nation among the children in the study. The 
research design and findings of data analyses are presented and discussed in this paper. 

Descriptors: Socialization, kindergarten education 

One People, One Nation, 
One Singapore 

ingapore children are the most 
vital resource for the nation's future develop- 
ment. It is very crucial that these future citizens 
realize that they are Singaporeans and feel that 
they love Singapore. The sense of belonging and 
feeling oftogetherness ("oneness") will not develop 
naturally in a heterogenous society like Singa- 
pore. Children from multi-ethnic and multi-reli- 
gious backgrounds need guidance in developing 
an awareness of the similarities and differences 
among themselves. They need encouragement to 
learn to live, play and work with peers and adults 
of different races. In other words, they need to be 
nurtured to become loyal citizens and eventually - 

internalise the value of "one people, one nation, 
one Singapore". In this nurturing process, parents 

and teachers can play significant roles in providing 
guidance and teaching. 

The main purpose of this study was to 
investigate Singapore K2 children's learning of 
national identity and the effect of parents' 
involvement in  fostering children's love for 
Singapore. The term "national identity" was 
defined as follows: 
(1 ) an awareness of self and others as a member 

of the nation called Singapore, eg: "I am a 
Chinese, you are a Malay and she i s  an 
Indian, but we are all Singaporeans". "We 
are friends and we respect one another". 

(2 )  a desire to know more about Singapore, eg: 
"What does Singapore look like on a map?", 
"Where do I stay?", "Where i s  my 
kindergarten located!" 

(3) an appreciation of national identity, eg: 
learning to know the flag of Singapore, what 
i s  it like, and what do the symbols mean. 
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(4) a feeling of fondness and a sense of belonging 
to the nation, eg: active participation in the 
celebration of Singapore's National Day. 

This study intended to show that pre-school 
children can be taught to know and to love 
Singapore, and that parents can help their 
children to foster a sense of belonging to the 
nation through: 

working with teachers, and, 
on relevant home-based activities with their 
children. 

Today's Children: Tomorrow's Citizens 

The significance of the focus and timing of this 
study are as follows: 
(1) The research experience of Phase 1 and 

Phase 2 of the NIE-BvLF project indicated 
that "pro-social behaviour can be taught 
and that i t  should be taught at an early 
age." (Koh, p1 38). 

(2) There is a growing concern about 
Singaporeans' sense of belonging to the 
nation and their identity as Singaporeans. A 
3-year campaign which was launched in 
June 1991 reflected the concern of the 
government of Singapore in this matter. This 
research i s  therefore a very timely study. 

(3) The month of July and August were 
considered the best time for the study to 
take place as Singapore's National Day falls 
on the 9th of August. The inclusion of 
Singapore related activities at home or in 
kindergartens during this period would not 
be seen as disruptive. 

(4) Small scale research studies were preferred 
over large scale research as more control 
can be ensured through working with 
individual pre-school centres. The four 
demonstration centres which have been 
actively involved in the NIE-BvLF study 
offered good opportunities for this research. 

(5) Several research studies, including those 
conducted by Horowitz (1 9401, Piaget & 
Wei1(1951), Jahoda (1 964), Cooper ( l  9651, 

Bandura (1 9691, Schwartz (1 9751, Allen, 
Freeman & Osborne (1985) etc, showed 
that at various ages children can develop 
the concepts of national symbols, national 
identity, geographic location, authority 
figures, peace and war, democratic ways of 
decision making and conflict resolution, etc. 
In Singapore, this was the first ever study of 
young children's (K21 learning of national 
identity. This study's findings are especially 
important for Singapore parents and early 
childhood educators because they play 
significant roles in providing good models 
and guidance for multi-cultural 
understanding, harmonious relationships 
and positive citizenship. 

(6) It has been found that where parents and 
teachers work together towards common 
goals, the probability of success will be 
greater than if each party works alone. 
Hence a link between home and pre-school 
will be necessary if we expect what children 
learn i n  kindergartens to be further 
enhanced at home. 

As parents and teachers may not be aware of 
the importance of such a link, or if they do, they 
may not know how to maintain the link, the 
study concentrated on providing information to 
parents and teachers, and suggestions on how 
they can help each other. 

Four Themes for Four Weeks 

The treatment (intervention) period of this study 
was four weeks, from the second week of July to 
the first week of August 1991. 

The Director of the NIE-BvLF Project, Dr KO 
Peng Sim, and the researcher designed the four 
themes and outlines of activities for these four 
weeks in April 1991 and held several meetings 
with the four demonstration centres' supervisors 
and staff during May-June 1991. Each theme 
took about 100 minutes of curriculum time, five 
sessions of 20 minutes each. The aims and 
objectives of these themes are stated as follows: 



Unit One : Myself & My friends 

Aim : Awareness of Self and Others in the 
Community 

Topics : I am ... 
You are ... 
We're Singaporeans 

Objectives : To identify oneself by name, sex, 
ethnic group 
To know peers by names, sexes, 
ethnic groups 
To share common identity: 
Singaporeans 

Unit Two : My Home & My Country 

Aim : Knowledge of Singapore as an Island 
& a Garden City 

Topics : This i s  Singapore Island 
Here is My Home 
We live in a Garden City 

Objectives : To point out the location of Singapore 
Island on a regional map 
To show the location of one's home 
on a Singapore map 
To care for this Garden City 

Unit Three : M y  Nation and Me 

Aim : Appreciation of National Symbols 
Topics : Our National Flag is  ... 

Our National Elag says ... 
We're proud of our National Flag! 

Objectives : To learn the composition of the 
Singapore National Flag 
To know the meanings of the 
Singapore National Flag 

S To love and respect the Singapore 
National Flag 

Unit Four : We Love Singapore 

Aim : Development of Love for the Nation 
Topics : Our People's Celebrations: 

*Hari Raya 
Deepava l i 

*Christmas 
*Chinese New Year 
*Our Nation's Birthday 

Objectives : To know more about how various 
ethnic groups' celebrate their festivals. 
To talk about how to celebrate 
National Day and show one's love 
for the nation. 

Parents of the children in  these centres were 
involved in  helping children with the take-home 
assignments. The guidel ines for these 
assignments' were written by the centre staff 
(one centre was responsible for one theme), 
after consultation with the researcher and team 
members.' 

Teachers who were in-charge of the sample 
classes were requested to complete a weekly 
report on (1) these children's participation in 
class, (2) quality of assignment and (3) adult(s) 
who had helped them in  doing the assignment. 

Two Tests and Two Methods 

The research design of this study was quasi- 
experimental using both quantitative and 
qualitative methods. To measure the effect of 
the treatment (4-week learning activities), 
interviews with individual subjects (pupils) were 
conducted during the week before the treatment 
and one week after the treatment. The interview 
schedule, developed by Dr KO Peng Sim and 
the researcher, was used as an instrument to test 
the treatment effect. The total sample was 329 
K2 pupils, 159 girls and 170 boys. It represented 
the racial distribution of Singapore. 

This instrument was validated by a pilot test 
conducted in May 91, with 54 pupils of the 
same age in a primary school and a private 
kindergarten. The total scale and sub-scales were 
found valid and reliable in the pilot test, the 
pre-test as well as the post-test. The total scale's 
reliabilities (KR 20s) of both pre-test and post- 
test were coincidentally the same (0.75). The 
range of subscales' KR 20s were 0.44 to 0.63. 
All the inter-scale correlations and the item - 
total correlations were significant at 0.05 level. 
There was no other suitable instrument to use 
for the test of concurrent validity. This is quite a 
common limitation of this kind of "pioneer" 
studies. 

In addition to the quantitative method as 
mentioned above, the qualitative method was 
also used. This is done by teachers' observation 
of pupils' class participation and assessment of 

1 The guidelines for these assignments were available for teachers' reference, at the NIE-BvLF office. 



the qualities of the take-home art & craft 
assignments. Specially designed weekly record 
sheets were completed by these teachers and 
analysed by the full-time research assistant, Miss 
Jennifer Loke. 

Three Major F i d i  

Data analysis provided some interesting findings. 
These are grouped into three main areas: 
(1) children's learning; 
(2 )  parents' involvement; and 
(3) teachers' evaluation: 

(1) 91 % of the subjects showed improvement 
on the total scale of the test. 3% had no 
change, while 6% had lower scores. This 
small percent of decrease might be caused 
by young children's playfulness and 
moodiness. The increments of scores are 
showed at Table 1 here: 

Table 1 : Increment of Scores (91 96 oftotal sample) 

INCREMENT PERCENTAGE 

1 to10 23.74% 

11 to20 45.48% 

21 to30 25.76% 

31 to 40 4.35% 

41 to 50 0.67% 

Total l 00.00% 

The increase of mean scores of the total scale 
and the four subscales are 14.83, 6.50, 3.25, 
2.52, 2.55 respectively. The t-values are very 
high ranging from 14.84 to 28.54, all significant 
at 0.0001 level, (Table 2). 
(2)  A majority of the subjects had obtained some 

assistance at home to complete their 
assignments. There were significant 
correlations, at 0.0001 level, between the 
quality of work and the assistance from 
mother, father andlor others in the fourth 
assignment, a birthday card for Singapore. 
The other three assignments were also 
completed with help at home, but the 
correlations of quality and assistance were 
not significant at 0.05 level. Maybe the 
reason was that these three assignments did 
not require as much adults' assistance as the 
"birthday card" assignment. 

Generally speaking, a great majority of 
parents were cooperative in  the home-based 
activities. These parents mentioned to the 
teachers that they' have learned more about 
the meanings of the national flag, about 
Singapore and her people. 

(3) All teachers who had participated in  this 
study were involved in the evaluation of the 
programme. They found that the programme 
was very meaningful. They were happy to 
see their pupils learning more about: 
(i) things done by other races 
(ii) places in Singapore 
(iii) national flag and its meanings 
(iv) National Day celebration. 

Table 2: Comparison of Mean Scores by Scales ( N = 329 ) 

SCALE 

TOTAL 

A 

B 

C 

D 

PRE-TEST - 
X SD 

27.95 8.78 

10.41 4.56 

6.49 3.79 

7.97 2.66 

3.10 1.73 

POST-TEST - 
X SD 

42.78 10.96 

16.91 5.98 

9.74 3.53 

10.49 2.55 

5.65 2.33 

DlFF OF 

MEANS 

14.83 

6.50 

3.25 

2.52 

2.55 

t 

28.54 

19.63 

14.48 

16.81 

20.75 

P 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 
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Moreover, these teachers had developed 
better rapport with parents. And some of them 
encouraged the parents to explore more in  their 
neighbourhood and be confident in  tapping 
community resources, such as going into a hotel 
and walking up to the front desk to collect 
tourist information pamphlets. It is a fact that 
many people seldom go to places meant for 
tourists or visitors. 

Teachers also benefitted from the cultural 
learning experiences in  this project. They were 
amazed by diversed and complicated ethnic 
features of Singapore people. As a result, they all 
became more sensitive and prepared in  working 
with children from different ethnic backgrounds. 

Summary 

The overall evaluation of this study indicated that 
it is a worthwhile project. The findings showed 
that the young subjects (K2 pupils) needed to 
learn and could learn more about their national 
identity and the multi-ethnic features of Singapore. 
Teachers and parents could give them guidance 
in developing a sense of belonging to and love 
for the nation. There was also encouraging 
feedback from fellow researchers, curriculum 
developers, lecturers and professors who have 
attended the talks on this study. It was commended 
as a proactive approach and preventive measure 
to enhance ethnic harmony in a multi-racial and 
multi-religious society like Singapore. 

The researcher would like to record her gratitude to the team members of this study, the Director and staff of the NIE-BvLF 
Project for their contributions. She is  also very thankful to all the staff of the four demonstration centres, the primary school 
and private kindergarten for their cooperation in the various aspects of this study. 
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Parents and Children Learning Together 
A Study af the Effectiveness of Parental 

Invohrement on Children's Problem So- Skills 

Pamela Sharpe 

Abstract 

This study developed from the findings of a previous set of studies into parental involvement i n  pre- 
school education. Amongst some interesting results, significant were parents concerns, and uncertainties 
about their roles in facilitating the learning experiences of their children i n  the home environment. 

Additionally, the findings revealed that when parents do spend time with their children, 
reading stories and playing board games were popular past-times. Research elsewhere reveals that 
the kinds of pre-school activities most effective in  the development of thinking skills, involve 
construction, drawing and board games. Thus, an aim of this study, is to investigate the extent to 
which parents' understanding of the competencies involved in  these activities, affects their involvement 
in them at home and the progress of their children in  school. 

This paper presents the findings of a pilot study of the role of the tutor i n  problem solving. It 
is an attempt to identify the kinds of  knowledge and information about children that tutors, and 
subsequently parents, would need to have to be effective, and the kinds of activities which elicit 
developmentally appropriate strategies in children when presented with problem solving tasks. The 
results show that i f  parents are to be effective as collaborators in  their children's learning, an 
understanding of qualitative differences in  children, the kinds of activities and experiences provided, 
and methods of presentation, are vital factors for success. 

Descriptors : Problem solving, tutors, parents, young children. 

Introduction 

he study stems in part from two 
earlier studies into parental involvement in pre- 
school education. Amongst some interesting 
findings were parents concerns and uncertainties 
about their roles in facilitating the learning 
experiences of their children when not in school. 
Other findings involved teachers' perceptions 
of the parents' roles and these revealed that 

parents were not welcome in school and should 
instead provide a supportive and complementary 
home environment with appropriate experiences. 

This paper describes the preliminary attempts 
to sensitize parents to current views on appropriate 
learning environments for young children, in 
particular, the strategies they use to make sense 
of their experiences. A home programme 
comprising activities to stimulate thinking and 
problem solving is provided and the parents' role 
as tutors focusses on an interactive process. 
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Here the tutor sets the challenge and together 
they resolve the mystery, the tutor giving 
structure and direction to the experience. It is  
anticipated that if parents understand the basis 
for this approach to tutoring, their support and 
encouragement wi l l  relieve the potentially 
damaging pressure to succeed at all costs", a 
current dilemma for parents of children in 
Singapore. 

Preliminary Investigations 

Parents concerns about availability and quality 
of pre-school education continue to be expressed 
in the meritocratic climate of Singapore. It was 
revealed in the first study, (Sharpe 19891, that a 
traditional approach to learning by direct 
instruction, rote learning, homework and regular 
assessments, was the preferred norm. This study, 
was largely concerned with assessing parents' 
needs and expectations of pre-schools and their 
teachers. A survey of parents' needs and 
expectations, appeared to support Tizard's 
findings, (Tizard et al, 1981), that parents are 
ignorant of educational aims, practices, and 
priorities, largely because teachers are 
insufficiently sensitive and explicit when 
communicating information to parents. The 
Singapore study concluded that improved 
cooperation between parents and teachers was 
necessary, and attention to a process of listening, 
negotiating, and compromise, through parental 
involvement in pre-schools seemed desirable, 
(Little and Smith, 1971 ). 

It was also envisaged, that claims for other 
benefits from a parental involvement programme 
would be appealing to parents. Smith's claim 
for a positive predictive relationship between 
involvement and academic performance, (Smith 
1980), and Radin's claim for maintenance of 
improvements, (Radin 19721, augured well for 
the aspirations of parents in Singapore. Smith's 
concept of "Partnership" involvement, (op. cit.), 
was adopted, and an investigation into its precise 
nature was the concern of the follow up study, 
(Sharpe 1990). 

A group of 60 parents were asked questions 
about 5 types of "Partnership" involvement, 
revealed by Epstein (in Brandt 1989). These 

involved: obligations of parents as parents; 
obligations of schools in communication; parents 
as volunteers; learning at home; parents involved 
in school policy making. An analysis of the 
responses showed a positive desire for 
volunteering to help in school, but they did not 
want to attend workshops for this purpose (Table 
1). Responses to questions about assistance in 
helping their children at home indicated that 
parents' preferred a type of "Partnership" 
involvement. When the responses of teachers to 
questions about the 5 types of involvement were 
analysed, a higher percentage of teachers than 
parents felt that workshops on home based 
learning would be desirable. Teachers felt also, 
that there was more tuition, 'in the form of 
cramming of school work by hired tutors, than 
parents claimed (Table 2). When these findings 
were analysed in terms of age, joint income, 
and educational level, although most parents 
wanted help to help their children, the least 
well educated, regardless oCincome, requested 
workshops to help them help their children. A 
finding from a related study supported the 
prescription for workshops for the least well 
educated parents. Here 50 sets of parents in one 
Childcare Centre were asked how they spent 
their time with their children. The higher 
educated parents spent the most time, and board 
games, and reading stories were the most popular 
activities. Thus whilst the preference for home 
programmes, especially for the least well 
educated parents, i s  clear, their content and 
effectiveness would need to be researched if 
sufficient numbers of those parents, both needing 
and requiring such programmes, are to be 
convinced of their usefulness. 

Elsewhere successful home programmes have 
relied much on the schools' initiation, and have 
been largely for "at risk" or "disadvantaged" 
families. (Cameron 1985, Griftith's and Hamilton 
1984, Powell 1988, Jowett et a1 1991 ). Much of 
their content has focussed on reading programmes, 
and imparting appropriate attitudes, conduct, use 
and understanding of language, and their 
relationship to school achievement. Such 
programmes it i s  claimed, elicit a protective 
and secure learning environment rather than 
improve reading skills per se (Hannon 1987). 
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Clearly such merits may well be conducive to 
the needs of parents and their young children in 
Singapore. Nevertheless, their usefulness 
especially in terms of their relationship to school 
achievement would have to be demonstrated. 
Additionally the content would need to be 
appropriate and not comprise mere rehearsal of 
school work, which may well contradict the 
school's efforts. A major aim of the current 
research into parental involvement in school is 
to devise a suitable programme which may 
satisfy the needs of the majority of parents and 
maximise the potential of their children. Small 
beginnings can lead to ... 

Strategies for Practice 

Jowett et a1 (1 99 1 ) have documented some useful 
parameters worthy of further investigation. Their 
findings from a study of various kinds of parental 
involvement activities in a range of schools in 
Britain, are illuminating in several respects. For 
the purposes of this research those concerning 
home programmes are considered in relation to 
their usefulness for parents, teachers, and 
children in Singapore. 

The parents involved in Jowett's study, (op. 
cit.), were eager to be involved in school 
activities which could be continued at home, 
however, unlike the Singapore parents (albeit of 
younger children), these parents were able to 
attend workshops in school time and become 
acquainted with the types of school-based 
activities which involved their children. The 
parents of children in one primary school 
commented positively. In particular, comments 
about their understanding of what their children 
were capable of and how children learn and the 
many ways to teach them, were cited. These 
workshops apparently led to parents' requests 
to continue certain activities at home, at times 
convenient to them and not just the usual 
homework. These suggestions were supported 
by all but one of the sets of parents reported, 
this particular group being parents of very young 
children, who felt that such experiences would 
only add to the already long school day. Jowett 

reports that other concerns centred on pressure 
on parents to complete activities and the fears 
of failing at tasks in front of other parents. 

Thus, some pointers from Jowett's research 
for the Singapore study would be the usefulness 
of workshops to sensitize parents to how and 
what children learn at different ages and stages, 
and secondly, provision of related activities to 
be carried out at home. Although such proposals 
were expressed by parents in the Singapore study 
reported earlier, alternative arrangements for the 
provision and content of the workshops and 
home prog,rammes, would have to be 
considered. It would be necessary to involve 
parents in workshops which take place in centres 
external to schools and school hours, and 
provide supportive information and education 
for parents as part of the regular parent 
programmes. This would be vital in order to 
avoid exposing parents as "uninformed", and, 
to avoid pressurizing them into believing that 
this was the only way for their children to 
succeed in school. It i s  just this kind of pressure 
that this study seeks to avoid, given parents' 
expectations of schools reported earlier. 

Another cautionary note expressed by Powell 
et al, (1988), is timely. He suggests that it 
would be wiser to match programmes to parents 
and their differing ideals of parenthood. 
Furthermore, Goode, (19871, warns of the 
dangers of teachers and researchers patronising 
parents. He suggests that their practices rather 
than their personalities should be considered. 
He proposes that the kinds of questions parents 
pose, how they organize activities for their 
children, and how they appraise themselves, 
are practices more worthy of investigation. 
Applying these suggestions, for example, to an 
analysis of the Singapore parents' responses to 
questions about what they want from pre-school, 
(Sharpe 1990), it i s  clear that parents want to be 
informed about their children's progress and 
many felt that they were not well informed 
currently. Furthermore parents do not want to 
visit school regularly to discuss progress. 
(Table 3). 

Thus a specific type of home programme has 
been prepared which attempts to satisfy the 
needs of parents in Singapore. 
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Planning the Home Programme 

Any teaching programme designed for young 
children would need to take account of their 
developmental needs, the resources available, 
and the competence of the teacherltutor. 
Additionally, as with school programmes, there 
needs to be a commitment on the part of the 
teacherltutor to the success of the programme, 
and, a willingness to be flexible about outcomes 
and an abil ity to modify provision and 
expectations. The previous study (Sharpe 19901, 
reported the need to familiarize parents with 
knowledge about qualitative differences in the 
development of children's thinking and problem 
solving strategies. To convince them that learning 
and development take place in a materials rich 
environment with opportunities for self initiated 
activity, and, the importance of play in problem 
solving and creativity (Bruner 1972). The 
importance of structured play for intellectual 
development, revealed by Bruner, and reported 
in Sylva et al, (19801, would therefore need to 
be stressed in the type of home programme 
planned. The goal directed behaviour reported 
by Sylva et al (op. cit.), implicit in building, 
drawing, and board games i s  related to goal 
directed activity in school attainment, and such 
a finding might well persuade parents of the 
benefits of these types of experiences. Furthermore, 
an adult's role in motivating children to think, 
express views and explain actions is crucial in 
play and is most likely to occur when the adult is 
a facilitator (Sylva et al op. cit.). 

Thus an approach to introducing parents to 
the merits of problem solving and the importance 
of explaining and describing activities was 
selected as the basis of the home programme. 
What then do parents need to know about 
problem solving? 

Information on Problem Solving 

Wood (1 9881, reviews the research proposing 
the collaborative role of adults in supporting 
children's learning. Challenging activities which 
tap the child's existing repertoire of skills and 
knowledge, which may be provided are more 

likely to be effective in new learning, he 
concludes. To enable effective collaboration, a 
noteworthy tactic i s  to provide tutoring in 
problem solving, (Wood et al, 1976), with the 
idea of the "expert" passing skills and knowledge 
to another. This "scaffolding", (Wood, op.cit.), 
involves such activities as questioning, correcting 
errors, showing approval, coaxing, and providing 
supportive experiences which children grow to 
interpret, extend, and understand. Other 
research, ( Schweinhart et al, 19861, points to 
the advantages of programmes for young 
children which stress relationships with 
responsive adults who encourage competence 
and decision making, such as the "High Scope" 
programme, and the positive long term results 
over other programmes. For this research it i s  
envisaged that if collaborative efforts between 
parent and child are encouraged, this will form 
a sound basis for a home programme. 

A Place to Begin 

To date, the planning and preparation of the 
programme has centred on teaching a group of 
adults to observe and record the behaviour and 
problem solving strategies of young children as 
objectively as possible. The purpose is to 
investigate whether, given the opportunity, the 
group is able to develop realistic developmental 
expectations, observe individual differences, and 
note temperaments, interests, and attention 
spans. In this regard, Saljo and Wyndhamn's 
study (19901, on the problem solving 
competencies of 1211 3 year olds, suggests that 
success appears to depend on the amount of 
interest and enthusiasm students bring to the 
tasks and the relevance to real life situations. It 
is anticipated then, that before parents are 
exposed to the programme, an analysis of the 
effects of tutoring by adults other than parents, 
will reveal the kinds of problems and issues to 
note. This is in order to pre-empt any difficulties 
which may confront parents, and which may 
diffuse any enthusiasm, interest and 
commitment, or pressurize or expose. Such 
effects, which Jowett, (ibid.), noted might be 
detrimental to any home programme. 
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A group of 21 post graduate diploma in 
education students, with little or no experience 
of young children, or knowledge of child 
development, have been undergoing a course, 
designed to develop their understanding of 
children's problem solving strategies. After some 
training in observing children, using running 
records of happenings in "event sampling" and 
"time sampling" and the use of anecdotal records 
and case history information, students were 
introduced to aspects of developmental 
explanations for problem solving. 'They were 
encouraged to try out baseline activities to test 
conservation, understanding of relational, 
comparative, and differentiated words and 
phrases, understanding of position and direction, 
time and cause and effect, through questioning, 
discussion, posing further obstacles and 
rephrasing questions. Next, students were 
encouraged to provide problem solving activities 
and experiences, which comprised board games 
and puzzles, construction activities, collage, 
listening to stories involving challenging 
situations, treasure huntdtrails, and every day 
activities where challenges are identified. 

Students were asked to chose two children 
for their study, and identify their similarities and 
differences at the beginning, and to monitor these 
during the observations and interactions. In 
addition to recording observations they were 
asked to collect information for the purpose of 
completing a checklist, or progress chart, and 
record information from baseline tests and 
observations. Records of problem solving and 
related activities were kept as were detailed 
accounts of the childrens' responses to these. 
Where possible, students were asked to compare 
the two children using both common and 
differentiating variables, so that any changes 
which may occur in the children may be 
explained, or accounted for. 

Some Relevant Observations from the 
Case Studies 

As the students wrote up their case study reports, 
they were asked to complete a questionnaire, 
designed to evaluate their views on their 

understanding of children, the appropriateness 
of their observations, the appropriateness of their 
activities, and, whether they felt competent in 
interacting with children. A summary of their 
comments i s  shown in Figure 1. 

An in-depth quantitative analysis of the case 
studies, in  o ~ d e r  to draw some relevant 
prescriptions for practice, i s  not possible. Rather, 
an analysis of the students' detailed observations 
does reveal some interesting findings. Having 
each observed theirtwo children, and, collected 
baseline information on the way in which they 
manage problems, students were asked to 
prepare tasks in order to elicit changes in the 
children's behaviour. In order to improve their 
understanding of the qualitative differences in 
children's thinking, students were expected to 
compare the performances of their two children 
by noting a differentiating variable, such as age, 
sex of the children, home background, preferred 
language spoken, position in the family, the 
types of tasks chosen for intervention, or whether 
the mother was involved in the tutoring. The 
majority, 11 students, chose age, 7 chose 
preferred language, 4 chose to vary the tasks, 
and 2 students each chose the other options. A 
summary of their observations about the 
children's behaviour noted during the 
intervention experiences, (Figure 21, reveals that 
their earlier misconceptions about children, may 
have changed. 

It i s  clear from Figure 2, that the students 
have a better understanding of young children 
and, under which kinds of circumstances they 
may be guided to problem-solve effectively. The 
students' observations about their tutoring role 
(Figure 31, clearly show their concerns about 
the kinds of assistance which children need at 
different stages in their development; the kinds 
of questions which elicit the appropriate 
responses; the importance of hands-on activity 
and opportunities for decision making; the 
effectiveness of presenting tasks in small steps, 
and guiding rather than using tasks as obstacles 
to be overcome; praise and appropriate feedback 
i s  also noted; the encouragement of guesswork 
is "out", and explanations are "in". 

Thus for future teachers, such observations 
and beliefs about children might positively affect 
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their competencies in the classroom. What in 
particular, though, has emanated from the case 
studies which could be useful to parents? 

A number of parameters warrant further 
investigation. In particular, the kinds of questions 
most effective in  assisting problem solving 
situations when posed to children of different 
ages; the kinds of challenging and problem 
solving experiences most likely to sustain interest 
and enthusiasm with children of different ages 
and which appear to elicit new understanding 
in  different children; the characteristics of tutors 
and children who appear to interact with positive 
results. 

As was noted earlier, school attainment is 
related to play which is goal directed, and, 
when the adult i s  a facilitator motivating children 
to think, express themselves, and explain their 
actions dur ing p lay (Sylva et al, 980). 
Additionally, the adult as tutor i s  an effective 
collaborator in  children's learning when she 
provides challenging activities which tap existing 
skills, and support the child by providing 
feedback and opportunities for decision making 
during problem solving activities, (Wood et al, 
1976). Thus if the collaborative efforts of the 
students as tutors to their children, using 
challenging play and problem solving activities, 
proves to be successful, then such tasks and 
experiences may work for parents as 
collaborators in their children's learning. In this 
regard the students were asked to complete their 
case studies by providing prescriptions for other 
adults who may engage in similar strategies 

with young children, and at the same time to 
indicate which kinds of activities proved 
successful with which children. Their combined 
responses are summarized in  Figures 4 and 5. 

The tasks most often provided by the students 
appear to be planned for 4 to 6 year olds. The 
reason being, that the majority of children were 
aged between 4 and 6 years: l l, four year olds, 
six, 5 year olds, and eleven, 6 year olds. Seven 
children were between 1 and 3 years, and seven 
children were aged between 7 and 11 years. 
The older children were involved in activities to 
complement their schoolwork, as well as leisure 
activities such as puppetry, cooking, designing 
personal space and effects, eg: designing 
bedrooms, estimating measurements of areas 
where space is restricted. Talks and discussions 
centred around the children expressing concerns 
about friendships and school work. 

The prescriptions summarized in Figure 5, 
reveal the students' feelings about managing 
individual children, and could be offered as 
advice to parents as the majority of students 
proposed. However, other considerations, which 
were naturally less evident from the case studies, 
are the consistent supportive everyday 
experiences of the home environment. It wi l l  be 
useful to consider the relevance of using the 
"home" as a learning environment in Singapore 
where natural family activities are related to 
learning experiences more explicitly. Just how 
families do in fact utilize home experiences as 
learning experiences, may be the next line of 
investigation. 
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APPENDIX 

Figure 1: Summary of students' responses to questions about course on tutoring problem solving 

Chose course 
m to learn how to observe 

to relate better to children - so long since childhood 
m to know how to choose relevant activities 

to understand how children think 

Improved understanding 
now know what to look for 
theory becomes meaningful 
need much more time yet 

Of observing 
concrete materials needed - easily distracted 
ask appropriate questions in natural situations 
must be objective - avoid personal perceptions of childhood 

Of differences 
think differently at different age 
one or two months in age difference and they are so different in their thinking 
different backgrounds make a difference 

Of activities provided 
not yet - too frightened to interact 
need to continually think up and rephrase questions 
to capture attention -these must be meaningful 
you can do lots with simple things if you think about it 

What else do you need? 
more practice observing 
more practice talking and asking questions 
more guidance and structure 
more opportunities to discuss and check I'm doing the right thing 
how to help the slower ones 

Figure 2: Key observations about children's behaviour 

Before intervention 4 students reported that children were afraid to answer questions for fear of 
being wrong. 

Very young children gave personal preferences when they were uncertain. 

Some children, especially the younger ones, rush into tasks without thinking first. Older children 
observe first. 

If children are not ready (developmentally) for a task, no amount of tutoring will change their 
responses. 

Interactions with age related peers have a positive effect on children's ability to solve a task or 
respond to related questions. 

l 
Children will only interact when they trust an adult. 
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Figure 3: Key observations about tutor's intervention 

Problem solving improves when children are interested, given clues and told what to look for. 

When tasks are broken down into small steps, problem solving becomes easier. 

Positive clues confirm beliefs about cause and effect, and encouragement helps generalization of 
processes involved to related activities. Give explanations rather than expect them to guess. 

Children make discoveries when involved in  hands-on activities and when given opportunities to 
make decisions. 

Children can learn to think when given guidance, and when they can relate to previous experiences. 

Structured questioning is effective for problem solving: prediction, judgemental, explanation, and 
check questions. 

When language and previous experience are limited, peer tutoring is effective. Additionally, 
children are less likely to disagree with and give their views to an adult. 

Adults can change children's misperceptions with appropriate structured guidance. 

Figure 4: Tasks used most frequently 

Classification Tasks - known objects, known picture illustrations, geometric forms, planar shapes, 
varying tasks according to colour, shape, size, common properties, length, volume, texture, 
orientation, number. 

Seriation Tasks - beads on rods, patterns with various materials, tessellations, arranging materials 
in order, jigsaws, sequencing with beads, matching. 

Questioning techniques during a variety of activities including problem solving and play with or 
without objects, involving prediction, judgement, explanation, and justification. Also to elicit use 
and understanding of descriptive terms: more, less. Differentiated terms: tall, small, fat, thin. Co- 
ordinated descriptions: shorter than, longer but. Giving verbal and gestural clues. 

Tasks involving understanding of equivalence, transformations, generalizations, eg "Is there as 
much water in my cup as your bowl?" "Who wi l l  have the most if I give you two more?" 

Listening to stories and answering questions, or relating events, or making judgements and predictions. 

Role play activities involving a variety of objects, toys and dolls. 

Construction tasks involving copying shapes, creating structures, estimating quantity. 

Visual tracking, discrimination, hide and seek, listening to (and ) identifying sounds. Imitation 
invention and using imagination through play with and without toys. 

Figure 5: Prescriptions for others 

It is important to consider the personalities of young children and not to expect them to be alike, 
and capable of the same kinds of behaviours. 

Adults should guide and correct and share and not dominate. 

Involve children in  interesting and challenging activities where they can make, break and justify 
decisions alone. 

Understand that it is normal for children not to have interests like adults, and that it is normal for 
them not to solve problems because they don't understand. 

Be realistic. Don't expect results if they are not ready. Be clear and consistent with clues and 
information. Set realistic goals. Give positive feedback. Use verbal and gestural prompts. Keep 
tasks to manageable levels. 

Help by pointing out critical features of a situation. 
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Table 1 : Results of 60 sets of parents' responses to questions about parents as volunteers expressed in 
percentages. 

Type 3 Parents as volunteers 

I Need more opportunities? Would you volunteer? I 

I Workshops for volunteers? I 

Table 2: Results of 60 sets of parents' responses to questions about helping their children at home 
expressed in percentages 

Type 4 Learning at home 

Help to help learning? Parent workshops to help you help your child? 



SINGAPORE JOURNAL OF EDUCATK)N 

Table 3: Results of 60 sets of parents' responses to questions about the obligation of the school expressed 
in percentages 

Type 2 Basic obligation of school 

Information on progress? Well informed currently? 

1 Need to discuss progress? Better means of communication? 

% YES 

Leave education to teachers? 

O/o YES 
55 



The Saturday Morning Art Classes for Primary 
Level Children: A DZfferentiated Programme 

Jane Chia and Bimie Duthie 

Abstract 

I n  this paper we examine the purposes and background o f  the Saturday Morning Art (S.M.ART) 
Programme for Primary Level children which was developed i n  the Art Education Unit  at the National 
Institute of Education, Singapore. It is a differentiated programme and we discuss the issues o f  
selection for the programme, testing for artistic talent as well as the rationale, content and background 
o f  the project. 

Within this context, the value o f  the programme for our students, the children and ourselves 
are discussed. Additionally, a theoretical basis which is supported by our practice within the S.M.ART 
project, is provided for art educators considering alternatives to  testing for artistic ability. 

Descriptors: Artistic talent, differentiation, art tests, giftedness 

The S.M.ART Programme: 
Context and Rationale 

n Singapore, programmes exist 
for academically gif;ed prim& and secondary 
school children. Additionally, secondary school 
students have specialist programmes for Art, 
Music and Humanities. The programmes offer 
full courses to small numbers of pre-selected 
children and highly experienced staff are 
recruited to work in specialist facilities with a 
more liberal financial and time allocation than 
for regular schooling. No programmes deal 
specifically with artistic development in the 
primary school, where the general standard of 
art teaching is  not at a high level with little or no 
equipment, large classes and minimal specialist 
teacher training. 

With the approval of the National lnstitute of 
Education Council and the Ministry of Education, 
the Saturday Morning ART (S.M.ART) Programme 
was set up. The programme involved ourselves, 

our Diploma in Education, Art Specialist 
students, and twenty four primary school 
children. Four nearby primary schools were 
approached, and they agreed to participate by 
selecting six children (three boys and three girls 
at Primary 5 Level. This level was selected as it 
would not encroach on the important end-of- 
primary examinations at Primary 6, but would 
address the needs of children at the upper end 
of the primary school. Since our students when 
qualified would be appointed to either a primary 
or secondary school, this pre-adolescent stage 
of artistic development would also be most 
relevant for their understanding. 

The programme was designed to diagnose 
children's individual interests and aptitude levels 
in  a range of practical and theoretical areas 
within the context of a structured course, and to 
offer some individualized work in one particular 
area. Passow (1981) has suggested that the 
identification of areas of talent should occur 
within a programme which enable the traits of 
talent to manifest themselves: 



"....standardized tests in language andcognition 
do not help identify a poet in the elementary 
school. Rather a programme o f  instruction and 
practice in creative poet ic expression in 
different structural forms enables children with 
creative talent to reveal themselves." (Passow, 
1981, p 122) 

This i s  what the S.M.ART programme 
attempted to do. The programme had two 
phases: the first concentrated on a grounding of 
some aspects of two-dimensional art work with 
extensive monitoring and diagnostic devices, 
and which culminated in a group exercise; and 
the second on some aspects of three-dimensional 
art work culminating in individually negotiated 
and structured projects. 

The research stance adopted was the case 
study, multi-method approach, which utilized 
the strategies of expert and group critical 
appraisal, self assessment, interviews and 
standardized testing. The students were required 
to work with the children, and to study their 
progress as part of the formal coursework of art 
education studies at the National Institute of 
Education. They were responsible for devising 
the f ina l  ind iv idual ized work-uni ts in  
consultat ion w i t h  the ch i ldren and the 
participating art education staff. 

-the S.M.ART Programme i s  based on the 
belief that children with initial interest and 
motivat ion can excel to  a high level o f  
achievement in art i f  the appropriate stimulus, 
support and facilities are available. It i s  also 
based on current research in art education 
relating to personal and creative development 
suggesting that growth in  creative and expressive 
skills is enhanced through access to knowledge, 
skill development and experience. 

The framework of the Discipline-Based Art 
Education curriculum (Getty Foundation, 1988) 
incorporating studies in practice, criticism, 
aesthetics and art history was also used as a 
theoretical base. -the S.M.ART programme i s  
designed to include substantial monitoring and 
evaluation procedures to identify different levels 
of ability so that subsequent session planning 
could be done with a view to extending each of 
the children from the basis of their individual 
level of artistic development. 

It i s  intended that all the children wi l l  benefit 
from the programme, irrespective of their stage 
of artistic development, because of the planned 
focus on their individual strengths and needs, 
the support of the monitoring students, and the 
benefit of working within a small group of 
interested peers. Since the programme i s  related 
to the aims and content of the Singaporean Art 
Education Syllabus, it is expected that the 
S.M.ART Programme w i l l  contribute to our 
students' development within their own schools' 
art education programme. 

Although it has been commented by Clark 
and Zimmerman (1 984) that existing theoretical 
models associated with gifted programmes do 
not address the needs of art teachers or artistically 
talented students, the rationale for this 
programme can be related to some aspects of 
these models. Renzulli's Enrichment Triad Model 
(1977) has features wh ich  relate to  the 
construction of the S.M.ART programme. 

General exploratory activities (as in Type 1 
enrichment) are very much a part of the initial 
exercises in observation work, of exploring the 
potential of line, tone, texture and structure using 
drawing, printing and computer graphics 
processes to generate artwork. Reflective and 
critical dimensions are introduced through 
discussions and questionnaires administered and 
recorded by the students as in Renzulli's Type 2 
enrichment. The investigation of real society- 
based problems (Type 3) i s  echoed in the major 
projects which are group works designed as art 
pieces for each of the four participating schools. 
The children were engaged i n  contributing 
actively to  the decision-making processes 
regarding use of content, form and composition, 
and finally presented the results of their effortto 
their own principals. 

The increasing levels of sophistication in the 
use of skills and development of content was 
built into the S.M.ART Programme, as children 
graduated from a more instructional-based 
response to one which clearly distinguished their 
contributions to the decision-making processes 
and which culminated wi th  a negotiated, 
individualized work-unit. This relates to the 
Purdue Model's emphasis on basic skills building 
to productive thinking and project planning 



SINGAPORE JOURNAL OF EDUCATION 

(Feldhusen and Kollof, 1978). A relevant model 
i s  contained in Feldman's (1983) theories of 
cognitive development, in which students are 
seen to be part of a continuum moving through 
five regions cumulatively: the universal, cultural, 
discipline-based, idiosyncratic and unique. Of 
relevance too, is the work of Brent Wilson (1 985) 
when he advocates the structuring and 
instructional aspects of art education: 

"The Romantic dream ofartistic individuality 
can only be realized by following a conventional 
path for at least long enough to realize that the 
route seems to end short of the unique places 
we have learned to imagine in the course of 
taking our conventional developmental steps. 
There is no magic way to circumvent the route 
from universal to unique (Feldman 7980) as the 
Romantics have so long wished to do". (Wilson, 
B, 1985, p 103) 

In the limited time available for this 
programme (two eight week sessions of two 
hours duration) we expected children to move 
forward with the benefit of designed instruction 
and dialogue, particularly in the discipline-based 
phase. As Feldman (1 983) stated: "Children do 
not progress along the continuum without 
directive and intentional instruction." 

The strategies advocated by Clark and 
Zimmerman (1984) to help children advance 
along their theoretical continuum (naive to so- 
phisticated) was also a useful underpinning to 
the programme as it emphasizes the need for a 
structured curriculum encompassing under- 
standing, knowledge and skills. 

Identification Procedures 

It was decided that this programme should not, 
at the outset, try to pre-select children on the 
basis of their assumed talent in art practices. 
-the children we involved were from several 
schools and had been exposed to a range of art 
experiences. Relying on art-centred tests, 
although suggested in the literature as a 
legitimate means of identification, assumes a 
common background in the field being tested. 
Our knowledge of the range of art teaching 
which the children would have experienced 

suggests that such an assumption would be 
invalid and that conclusions drawn from the 
tests would be unreliable. We would be, in 
effect, testing the results of previous teaching 
rather than the children's ability. 

Furthermore, there i s  little evidence to confirm 
that such pre-selection would enlist the 
potentially artistically talented. For example, 
Clark and Zimmerman (1984) suggest that 
currently available standardized tests fail to serve 
the needs of identification and selection. They 
also noted that there i s  no agreement on, or 
validated criteria, instruments or procedures that 
can be used in visual arts programmes for 
identification of artistically talented children. 

As we had no external constraints on the 
selection procedures, we decided to adopt a 
policy of selection based on self-nomination, 
and to use various diagnostic procedures within 
the programme as a means of identifying the 
various ability levels. Clark and Zimmerman 
(1984) and lnglehart (1960) suggest that 
children's own desire and interest i s  probably 
the most salient indicator for the identification 
of the artistically talented. Using the self-selection 
procedure, we hoped to avoid a pre-selection 
by the art teacher as the first action, but to give 
schools the opportunity of determining the final 
school cohort. Studies (for example, Khatena, 
1982) have demonstrated that an open invitation 
for teachers to nominate 'gifted' children has 
yielded very poor results. Our main 
'identification' would therefore occur within the 
programme itself. 

In our role as art educators, we believed that 
rather than attempt to train the schools' art teachers 
to carry out reliable pre-programme assessment 
on our behalf, we would use the S.M.ART 
Programme itself to develop diagnostic and 
evaluation skills in our group oftwelve specialist 
art education students. Each student was paired 
with two children (one boy and one girl) from 
the same school. Their task was to work closely 
with their charges, to observe their actions, to 
administer the questionnaires, to interview them 
and to evaluate the products of the programme 
and the quality of the programme itself on a 
week-by-week basis, using criteria previously 
discussed and agreed upon by the students. 



To carry this out effectively, the students met 
every Saturday morning at 8.30 am for a pre- 
session briefing, and remained behind after the 
children left for a post-session discussion. Their 
end-of-course task will be to present a detailed 
case study report on the two children, fully 
documented w i th  evidence from the 
triangulation of data. 

Their on-going task at the weekly briefing 
was to contribute to the group discussion on the 
planned activities and to articulate the particular 
needs and capacities of their two children. The 
students were also responsible for devising the 
final individualized unit of work in consultation 
with their children, and with the lecturers. 

These are supported by two inter-related art 
education procedures: 
(i) making artworks (practicad 

- finding out about methods and techniques 
- understanding qualities of materials 

(ii) knowing about art 
- finding out about related artworks and 

their contexts (historican 
- appreciating the qualities of some art 

concepts (aesthetic) 
- developing critical and evaluative skills 

(critican 
A theme of 'People in Nature' was the focus for 
Phase 1. 
Phase 1 of the programme had the following 
sequence: 

Programme Content 

What makes the S.M.ART Programme a 
differentiated programme for Singaporean 
children? The art curriculum in schools is based 
on a national syllabus which emphasizes 
materials-based activities with some stated 
emphasis on appreciation. In practice, the syllabi 
adopted by the largely untrained generalist 
teachers is to carry out the myriad projects 
presented in  the Curriculum Development 
Resource books in a lock-step manner, with 
little planned, skills development. Most schools 
offer no common core of art materials, have few 
visual resources, and offer art lessons in 
generalist classrooms to around forty-four 
children in one hour sessions. 

In the S.M.ART Programme, the children had 
immediate access to a trained tutor, had two 
specialist lecturers co-ordinating courses tailored 
to their needs, and had all the required equipment 
at their disposal. The sessions were planned to 
be cumulative, and they provided opportunities 
for individual extension and personal 
development in the latter part of the programme. 

Six main art processes were covered: drawing 
and painting (including observation and 
imaginative activities); pattern and printmaking 
(including shape manipulation and printing 
processes) computer graphics (exploring image- 
making and manipulating with pixels) card 
construction, clay modelling and mask-making. 

Concepts 

line & form 

texture 
pattern 

pixels 

patterdshape 
composition 

Unit 

1 

2 

3 
4 

5 

6 

charcoal 

lightlink 

pencil 
mixed 
media 1 

Content 

Observation 
drawing skills 
Expressive 
drawing skills 
Printing skills 
Computer graphics 
skills 
Field-trip - 
Botanic Gardens 
Joint mural project 

The culmination of the first phase of the 
programme was a joint exercise which combined 
the children's completed works to form one 
large mural. The theme combined an 
investigation of themselves and the people 
around them with their surroundings (which in 
this instance was the Singapore Botanical 
Gardens) and integrated the work covered in 
the four specialized fields. 

Phase 2, centred on the theme of 'People 
and Cultures' and followed this structure: 

uni t  content l Concepts Media I 

2 

3 

, zo l 
l Mask consttuction 

Mask elaboration 
Head modelling 

colour paint 

4 Extension modelling decoration papier 
mache 

5 Final unit - devised in consultation with the h children 
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-the second phase introduced the children 
to three-dimensional work in the form of 
ceramics activity and they ultimately engaged 
in an area of their choice in which they had 
shown particular skill or interest in developing 
further. Their work was finally exhibited at the 
National Institute of Education's ARTSFEST in 
November 1991, so that parents, principals and 
peers could observe the results of the S.M.ART 
children's efforts. 

Analysis of the Data 

At this stage in the work, the data has yet to be 
analysed in detail as we are still collecting 
information. For example, we are currently 
engaged in an evaluation of the S.M.ART 
programme with our students, having obtained 
feedback from the children and the schools. 
However, we are in a position to indicate the 
framework within which we will be considering 
our data. This framework encompasses three 
areas, namely: 

The socio-anthropological research 
approach in art education; 
Issues for art educators in the multi-cultural 
classroom; and 
Pedagogical issues. 

l7ae SocieAn th ropological Research 
Approach in Art Education 

In the field of art education, there i s  much 
discussion about the most appropriate research 
approach to use in  the multi-cultural art 
classroom (Wasson, Stuhr and Petrovich- 
Mwaniki, 1990; Mason, 1988; Eisner, 1979; 
Anderson, 1979). This aspect of our analysis 
investigates the suitability or otherwise of our 
research strategy which significantly affected 
the nature and style of the S.M.ART project. 

Data from the programme are being derived 
from a variety of sources and collected using a 
diversity of techniques which were considered 
appropriate to the nature of the work. We are 
engaged in an on-going -investigation into the 
issues raised in teaching art in a multi-cultural 

context and our approach is socio-anthropological 
in orientation. Using qualitative and quantitative 
techniques, students, lecturers and children were 
involved in observation techniques, interviews, 
questionnaires, accounts and the compilation 
of visually recorded information. From this 
material, case studies are being generated which 
will contextualize our work. 

Case study research inevitably emphasizes 
collaboration and participation of those being 
'researched' in a relationship of genuine 
partnership. The partnership in  this instance 
involves trainee art teachers, lecturing staff and 
.children. Collaborative research of this type is a 
relationship as well as a technique and as such, 
has implications for the role of the investigators. 
In this respect, our research strategy has much 
in common with the socio-anthropological 
orientation advocated by those writers who focus 
upon art education practices considered 
appropriate in  the multi-cultural context 
(Wasson, Stuhr and Petrovich-Mwaniki,l990; 
Mason, 1988). 

This socio-anthropological perspective i s  a 
feature not only of the research approach but 
also of the learning milieu and strategies we 
have intentionally developed for the Saturday 
Morning Art Programme. As sociology and 
anthropology focus on the study of cultures and 
societies this wi l l  have the advantage of 
contextualizing artworks for us as art educators. 

Questions we will address in the final discus- 
sion and reporting of the work will relate to the 
success of the approach from the perspectives of 
our students and ourselves, the training and 
background required by our students in order to 
utilize certain research techniques, and to how 
the students develop as professionals from being 
involved in a research project of this nature. 

Issues for Art Educators in the Multi-Cultural 
Classroom 

There are numerous ways in which art educators 
should and could introduce the art of non- 
Western cultures into art programmes. Within 
the Saturday Morning Art Programme we 
diversified the nature of existing school courses 
and inserted ethnic materials into our sessions. 



However, simply incorporating materials i s  
insufficient as it decontextualizes the artwork and 
denudes i t  of ethnic and cultural value. Materials 
need to be developed which specifically address 
the issues of teaching art in a multi-cultural 
situation; this will form the next developmental 
phase of our work. The introduction of ethnic 
materials was accompanied by discussions on 
the significance and socio-cultural context of the 
diverse artworks presented. 

Conceptual and extension strategies (Daniel 
and Daniel, 1979) were explicit features of the 
clay modelling session. Information was 
presented both in the initial discussion phase 
and during the practical activity as to the 
common purposes and functions of masks across 
cultures. Factors such as symbolism, ritual, the 
spiritual world and art as communication were 
central to the discussion on the universal socio- 
cultural aspects of masks. 

This aspect of the teaching focussed on the: 
"...ways in which art and design is understood 
as humanistic enterprise, can be said to constitute 
a form of values education and can contribute 
to personal and social development with 
particular reference to.. . . the cultural domain" 
(Mason, 1988 p 97). 

Consequently, although some of the masks 
reflected the diverse Singaporean cultural 
context, there was also a range of authentic 
masks and images which reflected the purposes 
and value of masks from an international perspective. 
There i s  a need to balance the children's 
understanding of the significance of masks within 
their own multi-cultural environment with a world 
view of this particular artwork: "Art education 
should not deny students their aesthetic heritage, 
nor limit them to the choices which come only 
from the cultural background of their birth" 
(Congdon, 1986, p 147). 

The S.M.ART Programme created legitimate 
opportunities for students to become aware of 
and to appreciate the aesthetic knowledge of 
various socio-cultural groups other than that of 
the dominant ideology, and developed a more 
inclusive basis for evaluating and comprehending 
cross-cultural aesthetic processes and production. 

Pedagogical Issues 

Within the Saturday Morning Art programme as 
a whole, pedagogical issues emerged which are 
of significance for us as art educators. This more 
holistic review summarizes the views and data 
collected from the observations, accounts and 
other research strategies and incorporates 
evidence from the children. 

A pedagogy developed which was culturally 
responsive and reflective not only in content 
but in the teaching and learning strategies 
employed. A repertoire of teaching strategies 
which were appropriate to the needs of the 
children in a multi-cultural art classroom were 
consequently developed by us and our students. 

Our approach was both structured and 
flexible in terms of developing art understanding, 
skills and background for the children. In this, 
the programme reflected the Discipline Based 
Art Education approach in terms of a framework 
which incorporated studio practice, aesthetics, 
art history and criticism. 

From being lecturer and student-planned 
initially, the programme gradually moved to a 
more child-directed approach so that by the 
final unit of Phase 2, the children were selecting 
areas to work on and to extend. The shift in 
emphasis from teacher to child was also 
apparent in the grouping arrangements of 
the sessions. The intention was for children to 
move from initial individually based work 
to group activity and then to groupings based 
on the children's choice. 

Learning strategies of this nature gave children 
more responsibility for their learning and 
encouraged them to pursue areas of art practice 
which were of personal value and significance. 
This significance may have been derived from 
any one of a range of socio-cultural contexts in 
which students operate, both within and 
between. This is a complex issue and these various 
socio-cultural contexts apply in any group learning 
situation but are particularly evident in the multi- 
cultural classroom. The contexts themselves may 
or may not be in conflict for our Singaporean 
children. They include : 



Peer group and i ts  resulting popular culture 
Ethnic group(s) 
Dominant group ideology 
Euro-American influences 
The final units of the S.M.ART programme 

provided the children with the opportunity to 
pursue an aspect of art practice which was self- 
initiated and directed. This work reflected a 
variety of socio-cultural contexts, including peer 
group/popular culture influences which are 
seldom encouraged in art classrooms. 

Extending the S.M.ART work from institution 
to community was considered important so that 
art activities are perceived as part of the wider 
social context rather than an academic exercise 
with little relevance or meaning beyond the 
classroom. This community perspective was 
promoted in a several ways. Various activities 
and projects were centred in outdoor work and 
focused upon the need to enable children to 
develop visual awareness of their environment 
and its potential for stimulating art activities. A 
major project of the SMART programme was a 
structured visit to the local Botanical Gardens 
which resulted in group mural panels which 
now hang in the children's schools. Additionally, 
as a culmination of the Programme, a selection 
of the children's work (where every child was 
represented) was displayed at an ARTSFEST 
organized by the National Institute of Education 
in November 1991. 

For us as art education lecturers, we 
developed a more focused understanding of 
some of the issues inherent in teaching art in a 
multi-cultural setting. Our students reported that 
they learnt from us as role models in terms of 
structuring and organizing lessons, planning and 
delineating learning purposes and in evaluating 
artworks. In return, the S.M.ART programme 
gave us a controlled environment for monitoring 
our students' practice, understanding and skills 

over a period of time. In contrast to teaching 
practice, where we as lecturers can exercise 
very little direction on the internal arrangements 
and practices of schools, this programme 
provided us with many advantages. It became 
possible to emphasize crucial pedagogical and 
socio-cultural issues within the context of a 
practical example. These issues emerged and 
were examined during the feedback time which 
followed each S.M.ART session. 

Conclusion 

For the children, the Saturday Morning Art 
programme enabled them to develop their skills 
and understanding within a framework of 
essentialist and instrumentalist aims from which 
the project was developed. 

The S.M.ART Programme at the National 
Institute of Education was designed to provide a 
closely monitored, planned series ~f cumulative 
experiences for primary children which 
addressed the issue of teaching art in a multi- 
cultural context. From the children's perspective, 
such an experience was unavailable through 
the normal schooling system. 

The focus on assessment, developing artistic 
talent within a context (Passow, 1981 1 feedback, 
and the strategy of moving from a basic 
instructional model to an active participatory 
model wi l l  help to ensure that the initial 
motivation and interest, which prompted the 
childrens' choice, i s  capitalized on and extended 
through individualized planning and 
programming. Although the programme i s  
modest in scale, the results when fully analysed 
may provide some illuminating insights into the 
kinds of culturally reflective pedagogy which 
appears to be effective and appropriate in an art 
programme within a multi-cultural context. 
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Feeding NIE : A Funnelling Effect In Recruitment 

Leslie Sharpe and S. Gopinathan 

people" into teaching 6 sufficient numbers i s  
clearly crucial to the issue of teacher quality. 
This i s  never easy, however, particularly so when 
educational systems are being expanded in a 
tight labour market. 

Analysing the question of how to improve 
teacher quality in the United States, Kennedy 
(Kennedy, M.M., 1991 ) argues that solutions 
must first begin with attempts to improve 
recruitment. She argues that there are two main 
problems. First, the need to ensure that recruits 
are representative of the population of students 
being taught, and second, to ensure that entrants 
are of the right intellectual and moral calibre. 
Finally, having got the "right people through the 
door", attention can be paid to the problem of 
improving classroom practice. For Kennedy, 
representativeness i s  important because teachers 
do not only teach content - they "personify" it. 
Children need to see in their teachers diverse 
examples of the educated person, such as 
scientists, writers or mathematicians,~"including 
at least one who looks like they look". 

This paper takes up the issue of 
representativeness and applies i t  to the 
Singaporean context by analysing the schooling 
histories of students admitted to the National 
Institute of Education for the Post Graduate 
Diploma in Education (Primary and Secondary) 
Programme during July 1991. Our concern, 
however, i s  not with the issue of the social 

origins of student teachers per se and its likely 
impact on the teaching profession. Rather it is  
with the issue of the representativeness of schools 
attended by the students. Analysis of data shows 
that though students originated from a broad 
spectrum of Singapore primary schools, at 
secondary level they were concentrated in a 
relatively few schools, before being further 
concentrated in selected junior colleges. We 
term this pattern of recruitment "funnelling" 
and describe the major feeder schools and ]CS 
as being "teacher friendly". 

Feeder Primary Schools 

The majority of the NIE students in  the sample 
(90 %) entered their primary schools during the 
period 1971 - 1976. In 1971 there were a total 
of 198 government, and 21 5 government-aided 
(including full) schools, giving a total of 413 
schools taking primary age children. NIE students 
attended 158 (38%) of these schools. (1 ) 

Students were well spread out amongst the 
158 schools, with most schools supplying 1, 2 
or 3 students. Only 4 schools supplied 8 or 
more students, as Table 1 shows. 

Table l : Main Feeder Primary Schools 

School N % 
Tanglin Primary 16 5 
Pei Chun Public 11 3 
Faidield Methodist Primary 8 2 
Balestier Primary 8 2 
Remaining 154 schools 31 0 88 

Total 353 100 



Feeder Secondary Schools 

Most of the sample entered their secondary 
schools during the period 1977 - 1982. In 1978 
there were a total of 77 government, and 46 
government-aided (including full) schools taking 
secondary age students. NIE drew its current intake 
of PGDE students from 84 (6896) of these schools. 

Though students attended a greater propoflion 
of secondary schools, there i s  a notable 
difference in the spread of students amongst 
them when compared with primary schools. 
Rather than being spread equally between the 
schools, as many as 70% of the students attended 
only 20 of the 84 schools. In other words, 20 
out of a total of 123 secondary schools account 

for 70 % of the intake. Further analysis shows 
that 10 of these schools account for 50 %, and 
that a handful by themselves make up almost a 
third of the intake (see Table 2). 

We have coined the term "teacher friendly" 
to describe these 10 schools which supplied 
around half of the 1991 PGDE intake. 

Feeder Junior Colleges 

Pre-U education began for most of the sample 
between 1981 - 1986. 88 % attended Junior 
College and 12% Pre-U Centres. 8 Junior 
Colleges had already been opened by 1981, 
and all but Serangoon JC by 1986. Table 3 
provides details of Junior Colleges attended. 

Table 2: NIE PGDE lntake 1991 - Feeder Secondary Schools 

Name of School No of Students Supplied Running Total % Intake to NIE 

1 Crescent Girls 
2 Raffles' Girls 
3 Cedar Girls 
4 Tanjong Katong Girls 
5 Singapore Chinese Girls 
6 Nanyang Girls' High 
7 Dunrnan High 
8 St. Nicholas Girls' 
9 = St. Joseph's Convent 
9 = Chung Cheng High (Main) 

Total intake = 353 

= equal placing 

Table 3: Feeder Junior Colleges 

Name of JC No of Students Supplied Running Total O/O Intake to NIE 

1 Ternasek 42 42 12 
2 = Raffles 3 8 80 23 
2 = National 3 8 118 3 4 
4 = Hwa Chong 32 150 43 
4 = St. Andrew's 3 2 1 82 52 
6 Nanyang 28 21 0 60 
7 Victoria 22 232 66 
8 = Catholic 20 252 72 
8 = Anderson 20 2 72 78 
l 0 ACJC 19 291 84 
l l Jurong 14 3 05 8 7 
12 = Serangoon 2 307 87.5 
12 = Yishun 2 3 09 88 
14 Tarnpines 0 3 09 0 
15 Pre-U Centres 44 353 12 

Total 1 00 353 1 00 

= equal placing 



The table shows that 7 JCs produced 66 % of 
the sample of NIE students. (2) The 12% of 
students attending Pre-U Centres were, for the 
most part, evenly distributed amongst secondary 
schools offering 'A' level courses, though two 
schools supplied more than the others. 

Putting together the schools, junior colleges 
and Pre-U Centres, it i s  possible to draw up a 
pattern of typical routes into NIE. Table 4 shows 
the JCIPre-U Destinations of students from the 
10 teacher friendly schools. 

Of the 173 students originating in the top ten 
teacher friendly schools, 131 (76%) attended 7 
]CS. As might be expected, hidden in these statistics 
are "typical routes" from secondary school to JCs. 
Though each secondary school drew its pupils 
from a wide number of primary schools, output 
typically moved to a small number of ]CS, often 
with around 50% or more pupils moving on to 
just one or two ]CS. 

Table 5 shows the most preferred route to JCs 
for each of the top ten teacher friendly schools. 

Table 4: ]C destinations of students from the 10 Teacher-Friendly Schools 

Junior College Number of Students from the 10 Schools 

1 Raffles 
2 National 
3 Temasek 
4 Hwa Chong 
5 = Nanyang 
5 = St. Andrews 
7 Victoria 
8 Anderson 
9 Jurong 
10 = Anglo Chinese 
10 = Catholic 
12 Serangoon 
13 Yishun 
14 Tampines 
15 Pre-U Centres 

Total 
= equal placing 

Table 5: Route from School to Junior College 

Name of School Most Common JC Destination N 96 From School 

Crescent Girls 

Raffles Girls 

Cedar Girls 

Tanjong Katong Girls 

Singapore Chinese Girls 

Nanyang Girls 

Dunman High 

St. Nicholas Girls 

St. Joseph's 

Chung Cheng (Main) 

St. Andrews 
National 
Raffles 
National 
Nanyang 
National 
Temasek 
Victoria 
Raffles 
Hwa Chong 
Hwa Chong 
National 
Temasek 
Hwa Chong 
National 
Temasek 
Anderson 
Hwa Chong 
Temasek 
Hwa Chong 



School Origins of Male Students 

Unlike their female counterparts, males (who 
are outnumbered by over 4 to 1) are less 
concentrated in particular secondary schools 
and Junior Colleges. Taking secondary schooling 
first, they attended a total of 35 schools, and only 
two schools supplied a disproportiate number. At 
the JC level, however, there i s  a greater 
concentration, with three college (Temasek, Hwa 
Chong and St. Andrew's) supplying almost half of 
the males in the sample to NIE. 

Discussion 

The data presented show evidence of a 
funnelling effect in teacher recruitment, as well 
as the existence of a small number of teacher 
friendly schools. Evidence of a funnelling effect 
i s  quite clear. Whereas, at the primary level, 
students in the sample were spread thinly over 
a large number of schools, at the secondary 
level they were concentrated into a relatively 
small proportion of available secondary schools. 
In fact 20 schools supplied 70%, 10 schools 
50%, and just 6 schools 36% of the sample of 
NIE students being studied. This funneling effect 
was continued at the /C level where over two 
thirds of the intake was supplied by half of the 
]CS. Both at the secondary and junior college 
level, there appear to be some institutions that 
are more teacher friendly, in the sense of 
supplying large numbers of new entrants into 
the profession. As a corollary, there appear also 
to be large numbers of institutions that either 
supplied one or two, or no students at all. Further, 
clear links appear to exist between teacher 
friendly schools and junior colleges. 

Explanations for these findings are tentative 
at this stage. It i s  clear that gender has a role to 
play, as might geography. Because females 
outnumber males by such a large margin, it i s  
not surprising that girls' schools supply a large 

proportion of the NIE intake. 'These schools tend 
to be located in densely populated parts of the 
island and are more easily accessed than schools, 
say, in Jurong or Changi. But that can be only part 
of the explanation. There are many other schools 
in the same geographical areas that are equally 
accessible and admit female students but which 
did not supply anything near the number of 
students that the ten teacher friendly schools supplied. 

Again, though geography appears to have 
been a factor in choice of junior college, it i s  
clearly not the only factor involved. Many 
students appear to travel quite long distances to 
reach the junior college of their choice. Ethnic 
and religious affiliations seem to play a 
significant part, as does the pairing that has 
taken place over the years between some 
government schools and junior colleges. Parental 
choice may be an important influence as well 
in the choice of secondary school, as well as 
differences in academic attainment at PSLE. 
Thereafter, it seems likely that school climate, 
and pupil subcultures are involved too. The 
possibility that attitudes towards teaching as a 
profession vary from school to school and are 
variously supported or discouraged by teachers 
and pupils is clearly an important one to study. 

Apart from the reasons noted above, the 
obvious question that might be raised at this 
stage is a bout the representativness of the student 
intake, especially about the desirability of 
recruitment into teaching from a fairly narrow 
representation of Singapore schools. (3) Because 
the concept of the neighbourhood high school 
i s  not fully practised, very good PSLE students 
typically go on to 'good' secondary schools 
which send large proportions of their intake to 
University. Being good students they have little 
knowledge and experience of weaker pupils 
who make up the majority of students that they 
will teach on graduation from NIE. The issue i s  
sufficiently important in our view to warrant 
further research with a more representative NIE 
population as the findings would have 
implications for recruitment policy. 

NOTES 
1 Many of these schools were small government-aided schools which have since closed. 
2 When interpreting these figures, the different points at which the JCs came 'on line' needs to be borne in mind. 
3 These findings relate to one intake of the PCDE programme. Whether they hold for previous cohorts and other 

programmes needs to be studied. 
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Goal Orientation and its Impact on Student Affect= 
Some Fmdings from a Singapore Sample 

Katherine Yip 

Abstract 

The effect o f  goal structure on motivation and achievement has been well documented in studies 
conducted amongst children in the west. The present study provides findings from older students ' 
aged (12 to  19) belonging to  a multi-cultural Asian society. Students (N=1573) responded to  a 
questionnaire designed t o  identify and evaluate psychological states; results showed that students in 
this sample expressed affect similar to  that experienced by western counterparts given the same 
reward structure. In the context o f  this study it is largely competitive; hardly a classroom in Singapore 
is structured along the lines of a noncompetitive, individualistic model. 

Descriptors: Reward structure, achievement motivation, competitive reward structure and affect, 
affect, performance, learning goals. 

societies have repeatedly shown significant 
differences i n  terms of performance, 
achievement attributions and affect of children 
depending on what the goal structure of the 
classroom was (Ames, et al, 1977, Ames & Ames, 
1984; Dweck, 1986; Dweck & Leggett, 1988). 
Three kinds of goal structure were investigated: 
competitive (where phpils work against each 
other to reach a goal); cooperative (where pupils 
work as a team toward a common goal); 
individual (where pupils work toward a goal set 
in  relation to an absolute standard). 

Among other f indings concern ing a 
competitive system of reward and motivation, 
the following were found to be generally true: 

(a) children focused on their ability to win, 

(b) children's evaluation of personal ability 
fluctuated according to the outcome of test results, 

(C) children's feelings and levels of self-esteem 
were affected as a result of the above two factors. 

It was also established that these children 
seldom analysed mistakes i n  past performance 
to learn from previous experiences. Children 
working under a competitive reward structure 
feel that the "bottom line is whether one is a 
winner or loser" (Ames & Ames, 1984). Even 
when ability was not in  question and success 
had been previously experienced, these children 
evaluated their personal ability on the basis of 
the current outcome, to the exclusion of other 
possible salient factors, such as effort, task 
difficulty and luck. Ability was rated as high i f  
they won and low i f  they lost. Conjunctively, 
levels of self-esteem also fluctuated depending 
on the nature of the outcome; little personal 
satisfaction was experienced by losers and 
reward and satisfaction came only with winning 
(Ames, et al, 1977). 



SINGAPORE JOURNAL OF EDUCATION 

In contrast, under the individualistic (non- 
competitive) goal structure where "the criteria 
for success are defined in  relation to some 
absolute standard" (Ames & Ames, 19841, 
children tended to focus on effort and on trying 
to do their best, because they believed that 
trying itself was valued; reward and personal 
satisfaction were linked with effort, self- 
improvement and progress. 

In the cooperative structure where the 
emphasis is on shared effort and on doing one's 
part, groups that have successful outcomes 
alleviated the negative self-evaluation of poor 
performers, but group failure diminished the 
positive self-evaluation of high-performers! Dweck 
(1 986) had also observed similar phenomena. 

Children in that study came under two classes 
of achievement motivation: 

(a) learning goals in which individuals sought 
to increase their competence, to understand or 
master some thin^ new. These children were 
similar in  their-orientation to those in  the 
individualistic condition described by Ames & 
Ames, 1984. 

(b) performance goals in which individuals 
gained favourable judgements of their 
competence or avoided negative judgements of 
their competence. The orientation of these 
chi ldren correspond to the ones i n  the 
competitive condition described by Ames & 
 me's, 1984. Children who w e r i  oriented 
towards learning exhibited adapiive behaviours 
"characterised by challenge seeking and high, 
effective persistence in the face of obstacles" 
(Dweck, 1986). These chi ldren chose 
challenging tasks regardless of whether they 
believed themselves to possess high or low 
ability; they were more willing to take risks, and 
they thought more about the value of the skill to 
be developed or their interest in  the task to be 
undertaken. Obstacles were seen'as a cue to 
increase their effort or to analyse and vary their 
strategies. Citing Leggett (1 9861, Dweck went 
on to point out that children who were oriented 
towards performance, in  contrast, avoided 
challenges, and high effort was at times, 
negatively related to satisfaction. This latter group 
of children seemed to be averse to putting in 
effort in the face of uncertainty, and their worry 

about goal attainment may overwhelm their 
intrinsic interest (Ames et al, 1977; M. Bandura 
& Dweck, 1985; Elliot & Dweck, 1985). 

This report deals wi th a study of the 
Singaporean students who, though in the Asian 
context, are also operating under a competitive 
goal structure. Looking at the data from the 
Singapore sample (N = 15731, there is reason to 
believe that a phenomenon similar to that which 
the other researchers have observed is happening 
among students here. Whereas research in the 
West has largely focused on younger pupils, the 
research conducted in 'Singapore focused on 
the age group of 12-1 9 years, and on students 
from four ethnic groups - Chinese, Malays, 
Indians and Eurasians. However, as there were 
too few Eurasian students the present discussion 
does not include this ethnic group. 

Method 

Table 1 shows the distribution of the sample. It 
would be appropriate at this point to explain 
that students of superior and average ability are 
channelled to the Special and Express streams 
respectively where they fol low a 4-year 
curriculum (Secondary 1 to Secondary 41, at the 
end of which they sit for a national examination 
that marks the completion of secondary schooling. 

Table 1: Distribution of sample by Grade Level 
and Stream 

Grade Level Grade Level 
& Aee Eauivalent Stream N Total 

Secondary 1 Special 60 429 
12-1 3 years Express 187 

Normal 182 
Secondary 2 Special 46 435 
13-14 years Express 205 

Normal 186 
Secondary 3 Special 33 358 
14-1 5 years Express 182 

Normal 143 
Secondary 4 Special 46 349 
15-1 7 years Express 178 

Normal 125 
Secondary 5 Normal 134 134 
17-1 9 years 





Affect and Behaviour Associated with 
Competitive Goal Structure 

As reported by Ames & Ames (1 984) students in 
the competitive reward (goal) structure place 
great emphasis and importance on winning, that 
is, on doing very well. Looking at the data from 
the Singapore sample as a whole (where students 
are operating under the competitive goal 
structure), the picture that emerges i s  that 
regardless of ability, students are frequently 
concerned about how they will do in tests and 
are upset if they do not do well. This is apparent 
when one examines student responses to 
statements 4 and 5 in Table 2. The rating of 
responses to statement 5 i s  one of the highest in 
the cluster of statements. Similarly, there is a 
high response rate to statement 7. Like their 
Western counterparts, students in the Singapore 
sample also do not like making mistakes. This 
appears to be a feature of students working 
within a competitive reward structure. It i s  
significant that good feelings associated with 
high marks are rather short-lived even for high- 
ability students. Maintaining a high level of 
performance therefore seems to be a tenuous 
affair and the emotional pay-offs in terms of 
satisfaction do not seem to be commensurate 
with the tremendous effort that i s  required in 
order to sustain it. 

We have already seen that the affect and 
behaviour associated with the competitive goal 
structure can be observed among students across 
all ability groups. The next question to be 
addressed is: are these effects experienced to the 
same degree across all age and ethnic groups? 

From the data in Table 3, we can observe 
that much higher percentages were recorded 
for the younger students (ie Sec 1 to Sec 3 
students), with the exception of cesponses to 
statements 1 and 6. The reactions to these 
statements suggest that students of all age-groups 
feel that their day is ruined when they do poorly 
in classtand the good feelings that accompany 
high marks are short-lived. Lower scores were 
observed for older students with reference to 
the other statements. One possible explanation 
i s  that these students have had three years to 
adjust to the demands of an expanded secondary 

curriculum; this i s  supported by the evidence 
that the highest percentages were recorded for 
the Sec 1 students, students who had just 
embarked on the secondary curriculum and are 
still adjusting to its new demands. As such, these 
younger students are in a more vulnerable position. 

From a standpoint of ethnicity, the pattern of 
the students' responses was a mosaic; clear 
trends emerged only in responses to statements 
5 and 6. High percentages were recorded for 
statement 5, indicating that students, irrespective 
oftheir ethnicity, think a lot about the importance 
of doing well in tests. All students in Singapore 
are only too aware of the importance of grades 
in school! The students from all ethnic groups 
also noted that good feelings associated with 
high marks do not last long. 

Responses to the other statements reflect 
possible ethnic differences. Indian students 
registered the highest response rates to 
statements1 , 2 ,  3 and 4; the highest percentages 
for the Malay students was recorded for 
statements 1 and 6. In both situations, students 
were found to ( l )  focus more on outcomes, (2) 
feel good when outcomes are good, and to feel 
low when outcomes are poor, and (3) experience 
difficulty in maintaining their level of confidence. 
In addition, a number of similarities and some 
differences were observed in the ethnic pattern 
of response to the various statements. While all 
groups attach importance to doing well in 
school, Indian students were more worried about 
their academic performance; Chinese students 
showed a strong dislike or intolerance for mistakes, 
and Malay students not only had a more tolerant 
attitude towards mistakes, but were also less easily 
upset by mistakes that they commit. 

Implications 

In 1989, pastoral care (or guidance and 
counselling as i t  i s  more commonly known in 
the North America), was formally introduced 
into the secondary school curriculum. Given 
the findings of the present study, it i s  now a 
challenge to teachers, pastoral care personnel 
and policy-makers to evolve a school system 
where every student i s  "expected" to do his best 
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in a competitive and achievement-oriented 
society, whi le ensuring that maladaptive 
behaviours, such as the ones already observed 
are not aggravated, especially among the 
younger students where the tendency i s  more 
pronounced. 

Conclusion 

Studies conducted in the United States involving 
children from lower grades comingfrom a largely 
Western society have shown that under the 
competitive goal structure, such children focus 
on performance goals (rather than on learning 
goals); and since performance i s  the main focus, 
winning becomes very important. It was also 
established that satisfaction was related to 
outcomes - children feel good or otherwise 
depending on what the outcome was. Findings 
also showed that children working within the 
competitive goal structure had difficulty 
maintaining confidence since a drop in  
performance level easily casts self-doubts on 
their own abilities. 

Findings similar to that above have been 
found in the Singapore study which was carried 
out on students from an older age group, 

belonging to a multi-cultural, Asian society 
where the emphasis i s  also placed on 
performance. Together with the Singapore 
findings, there i s  some indication that this 
phenomena i s  likely to be observed among 
students in a competitive reward structure 
irrespective of culture and ethnicity. 

Studies in the United States have also shown 
that bright students would avoid challenges and 
would prefer to opt out of pursuits that would 
cause their ability to be in question. Would the 
older Singaporean student also exhibit this 
behaviour? Earlier on it was observed that there 
was some evidence to show that what was 
happening among the younger children in the 
United States was also taking place in Singapore 
among the older students. If the same trend 
occurs i t  would be a tragedy i f  some of 
Singapore's brightest students opted out of 
challenges in school, and continue this form of 
maladaptive behaviour in subsequent years. 
Further research along the lines of a longitudinal 
study among high-ability students would be 
desirable; certainly the findings from such a 
study would prove enlightening and instructive. 
Meanwhile, some thought could be given to 
exploring ways of alleviating the negative effects 
of a competitive structure on students. 
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S~ecial Section 

Singapore: Review of Educational Events in 1991 

S. Gopinathan 

year for educational policy makers. Though the 
objectives had remained unchanged and the 
fundamental structure solid, there was need for 
fine-tuning the system. In particular, economic 
imperatives had indicated a need to reduce 
wastage and to promote a ten-year general 
education regime; pressure continued for more 
access and a diversity of routes to tertiary 
education. Problems had also continued to 
surface with the implementation of the bilingual 
policy and new initiatives were required. Finally, 
a new minister, Mr  Lee Yock Suan has taken 
over and major changes to the structure and 
curriculum have been announced as a response 
to these needs. 

Primary and Secondary Education 

One major area for which change proposals 
were made i s  primary education. In March 1991, 
the Ministry of Education released the report on 
Improving Primary School Education which 
proposed far-reaching changes to primary and 
secondary education. Among the reasons 
advanced were the following: 
(a) additional time was required for weaker 

students to master bilingualism, 
(b) high incidence of lateral transfer between 

streams made i t  necessary to postpone 
streaming by one year, and 

(C) VlTB institutes were burdened with poorly 

prepared students resulting in  a high 
incidence of drop-outs. 

The main changes proposed are as follows: 
(a) provision of a three-stage, seven-year 

primary education system which placed 
emphasis on English, the mother-tongue and 
Mathematics, viz: a one-year preparatory 
stage (pre-school), a four-year foundation 
stage (P1 - P4) and a two-year orientation 
stage (P5 - P6); 

(b) revision of the distribution of curriculum 
time from P1 to P4, setting aside 33% for 
English, 20% for Mathematics and 2046 for 
other subjects, and retaining the present 
allocation of 27% for mother-tongue and 
moral education; schools would be given 
flexibility and latitude in the allocation of 
curriculum time according to the needs and 
abilities of their pupils, especially taking into 
account the language(s1 they used at home; 

(C) delaying of formal streaming at the end of 
P3 to the end of P4 and providing three 
language learning streams at P5 and P6; 

(d) modification of the PSLE from a pass-fail 
examination to a placement examination; 

(e) expansion of the Normal course in  
Secondary school to include a Normal 
(Technical) course. This is intended to enlarge 
educational opportunities for weaker pupils, 
thus ensuring that more of them will have 
ten years of general education, and 

(f l  upgrading the VlTB to an Institute of 
Technical Education. 



The preparatory stage proposal is intended to 
assist pupils from homes where the official 
languages are not used; early exposure to school 
languages, it is believed, would assist pupils in 
making an easier transition from home to school. 
It is intended as a temporary measure, since it is 
expensive to provide the additional year, and it 
i s  to be discontinued when kindergartens are 
better able to provide for such pupils. 

The announcement of the new streaming 
policy has generated considerable discussion. 
Many Chinese educated commentators felt that 
it would further erode the status of Mandarin. 
Following the 1991 General Election the 
government reviewed its proposals and agreed 
to create a stream to allow students able and 
wishing to learn Chinese as a first language and 
English as a third language to do so and to learn 
upper primary Mathematics and Science at the 
upper primary level in the mother tongue. 

Earlier i n  the year, Dr  Tony Tan had 
announced the appointment of M r  Ong Teng 
Cheong to head a committee to look into the 
problem o f  teaching the mother-tongue, 
especially Mandarin, more effectively. The 
problem, particularly of bright students being 
unable to master Mandarin, and fears that 
standards and competence in Mandarin were 
being eroded prompted the move to identify 
better teaching methods. 

The government also announced that it 
intended to modify the criteria and admission 
procedure for Primary 1. Parents had complained 
about the cumbersome procedure and expressed 
a belief that the criteria were not equitable, 
fearing that access to good primary schools 
would be given to those with siblings studying 
or having studied in the school, and parents 
with connections to the school, as well as 
constituency leaders. 

Changes in Post-Secondary Education 

At the other end of the system, the tertiary, 
major change also occurred. The Nanyang 
Technological University (NTU) was formally 
established in 1991 with the aim of developing it 
into Singapore's second comprehensive university. 

At the same time the lnstitute of Education was 
upgraded to the National lnstitute of Education 
- it now offers degree programmes - and 
incorporated as part of NTU. It was also 
announced that in  order to maximize human 
resources in Singapore and to provide working 
adults with further education opportunities, an 
open university would be set up in 1992; this 
proposal was later 'modified to encouraging a 
private sector institution to offer distance learning 
courses. W i t h  the addi t ion o f  Temasek 
Polytechnic established i n  1990 and the 
announcement of Nanyang Polytechnic to be 
established i n  1992, opportuni t ies for 
polytechnic educat ion have improved 
considerably. The lnstitute of  Technical 
Education wi l l  complement the role of  the 
polytechnics in providing technical manpower. 
Outstanding graduates from the polytechnics 
and ITE wil l  now have increased access to 
universities in  Singapore and abroad. This 
broadening of access to post-secondary education 
i s  a welcome departure from the more rigid 
policies of the past and should help Singapore 
attain the goal of having more of its secondary 
school cohort in  post-secondary institutions. 

Changes in Educational Funding 

The government is committed to increasing 
spending on education, from 4% to 5 % of 
GDP i f  required. Further, two bold initiatives 
were unveiled in 1991. An Edusave Scheme, an 
early initiative of Mr  Goh Chok Tong, provides 
grants to be given to each child between six 
and sixteen years to meet specified educational 
expenses. The scheme wil l  see the setting up of 
an endowment fund with a capital sum of one 
billion dollars to be topped up yearly to five 
billion dollars. Students wi l l  be given grants 
with income generated from this fund and which 
could be used for tuition classes in  schools, 
extra courses such as music and computer 
classes, educational tours, textbooks and part 
of miscellaneous fees in independent schools. 
This scheme, as noted by M r  Goh, incorporated 
an element of choice in  the usage of funds, thus 
serving to customise the usage of educational 



facilities according to need. Subsequently, a 
revised proposal was made. In addition to a 
reduced grant to individual students, funds from 
the scheme would be spent on providing 
scholarships to cover fees of the top 25% of 
students in independent schools, and annual 
grants to government and government-aided 
schools. A major boost was also provided to 
tertiary education by way of a $ 1  billion dollar 
University Endowment Fund which the 
government launched to support special and 
innovative projects. The government gave an 
initial $250 million grant to each institution and 
promised to match dollar for dollar funds 
raised by the universities up to $250 million for 
both institutions. 

Education and the Communities 

On the community front, a major initiative was 
the publication of the report of the Action 
Committee on lndian Education entitled 'At the 
Crossroads'. It graphically demonstrated what 
had become widely known, that the performance 

of lndian children had slipped considerably at 
all levels, and it set ambitious targets, the 
elevation to the national average of the standard 
of performance of lndian students at all levels 
by 201 0. Particular attention was to be paid to 
Mathematics, and the education problem was 
to be tackled on a broad front, involving as well 
working with lndian parents in the lower socio- 
economic group. Broadly speaking, the strategy 
adopted was similar to that pioneered by 
MENDAKI - community self-help with strong 
and visible leadership and government support, 
including financial support. It has also been 
announced that a Chinese Development 
Assistance Council has been formed and one of 
its tasks would be to help underachieving pupils 
in the Chinese community. 

These changes wil l  have major and far 
reaching effects on Singapore's education 
system. It would be naive to think that other 
changes are unlikely for a dynamic socio- 
economic environment like Singapore's needs 
a responsive education system. If care i s  taken in 
the implementation of these changes there are 
good prospects for a strengthening of the system. 



Dissertation Abstract 

Strategies for the Construction of Meaning: - 

Chinese Students in Singapore Writing in English 
and Chinese 

Ruth Wong 

strategies used for constructing meaning in 
English and Chinese writing. 198 subjects from 
four secondary schools in Singapore responded 
to two questionnaires. Their responses indicated 
that they engage in similar strategies when they 
write in the two languages. However, they seem 
to encounter more problems in Chinese writing, 
especially with Chinese vocabulary. Their 
specific writing abilities in English also seem to 
be superior to those in Chinese. These findings 
seem to indicate that the sample i s  more 
competent at performing academic tasks in 
English than in Chinese. 

Female students are more careful in their 
writing, taking pains to check what they have 
written. While writing in Chinese, the male 
students experience more problems than the 
female students in the following aspects: 
vocabulary, sentence patterns, connecting words 
and phrases, prepositions, grammar, content, 
organisation and continuation of writing. The 

female students are more able than the male 
students in writing reports and letters. 

The Science students tend to be more careful 
in checking what they have written in Chinese. 
They have greater difficulty than the Arts students 
with content while writing in English; while the 
Arts students have greater difficulties with starting 
and continuing while writing in Chinese. The 
Science students are more able than the Arts 
students in the writing of reports and letters. 

Analysis of think-aloud protocol of a sub- 
sample of 43 students showed that both effective 
and ineffective writers use meaning-constructing 
strategies in their writing, but they differ in the 
quality of this use. The strategies which are used 
the most are: schemata, schemata (personalised), 
projecting ahead and re-reading. Those who 
have developed good meaning-constructing 
strategies in their stronger language seem to be 
able to transfer these strategies to their weaker 
language. However, this transfer seems to be 
more apparent if the stronger language is English 
rather than Chinese. 

Equipping students with learning strategies 
for meaning construction in  writ ing w i l l  
empower them with critical thinking and creative 
adaptation for life-long learning. 



Book Review 

Social Class in Singapore 
by Stella R. Quah, Chiew Seen Kong, 

KO Yiu Chung and Sharon Meng Chee Lee 

Leslie Sharpe 

many of its 286 pages to an analysis of education 
and social stratification in Singapore, and will 
accordingly be of interest to all those involved 
in education. It is hard to imagine a more 
important and basic topic and the book has the 
virtue of helping us to ground our discussions 
of important educational issues concerning 
education, economic efficiency and social 
justice in Singaporean data. Though the book 
deals centrally wi th  social class, and is 
described by the NUS authors as the first 
published book on the subject in Singapore, the 
discussion here wi l l  be confined to sections 
dealing with education. 

The authors have "three principal goals: to 
replicate well-known occupational prestige 
scales in the context of Singapore; to provide 
empir ica l  in format ion on  Singapore's 
stratification hierarchy and pattern of social 
mobility; and to document ou i  findings as 
precisely as possible in order to provide the 
bases for future periodic comparisons" (p 16). 
Their central argument is that, though it is 
progressing rap id ly  both social ly and 
economically, Singapore is not a middle class 
society, as commonly believed (p 269). Rather, 
"there is a relatively even distribution of people 
along the social class continuum" (p 2641, based 
on differences i n  education, occupational 

prestige and income. However, high rates of 
educational and occupational mobility show 
that the class structure is flexible (p 215). In 
advancing their case, the authors draw on two 
principal sources of data: firstly their own survey 
conducted in 198314 with a random sample of 
Singapore citizens; and secondly data from the 
1970 and 1980 censuses. This data is used to 
shed light on both "subjective" and "objective" 
dimensions of social class, their inter-relationships, 
and significance in a multi-ethnic society. 

Though chapter 3, Education and Social 
Class, is devoted specifically to educational 
issues, the reader wil l  find these taken up in 
other chapters as well, as various facets of 
stratification are explored. Key questions 
addressed throughout the book are: how well 
schooled is the Singapore population; how 
important are educational qualifications in social 
stratification; how does education influence 
social perception, attitudes and action; and what 
is the influence of home background on 
educational attainment and occupation? 

On  the first question, the rapid expansion of 
educational opportunities and rising levels of 
educational attainment are highlighted, though 
it is noted from 1980 census data that "the large 
majority of literate people had only primary 
education" (p 44). On  the second question, data 
is presented to show the close relationship 
between educational qualifications occupational 
prestige and income. Table 9.9 on p 267 is a 
useful summary of the discussion in  the earlier 
part of the book. 
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Answers to the third and fourth questions 
regarding the effect of education on social 
perceptions, attitudes and actions are perhaps 
of more direct relevance to those involved in 
education. The authors assert that Singaporeans 
typically value education more as a means than 
an end, in  the pursuit of material well-being. 
The possession of money, wealth and property 
are perceived to be the main symbols of higher 
social class, especially for the Chinese, though 
it i s  increasingly so amongst young people in 
general. Teachers wil l  no doubt agree with the 
acculturation argument here: the data show that 
the longer the exposure to formal education, 
the more constructive and consensual people's 
views of society are. The views are not always 
rational, however, with the better educated 
Malays, and Chinese graduates, believing in 
luck, rather than hard work, as the main factor 
contributing to success. Though producing an 
acculturation effect in terms of attitudes, formal 
education seems to play a secondary role to 
that of ethnicity when it comes to choice of 
friends. Though "the main trend for both sexes 
i s  to select close friends within a narrow circle 
of educational equals" (p 68), ethnicity is "a 
dominant factor". There i s  strong evidence of 
ethnic stratification: "Class subcultures are 
subcultures within ethnic boundaries" (p 181). 
There is insufficient space here to follow the 
authors into their analysis of the complex 
relationships between social class and ethnicity 
in patterns of stratification. 

Home influences on educational and 
occupational attainment are addressed in various 
parts of the book. Under scrutiny i s  the notion 
of "meritocracy", where achievement rather than 
ascription i s  considered to be the main criterion 
for social advancement. Home background 
i s  measured in terms of parental education 
and occupation, and though the importance 
of the "child's capacities" is mentioned, 
measurements of IQ are not used. A variety 
of statistical techniques, including path analysis, 
i s  deployed to tease out the level and direction 
of home influence. 

The authors appear to agree that home 
background had little direct effect on their 
respondents' first job attainment, and what little 

effect there was was "mostly mediated by one's 
education". They continue: "Our survey data 
seem to suggest that Singapore, like other 
industrialised societies, i s  dependent more on 
education than on family background in the 
process of first job attainment" (pp 237-8). The 
reason for this is that: "The expanding education 
system has provided the less well-to-do with 
greater opportuni t ies for  educat ional 
advancement, thus diluting the effect of the social 
origins on educational differences among our 
respondents" (p 237).  In fact, the home 
background variables "explain about 20% of 
the variance in education (which) compared 
with other industrialized countries i s  relatively 
low and it i s  declining among the younger groups 
from 32 per cent among the 46-65 age group to 
14 per cent among the 21 -30 age group" (p 237). 

However, the authors suggest that home 
background factors may operate differently 
on  males and females. Though upward 
educational mobility is high for women it is 
even higher for men, suggesting that there i s  
"some degree of discrimination against females" 
(p 21 1 ). The authors feel that this i s  so because 
those w i th  no formal education or l o w  
educational attainment subscribe to "the 
traditional belief that daughters do not need 
formal education or a high educational level" (p 
65). Upon closer examination, however, when 
measures of parental education and occupation 
are taken together, i t  seems that their effect on 
educational attainment is "more or less the same 
for the two groups" (pp 225,227). The reader 
may conclude from this that other non-home 
influences are at work, the school presumably 
being an important one. Given the importance 
of the "effective school" movement in recent 
years, i t  i s  a pity that the authors do not present 
any data on the schools attended by their 
respondents (Hartley, 1989). 

Given the general picture of a rapid expansion 
of educational opportunities and upward 
educational inter-generational mobility, the 
reader may feel that the prognosis advanced in 
chapter 5 i s  a little overstated: 

"With the educational background ofparents 
influencing the educational attainment of 
children; and with educational qualifications as 
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the main vehicle for higher income and 
occupational status, then a certain degree of 
"social immobility" or perpetuation of  the social 
classes is to be expected. Under these conditions, 
children o f  illiterate parents, or o f  parents with 
low education, face a herculean task (my 
emphasis) staying in school and competing to 
succeed in the educational system with the 
children of  educated parents". 

This "closure" or "reproduction" thesis seems 
at odds with the general picture of educational 
and occupational mobility provided, especially 
in Chapter 7. Regarding educational mobility, it 
seems that as many as 72.3% of male 
respondents achieved higher qualifications and 
only 8.1% lower than their fathers, with no 
difference for the remaining 19.6 %. The pattern 
is more interesting when cohort analysis i s  
conducted,showing that "the rate of no mobility 
or status inheritance decreases from 54.2 per 
cent among the old to only 14.6 per cent among 
the young" (p 21 3). Children have been 
outperforming their parents and this i s  reflected 
in a weakening of the association between 
parental and respondents' education from the 
oldest to the youngest cohort (Gamma 0.64 to 
0.27). With an overall upward educational 
mobility rate for males of 79.4 per cent, and for 
females of 69.5 per cent, any closure argument 
seems, at best, a little premature and raises 
questions about the validity of using parental 
education as an index of parental encouragement 
and support. If parental encouragement i s  a 
strong factor in children's educational attainment 
in Singapore, it seems to me that hidden in the 
statistics are large numbers of supportive but 
uneducated parents. 

Though finding the text readable and 
generally rewarding, i t  has one or two 
shortcomings. One i s  that though there i s  a 
good coverage of Singaporean studies, the reader 
i s  likely to feel that the text might have benefited 
from wider international references, for example 
to the Oxford Social Mobility study (Goldthorpe, 
et al, 1980) and Halsey's work on education 
and social mobility in Britain (Halsey, 1980). 
Another difficulty is that frequencies in some of 
the tables drop to very low levels, and one 
wonders whether they are adequate to support 

the conclusions drawn from them. For example, 
in Table 3.9 (p 64), there is only one mother 
with 13+ years of formal education and this i s  
represented in the table as a 100 per cent value. 
Table 3.6 (p 50) could be clearer: the description 
that the figures show "the proportion of the 
Singapore population attaining post-secondary 
education" i s  a little misleading until one realizes 
that they show the total number of males and 
females graduating in different years divided by 
the total population at that time (babies and 
previous graduates included). 

Perhaps too much i s  expected by the authors 
from their measures of parental education. The 
tendency throughout the text i s  to equate levels 
of parental education wi th levels of 
encouragement and support: the more educated, 
the more interested; the less educated, the less 
interested. This seems to me, at best crude and, 
as already stated, appears to be inconsistent 
with the data. The predominant pattern is of 
large numbers of successful children emerging 
from less successful homes. This suggests that 
many of these children received encouragement 
from parents who were less well educated than 
themselves. This being the case, a clear 
distinction needs to be made between parental 
interest and parental education. Educated 
parents, who are also interested, of course, might 
be expected to have the edge in such matters as 
choice of school, help with school studies, 
provision of tutors and so on. However, there is 
some way to go before Singapore might follow 
the rest of the developed world into a post- 
meritocracy phase that has been termed 
'parentocracy', where the education a child 
receives "must conform to the wealth and wishes 
of parents rather than the abilities and efforts of 
pupils" (Brown, 1990). 

Regarding the correlations between parental 
and respondents' education themselves , there 
is clearly a problem of how they should be 
interpreted in the context of a period of rapid 
expansion of educational opportunities. Clearly, 
higher correlations do not necessarily mean 
higher levels of support. For example, there are 
higher correlations for the older than the younger 
cohorts, and for girls over boys. The former 
correlation seems to be saying more about the 



shared inequalities of opportunity of earlier 
generations, and the latter (as i s  acknowledged 
on p 62) more about cultural attitudes towards 
the education of females. All this makes interpretation 
of the correlations very difficult indeed, and 
perhaps deserved more editorial scrutiny. 

Given the almost simultaneous publication 
of the "Advance Data Release" of the 1990 
Census (Department of Statistics, 1991 ), it i s  a 
pity that the authors could not have waited a 
short while to update some of their tables. 

Table 3.2, for example, seems dated now that it 
i s  known that there has been almost a doubling 
over 1980 of the proportion of Singaporeans 
with secondary, upper secondary and tertiary 
levels as their highest educational qualifications. 
Had the book been delayed for a short while to 
allow inclusion of these figures , worries about 
educational closure might have been dispelled, 
and a more consistent interpretation of trends in 
education been advanced. Despite that, the book 
i s  clearly an important contribution. 
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technical account, meant for the general public 
(p viii), of the large-scale longitudinal project 
on The Cognitive and Social Development of 
Pre-School Children in Singapore, undertaken 
by the lnstitute of Education (and later National 
lnstitute of Education) and funded by the Bernard 
van Leer Foundation (known as the IE-BvLF 
Project) from 1983 to 1992. 

The book achieves this aim by clearly 
outlining the rationale, the design and the 
content of three phases of  the Project, 
explaining many basic notions employed in 
the Project, describing the various tasks 
performed, and presenting research findings 
with the minimal use of technical terms. The 
Introduction explains the theoretical construct, 
outlines the rationale for the Project, gives an 
overview of what has been done, discusses the 
Piagetian framework used in the Project, and 
gives a summary of each of the five chapters in 
the book. 

Chapter One sees the implementation of the 
theoretical construct in the well-known Piagetian 
task of perspective-taking and the results in 
relation to the four aspects of child development 
undertaken: language, mathematics, cognition 
and social behaviour. Chapter Two focusses on 
children's language, and Chapter Three on their 
thinking. Chapter Four relates children's talk 
and play to their home environment, more from 
the social perspective. Chapter Five gives an 

overall picture of what i s  found in these four 
aspects in children in Singapore. These chapters 
are supplemented by the three Appendices, in 
which the description of the general design of 
the Project and the description of the tasks 
performed give a clear general picture of the 
Project and serve as a guideline and reference 
to the five chapters of the book. The general 
public may find it useful to read the three 
Appendices first. 

The five chapters reflect the four questions 
asked in the Project concerning our knowledge 
of Singaporean children in four critical areas, 
namely, language skills, numerical skills, 
cognitive abilities, and social behaviour (p 13). 
The findings in these four areas of child 
development studied provide insights into design 
of the intervention programmes for the children 
to be implemented by teachers and parents in 
phase 2 of the Project (not discussed in the 
book). The general public wil l no doubt gain 
some insight into the Project, and much into the 
cognitive and social development of children in 
Singapore, and can make use of these findings 
in one way or another. 

From the point of view of a psycholinguist 
involved i n  research i n  chi ld language 
development, I am impressed by the wholistic 
and multi-disciplinary approach and the 
longitudinal nature of the Project. The project 
findings should interest linguists, psychologists, 
sociologists and educationists, who are involved 
in the study of child development. 



Theoretically speaking, integrating both the 
Piagetian and Vygotskyian views in the design 
of the Project yields a balance in approach to 
child development, seeing the child as both 
egocentric and social, and as both an active 
learner (a cognitive perspective) and a social 
being (a social perspective). This i s  in line with 
current multi-disciplinary research trends on 
linguistic, cognitive and social aspects of child 
development. In terms of methodological design, 
the technique of elicitation of responses with 
pre-designed questions and taskdtests ensures, 
respectively, fairly naturalistic interactions 
between the tester and the children and fast 
accumulation of data within a short period of 
time and under the circumstantial constraints of 
the test situations. This technique calls for the 
careful consideration and design of the questions 
used in terms of both their syntactic structures 
and their underlying cognitive concepts, a factor 
which the research team was fully aware of. 

Since all the four aspects are based on the 
elicitation of responses from children to designed 
task questions, their analyses and interpretations 
obviously rely heavily on the linguistic 
productions of the children. It follows that the 
questions posed to the children are of utmost 
importance, in the sense that they should be 
appropriate linguistically, cognitively and socially. 

However, in terms of the syntactic structures 
of the questions posed, some of the questions 
asked of the children may appear to be either 
cognitively difYicuIt to process by young children 
or non-existenting in the linguistic repertoire of 
some Colloquial Singapore English (CSE) 
speaking children. For example, "What makes 
plants grow?" and the easily understood form in 
CSE is  "Why plant grow?" or "Why plant grow 
ha?", or, in context, simply "Why they grow?". 
Similarly, "is there the same number of dolls 
here?" and "Are there more white buttons 
or more buttons altogether?" are existential 
constructions which are hardly ever used in 
CSE; the second construction also contains 
two difficult concepts: "or", "more buttons 
altogether". Similarly, in "How long will it 
take you to grow up and become a man and 
woman?" (an interrogative with an embedded 
compound sentence), "How long will it take?", 

is an idiomatic expression, which may be 
difficult for CSE speaking children. In "Should 
little girls tell lies?", "bluff would appear to be 
an easier, more colloquial and more familiar 
word for the children. 

There are indications that Standard English 
(and Standard Mandarin) has been used as a 
norm in the questions asked, and in  the 
interpretations made of the children's responses. 
In the tests on the children's language skills, 
children are described as "non-native speakers 
of English" (eg p 58, p 61) and their responses 
are judged ,against adult grammar showing a 
"lack of tenses, plural-endings, pronouns and 
the subject-predicate-object pattern" (p 60). 
However, according to works by Anthea F. 
Gupta, these so-called "non-standard features" 
are commonly found in the speech of most 
adult speakers of Colloquial Singapore English, 
and there i s  a diglossia between Standard English 
and Colloquial Singapore English in Singapore. 
Therefore what the children produce merely 
reflects what the adults use with them. Although 
the children eventually have to, and most of the 
do, learn Standard English in school, and it is  
the duty and aim of the school to teach Standard 
English, the distinction between Standard English 
and Colloquial Singapore English sti l l  needs to 
be made in tests like these and in the overall 
methodological construct of such a longitudinal 
study on such a grand scale. Perhaps the few 
children that are described as atypically 
expressive in their English (p 58) come from a 
background where a more standard form of 
English is spoken. Therefore, i t  might be 
significant to first establish the relationship 
between the kind of English used at home and 
the children's English and use it in the analysis 
and the interpretation of the data. 

Furthermore, the emphasis on formal 
grammar seems to contradict what i s  
repeatedly mentioned, that their oral 
communication is meaningful (eg p 62) in 
the measurement of their fluency, or expressive 
competence, i n  the languages tested. If 
communicative meaningfulness in speech i s  to 
be measured, a discourse analysis taking 
syntactic features and meanings in Colloquial 
Singapore English (cf. works by Anthea F. Gupta) 



into account may have been more useful 
and appropriate. 

Similarly, the questioning technique (as 
sampled in the Prologue), besides using fairly 
Standard English, sometimes demands the drastic 
change from one topic to another on the part of 
the children, which can amountto a breakdown 
in communication or in an induced poor 
performance. 

Al l  these factors may have affected the 
production of answers in children, which in 
turn may have affected the analyses and 
interpretations. 

Nevertheless, readers and researchers reading 
this book should be reminded that the Project 
has education as its aim. Therefore, in the four 
questions asked on p viii, expressions like "were 
successful", "gave correct answers", "could do, 
or could not do", which may appear to be 
rather prescriptive to the linguists who are more 

concerned with what children do produce rather 
than what they should produce, are commonly 
used in psychological testing of this kind, and 
therefore are useful questions to be asked when 
the aim is to find out the various aspects of child 
development of children in their cognitive, 
linguistic, mathematical, and social competence. 

It i s  beyond doubt that this research project 
wil l remain as a monumental study, not only 
because of the long time span involved (nine 
years), but also because of the large number of 
children (241 8 )  who participated in the project, 
and the wide developmental aspects studied, 
namely language, mathematics, cognitive and 
social. Although the benefits in terms of the 
applicabil ity of its findings and the 
implementation of intervention programmes 
resulting from this project have yet to be seen 
and ascertained, the educational significance 
and value of this study cannot be overlooked. 




