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Introduction 

Educators realise that learning is a lifelong process that does not end when a student 
graduates from secondary school, junior college or university. In fact, American colleges and 
universities name their graduation ceremony, "commencement", in order to signify that it 
represents the beginning of a new phase of the graduates' lives. Another widely recognised trend 
is for workers to change their jobs and even their career directions several times during their 
working life. Both these trends imply that learners need to become self-regulated or independent 
of teachers as they progress through the education system. 

Singapore is seeking to promote self-regulated learning by its tertiary graduates. PM Goh 
Chok Tong, in his 1996 Teachers' Day address, referred to an MOE survey which found that 
Singaporean university graduates were perceived by employers as competent and analytical 
thinkers, but were not considered to be strong on creative and innovative thinking or in solving 
problems that were not well-defined. This concern is being addressed in the schools by an 
increasing emphasis by teachers on critical and creative thinking and by the increasing use of IT 
in teaching and learning in order to make use of IT's flexibility, access to rich resources of 
knowledge, and infinite patience. 

This paper will discuss a research project designed to assess the use of self-regulated 
learning strategies in university students in teacher education and engineering in Singapore and 
Australia. Its aim is to investigate whether there are cultural and discipline differences in the use 
of various strategies when students attempt to study courses independently, whether there are 
discipline differences in the use of those strategies, and if there are interactions between culture 
and discipline in the use of such strategies. , 

Self-regulated learning is a relatively new field in the study of academic achievement. 
Until recently student achievement was studied primarily from the perspective of how to 
maximise student abilities by exposure to a teaching intervention, given a certain home 
background. These variables were believed to be relatively stable. The student was assumed to 
be the passive recipient of teacher knowledge by means of a top-down instructional model. Self
regulation theory, on the other hand, assumes that students are active organisers of their own 
learning, using strategies that will optimise their learning outcomes. Self-regulated learners are 
typically purposeful, strategic and persistent in their learning. They possess declarative 
knowledge in knowing what is the phenomenon being studied and procedural knowledge which 
involves applying their knowledge in the appropriate context. Through experience in a wide 
variety of problem-solving situations they have developed the ability to evaluate their progress in 
terms of the goals they set themselves and to believe in their efficacy to regulate their learning 
activities in difficult subjects (Bandura, 1993; Zimmerman, 1995). Self-regulation theorists 
explain how students activate, alter and sustain their learning in specific contexts 
(Zimmerman. 1 <)g6 ). 

There are wide individual differences in the use of self-regulated learning strategies 
(Snow, Como and Jackson. IYY7). Some students are much better independent learners than 
others. Three questions arise: 
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I) Can we measure individual differences in self-regulated learning strategies? 
2) Are these strategies related to other mediating variables, such as self-efficacy and 

se If -concept? 
3) Are their cultural differences in these variables between Singaporean and Australian 

university students, discipline differences between teacher education and engineering 
students and/or interactions between culture and discipline in self-regulated learning, 
self-efficacy and self-esteem? 

This paper will provide preliminary answers to each of these questions. 
There is evidence that Asian students adopt different self-regulated learning strategies 

from non-Asian students. Chye, Walker and Smith ( 1997) found that Singaporean university 
students used more time management and effort strategies in studying a particular course than did 
Australian students. Furthermore. they reported that student self-efficacy beliefs were moderately 
correlated with self-regulated learning strategy use and with academic achievement. In a study of 
9111-grade American students, Eaton and Dembo ( 1997) found that Asian American students 
reported lower levels of self-efficacy beliefs than their non-Asian peers, yet outperformed them 
on a novel achievement task. Asian American students' fear of the consequence of failure best 
explained their performance on the task, whereas non-Asian students' achievement was best 
predicted by their level of self-efficacy. This paper will report on the relationships between self
regulated learning strategies. self-efficacy and self-concept in a sample of Singaporean and 
Australian teacher education and engineering students in order to examine the influence of culture 
and discipline on these important variables which mediate educational achievement. 

Method 
Sample 

The sample consisted of 460 final year Singaporean and Australian teacher education and 
engineering university students, enrolled at either Nanyang Technological University or at the 
University of Sydney, as outlined in Table 1. 

Table 1. Sample of university students by country and discipline 

Country 

Singapore 

Australia 

Sub-totals 

Instruments 
Self-regulated learning 

Education 

151 

Ill 

262 

Discipline 

Engineering Sub-totals 

98 249 

100 211 

198 460 

A shortened form of the Motivated Strategies for Learning Questionnaire (MSLQ) was 
administered to all students. The MSLQ was constructed by Pintrich, Smith, Garcia and 
McKeachie (1991) to assess students' use of various learning strategies, which were classified 
into three types: cognitive, metacognitive and resource management strategies. The original 81-
item scale was reduced to a total of 42 items. including 16 cognitive items, 10 metacognitive 
items and 16 resource management items. Cognitive strategies included organising course 
materials, revising course notes and readings, writing summaries of main ideas and memorising 
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key concepts. Metacognitive strategies involved reflecting on the most appropriate study 
methods to revise course materials and resource management strategies included making time, 
effort and space resources for study. Cronbach alpha internal reliability coefficients for the 
cognitive, metacognitive and resource management strategies were .82, .63 and .71, respectively. 

Self-efficacy 
The self-efficacy scale consisted of five items which had been used by Chye, Walker and 

Smith ( 1997) in their Australian study. The items were re-worded to make them specific to the 
particular course being studied in the class in which the questionnaire was administered, in line 
with Bandura' s position that self-efficacy beliefs are situation specific. A Cronbach alpha 
coefficient of .86 was obtained from this sample, indicating that student responses to this short 
scale were internally consistent. 

Self-concept 
The self-concept scale used in this study was the 60-item Chinese Adolescent Self-esteem 

Scales (CASES), developed by Cheng (1997). This scale was preferred to other self-concept 
scales because it was developed in an Asian country to reflect some of the important sources of 
self-evaluation used by Asian students. While it was based on the widely employed Marsh Self 
Description Questionnaire (SDQ) it included items on filial piety which were not part of the SDQ. 
CASES consists of seven subscales: Social (.86), intellectual (.77), physical attractiveness· (.84), 
moral (.83), general (.84), family (.78), and sports/physical (.91). The Cronbach internal 
consistency coefficients in parentheses indicate it is a highly reliable, multidimensional self
concept scale for use in both Asian and Western cultures. 

Procedure 
The self-rating questionnaire was administered to the various teacher education and 

engineering students in their tutorial groups. All testing occurred in the first seven months of 
1998. While the two authors conducted the testing in their teacher education tutorials in 
Singapore, the engineering students were tested by their tutors at either Nanyang Technological 
University or the University of Sydney. The questionnaire included detailed instructions on the 
cover page, which also asked for respondents to give their University, Faculty/School, course tmd 
gender, but not their name. All respondents were assured that their answers would remain 
confidential. 

Results 

(i) Can we measure individual differences in students' use of self-regulated learning 
strategies? 
From our experience in administering the shortened form of the MSLQ in Australia and 

Singapore, the answer to this question is "Yes". It appears that students differ in their use of 
various cognitive, metacognitive and resource management strategies. Their responses are 
internally consistent on each of the three subscales, as described in the previous section of this 
paper. It seems that the cognitive and resource management strategies are more homogeneous 
than the metacognitive strategies, whose internal consistency coefficient is lower, though still at 
an acceptable level. 

p 
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(ii) Are self-regulated learning strategies related to the other mediating variables of 
self-efficacy and self-esteem'! 
Table 2 indicates that there are moderate relationships with the other two self variables, 

which shows there is overlap among the three variables, but also considerable independence 
between them. It appears that there is a closer relationship between self-efficacy and self-esteem 
than there is between the various self-regulation strategies and either self-efficacy or self-esteem. 

Table 2. Relationships between self-regulation (SR), self-efficacy and self-esteem 

Cognitive SR Metacog. SR Resource Man. SR Self-esteem 

Self-efficacy .44 .35 .33 .50 

Cog. SR .65 .56 .29 

Metacog. SR .56 .30 

RMSR .35 

(iii)(a) Are there cultural differences between Singaporean and Australian university 
students in their self-regulated learning strategies, self-efficacy and self-esteem? 

Cultural differences in self-efficacy (Xa=l9.80, Xs=l7.68, F=45.20, p<.Ol) occurred, as 
well as in most of the self-esteem sub-scales, in favour of the Australian students. The one 
exception to this trend is that the family self-concept of the Singaporean students is significantly 
higher than that of the Australian students (Xs=32.36, Xa=30.01, F=20.96, p<.Ol ). The only 
significant difference in self-regulated learning strategies was the more frequent use of 
metacognitive strategies by Singaporean students. 

(iii)(b) Are there discipline differences between teacher education and engineering students 
in their self-regulated learning strategies, self-efficacy and self-esteem? 

Some discipline differences were found, generally in favour of the teacher education 
students when compared with the engineering students. The teacher education students expressed 
higher self-efficacy beliefs (Xt=l9.15, Xe=l7.99, F=l2.33, p<.Ol) and more positive self-esteem 
in most dimensions (e.g., for general self-esteem, Xt=228.30, Xe=223.35, F=4.50, p<.05). They 
also cited more frequent use of cognitive and metacognitive self-regulated learning strategies, but 
not resource management strategies, than the engineering students. 

(iii)(c) Are there interaction effects between the views of students when both country and 
discipline are considered? 

The country and discipline findings must be interpreted cautiously because many 
interaction effects were found between country and discipline on the three variables. Table 3 
indicates that there were interaction effects on all three variables, except in the use of resource 
management self-regulated learning strategies, where the trend did not reach significance. In 
most cases, the teacher education students in Australia had the highest means, followed by the 
Singaporean teacher education students, the Australian engineering students and the Singaporean 
engineering students. The exception to this trend was in relation to family self-esteem where both 
groups of Singaporean students were higher than the Australian students' scores. In summary, 
the country differences interacted with the discipline differences in self-esteem, self-efficacy and 
self-regulation. 
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Table 3. Means, SDs and interaction effects on three self variables 

Self-efficacy 
Sing. (t. ed.) 
Sing. (eng.) 
Au st. ( t. ed.) 
Aust. (eng.) 

Mean 

18.30 
16.72 
20.31 
19.24 

Self-esteem (family) 
Sing. (t. ed.) 32.90 
Sing. (eng.) 31.53 
Aust. (t. ed.) 29.70 
Aust. (eng.) 30.36 

Self-regulating Strategies 
(i) Cognitive 
Sing. (t. ed.) 
Sing. (eng.) 
Au st. ( t. ed.) 
Aust. (eng.) 

54.15 
52.54 
54.86 
51.03 

(ii) Metacognitive 
Sing (t. ed.) 34.19 
Sing. (eng.) 32.77 
Aust. (t. ed.) 33.48 
Aust. (eng.) 31.50 

(iii) Resource Management 
Sing. (t. ed.) 54.09 
Sing. (eng.) 55.16 
Aust. (t. ed.) 55.82 
Aust. teng.) 53.62 

SD 

3.30 
3.82 
3.04 
3.03 

5.07 
5.90 
5.66 
5.38 

9.40 
8.78 
9.64 
8.62 

5.50 
5.10 
4.76 
4.81 

7.41 
7.85 
9.07 
7.29 

F value 

21.91 

8.52 

3.78 

5.55 

1.76 

p level 

<.01 

<.01 

<.05 

<.01 

>.10 

Interviews with three Singaporean teacher education students produced qualitative 
evidence of the use of self-regulating strategies in their studies. They had all developed resource 
management learning strategies which they used to revise their course materials when preparing 
for examinations. Time management was a skill they had refined over many years of studying~ 
They had learned to balance the requirements of the various courses in their programme in order 
to complete the assignment and examination requirements on time. They also used cognitive 
strategies to organise their study plan and to revise course materials and readings. Metacognitive 
strategies helped them reflect on the progress of their studies and to monitor their study revision, 
adapting their learning strategies if necessary. 
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Discussion 

Several interesting findings emerged from this study. Some of the findings confirmed 
earlier results from previous studies, while others were inconsistent with previous research. One 
finding which is consistent with cross-cultural research into self-concept is the finding that family 
relationships are very important sources of feedback and support for Asian students. In a 
previous study conducted by the author (Smith, in press) in Thailand, adolescent Thai students 
were generally less positive in their self-evaluations in all dimensions, except parent 
relationships. There is a growing body of evidence to support the finding that Asian students 
believe their relationships with their parents are strong and supportive. While students from other 
countries, such as Australia, are also positive about parent relationships, they are not ranked as 
highly as they are by Asian students in comparison with the other dimensions on which self
concept is measured. 

A second finding that was consistent with previous research was the trend for 
Singaporean students to be less efficacious about their course achievements than non-Asian 
students. In other words, their level of self-efficacy about their performance in the course for 
which they were currently studying was significantly lower than that of the Australian students. 
The self-efficacy level of the Singaporean engineering students was particularly lower than the 
other three groups. While some lecturers might view this finding with concern, Eaton and 
Dembo ( 1997) expressed little concern because they found that Asian American 9' 11 grade 
students outperformed their non-Asian peers on an achievement task, despite reporting lower 
levels of self-efficacy. They found that fear of academic failure better explained achievement 
motivation for Asian American students than did self-efficacy beliefs. They concluded that "a 
major implication of this investigation is that motivational beliefs elicit different responses in 
different cultural- ethnic groups" (Eaton and Dembo, 1997, p. 433). In other words, Asian 
students rely less on their efficacy beliefs when they approach a learning task. Rather, they rely 
more on their desire to please significant others, especially their parents, and not to disappoint 
them by failing the task (Hess, McDevitt and Chang, 1987). 

The major inconsistency between the findings of this study and that of a previous study 
was the finding that Singaporean students did not use effort and time management strategies to 
regulate their study behaviour any more than did Australian students. This finding did not 
confirm the earlier finding that there was a cultural difference in the use of these resource 
management strategies (Chye, Walker and Smith, 1997). Rather, the Singaporean students did 
use metacognitive strategies more frequently than Australian students, but there was an 
interaction effect in that Singaporean teacher education students used metacognitive strategies 
more often than did the other three groups of students. The ability to identify the discipline of the 
student was a methodological improvement of this study over the previous study, where the 
students were studying in a variety of disciplines. 

lmplication.\·.f(H tertiarv lecturers in Sin!(apore 
This empirical study implies that the mediating variables of self-esteem, self-efficacy and 

self-regulating learning strategies need to be considered by lecturers when they plan and deliver 
their teaching. There are reliable individual differences between students on each of these three 
variables. Previous research, reviewed earlier, confirms that each of the three variables is a 
mediator between instruction and learning, although not necessarily in the same way as occurs in 
the West. For instance, it appears that self-efficacy beliefs are not as important in determining 
Asian students' achievement as it is for American students. At the same time, self-esteem in the 
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area of family relationships is very important to most Asian students. Pleasing one's parents by 
achieving good academic results is a strong motivator to study: at the same time fear of failure 
drives many students to work hard to achieve their learning goals. Lecturers who are aware of 
these motivational forces may avoid adding to the pressure on their students by not reminding 
them of their family obligations. Furthermore, lecturers are able to use the MSLQ, or similar 
instruments, to measure their students' use of various self-regulating learning strategies and to 
determine whether some strategies are more functional than others for their particular course. For 
instance, some courses may require more memorising, whereas others may emphasise conceptual 
understanding and a metacognitive approach to studying. Lecturers who are aware of these 
learning goals may teach their students to apply these strategies in order to optimise their revision 
and deep approach to memorising. 

Conclusion 
In conclusion, the research reported in this paper found that there are interaction effects 

of culture and discipline of study in terms of student beliefs in their efficacy, their self-esteem and 
their use of self-regulated learning strategies. The cultural differences in these three variables 
interact with students' choice of discipline. In general, teacher education students have more 
positive self-esteem, higher efficacy beliefs in their ability to succeed in their studies and use 
cognitive and metacognitive strategies more often to regulate their learning. Whether these 
motivational differences make a difference to their achievement will be the focus of a future 
study. After measuring a group of teacher education students' levels on these three variables, the 
authors will implement a teaching programme designed to boost their motivational beliefs. The 
impact of this intervention will then be measured by their performance on an achievement task. 

Endnote 
This research was funded by the Academic Research Fund, National Institute of Education, 
Nanyang Technological University, Singapore, RP 10/97 IS. 
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