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THE IMPACT OF UNDERTAKING A MODULE ON THINKING AND LEARNING ON 
TRAINEE TEACHERS’ THINKING AND LEARNING 

Ian David Smith & Agnes Chang Shook Cheong 
Nanyang Technological University, Singapore 

Abstract: To facilitate the successful implementation of the initiative” Thinking Schools; 
Learning Nation”, trainee teachers are given greater exposure and a wider selection of courses 
on thinking. But how successful are we in inculcating thinking skills in our trainees through 
our thinking courses? One of the education electives offered at the Postgraduate-Diploma-in 
Education is Effective Strategies for Thinking and Learning. It is a 26 hour course. To measure 
the impact of the course on the participants, a Questionnaire on self-regulated learning, self-
efficacy and self concept was administered to the participants at entry point and at the end of 
the course. Comparison will also be made with participants in courses on other educational 
topics. An earlier pilot study shows promising results of better metacognitive and self-regulated 
learning strategies being practised by trainees attending the course on Effective Strategies for 
Thinking and Learning. 

 

Introduction 

The knowledge economy of the Twenty First Century will require workers who are critical thinkers 
and independent learners. More of the problems they solve will be unique and not based on tried 
and tested solutions, because the increasing pace of change will throw up such problems. Therefore, 
teachers will be responsible for preparing students who are adaptable to the fast changing world 
around them. 

At the last ERA conference, we (Smith & Chang, 1998) outlined the results of a correlational study 
of 460 teacher education and engineering university students in Singapore and Australia. Briefly, 
we found generally high levels of independent or self-regulated learning, although the teacher 
education students typically reported higher levels of cognitive and metacognitive learning 
strategies than the engineering students. There were no differences in the use of such resources as 
time, physical facilities, and effort. In this paper, we shall discuss the findings from an intervention 
study designed to increase the use of self-regulated learning strategies, as well as to increase self-
efficacy beliefs and self-concept of a group of postgraduate teacher education students at the 
National Institute of Education (NIE). 

The research in Singapore on increasing the use of self-regulated learning strategies by students is 
still in its infancy. Indeed, most of the US research to date has been correlational in linking self-
regulation with other self variables, such as self-concept and self-efficacy. Nevertheless, an 
intervention study by Pintrich and De Groot (1990) found that junior secondary school students 
who were taught to increase their use of self-regulated learning strategies improved their classroom 
performance by increasing their self-efficacy or belief that they were capable of performing well in 
classroom learning tasks.  

It has been found in attempts to enhance self-efficacy that model persistence and statements of 
confidence have increased students’ level of self-efficacy and problem solving performance 
(Zimmerman & Ringle, 1981). Teachers who provide feedback about students’ learning processes 
and progress in a problem solving task have also raised their self-efficacy and performance 
(Schunk, 1995). 
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The findings from intervention studies aimed at enhancing student self-concept have been mixed. It 
has been found to be difficult to change a human characteristic like self-concept, which is 
developed over many years of feedback from significant others in the environment. Intervention 
techniques have adopted one of two approaches. The direct approach has involved counselling 
students with low academic self-concept that they can perform well if they wish to do so and try 
harder (Smith, 1992). Teachers who express confidence in students’ ability and affirm their worth 
as individuals have often been successful in raising their students’ self-concepts (Covington, 1992). 
Since the late 1980s in Singapore, there has been an emphasis on self-concept enhancement by 
teachers in the Pastoral Care and Career Guidance curriculum in secondary schools (Lui, 1999). 
Nevertheless, it may be a long-term process to turn around an entrenched belief that a particular 
student holds of being a poor performer in a given field. The other intervention approach is the 
indirect approach, which is favoured by social cognitive theorists who believe that “nothing 
succeeds like success”. Advocates of the indirect approach try to increase students’ experience of 
learning success, so that they re-align their self-concept to reflect improved performance. The 
indirect approach has generally been more successful than the direct approach in enhancing student 
self-concept (Marsh, Richards & Barnes, 1986).  

Method 

Sample 

The sample consisted of 75 students enrolled in a one-year, full-time Postgraduate Diploma in 
Education (PGDE) at NIE, preparing to become secondary school teachers in Singapore. They had 
chosen one of three 20-hour elective modules: Strategies for effective thinking & learning 
(Experimental group, N=25); Instructional strategies & effective learning (Control group 1, N=25); 
and Guidance & counselling in secondary schools (Control group 2, N=25). 

Instruments 

Self-regulated learning 

A shortened form of the Motivated Strategies for Learning Questionnaire (MSLQ) was 
administered to all students before and after their module. 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 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. In a previous study involving 460 Singapore and 
Australian university students, Cronbach alpha reliability coefficients for the cognitive (COG SR), 
metacognitive (MC SR) and resource management (RM SR) strategies of .82, .63 and .71 were 
obtained (Smith & Chang, 1998), indicating moderate to high internal consistency of the items in 
the three sub-scales. 

Self-efficacy 

The self-efficacy scale (SE) consisted of five items, used by Chye, Walker and Smith (1997) in 
their Australian study. The items were re-worded to make specific reference to the module in which 
the questionnaire was administered, in line with Bandura’s position that self-efficacy beliefs are 
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situation specific. A Cronbach alpha coefficient of .86 was obtained in the previous study by the 
same authors (Smith & Chang, 1998), 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 (1998) in Hong Kong. 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 is based on the widely used Marsh Self Description 
Questionnaire (SDQ) (1990), it includes items on filial piety which are not part of the SDQ. CASES 
consists of seven sub-scales: Social (SOC SC) (.86), intellectual (INT SC)(.77), physical 
attractiveness (PA SC) (.84), moral (MOR SC) (.83), general (GEN SC) (.84), family (FAM SC) 
(.78), and sports/physical (S/P SC) (.91). The Cronbach internal consistency coefficients, included 
in parentheses, indicate that it is a highly reliable scale. 

Procedure 

The three instruments were administered as a single, self-rating questionnaire to the three modules 
by their respective course instructors at the beginning and end of the 20-hour modules. The 
questionnaire was introduced to the three groups of students as a research instrument, which was 
being trialled to test its suitability for use in Singapore. It was administered as a pretest at the 
beginning of each module, before the instructor introduced the module itself, and re-administered as 
a posttest at the end of the module.  

The senior author of this paper was the course instructor of the experimental group, which chose the 
module entitled “Strategies for effective thinking & learning”. It was a course designed to increase 
the cognitive and metacognitive skills of its participants, including such topics as goal-setting and 
monitoring learning progress, infusing critical and creative thinking skills into their teaching 
lessons, motivating themselves and their students, time and stress management, memory strategies 
and test-taking skills. Control group 1 undertook an elective called “Instructional strategies & 
effective learning”, which included such topics as planning lessons, whole class, small group and 
individualised learning, infusing thinking skills into curriculum content, learning strategies, 
cognitive organisers and concept mapping. While its course content was similar to that received by 
the experimental group, the approach was different in that it emphasised instructional design and 
curriculum issues. Control group 2 undertook a twenty-hour module entitled “Guidance & 
counselling in secondary schools”. This module explored issues of interest to school counsellors 
and guidance officers, such as student self-concept measurement and enhancement. 

Research Design 

The research design adopted for this study was a quasi-experimental pretest-posttest design. The 
three groups of subjects were matched in that they were all from the same cohort of 1999 PGDE 
students. It was not possible to assign the students randomly to the experimental and control groups, 
because they had chosen their electives according to their interests. Nevertheless, the modules were 
taught at the same time, twice a week for five weeks. Each session consisted of teacher-directed 
instruction on a given topic for approximately 50 minutes and 50 minutes of student discussion of 
questions and issues on the topic. Control group 1 was considered to be a “near” control group, 
because its content was similar to that of the experimental group, while control group 2 was 
designated a “far” control group, because its content was quite different from that of the 
experimental group.  
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Results 

Relationships between self-efficacy, self-regulated learning strategies and self-concept 

The various “self” variables were all moderately correlated, as indicated in Table 1. Self-efficacy 
appeared to be more highly correlated with the three self-regulated learning strategies than with the 
seven self-concept sub-scales. The exception to this generalisation was the correlation of .55 
between self-efficacy and intellectual self-concept. It appears that the cognitive dimension of self-
concept is more closely related to self-efficacy than it is to the use of cognitive self-regulated 
learning strategies. These findings of moderate relationships between the self variables confirm the 
similar findings reported in our 1998 ERA paper (Smith & Chang, 1998). 

Table 1: Correlation coefficients of the pretest scores (N=75) on the self variables 

 COG SR MC SR RM SR SOC SC INT SC PA SC MOR SC GEN SC FAM SC S/P SC 
SE 0.58 0.57 0.54 0.39 0.55 0.46 0.51 0.47 0.41 0.21 
COG SR  0.75 0.61 0.47 0.39 0.29 0.62 0.42 0.33 0.26 
MC SR   0.71 0.38 0.47 0.24 0.61 0.44 0.46 0.26 
RM SR    0.43 0.47 0.26 0.61 0.51 0.52 0.24 
SOC SC     0.54 0.52 0.58 0.71 0.45 0.47 
INT SC      0.51 0.62 0.79 0.53 0.47 
PA SC       0.37 0.51 0.41 0.24 
MOR SC        0.69 0.62 0.46 
GEN SC         0.57 0.57 
FAM SC          0.37 
S/P SC           

Effects of the thinking course on the self variables 

An analysis of the means of the two control groups found that there were no differences between 
them. So it was decided to combine the two control groups into a single control group. Secondly, 
there were no differences between the pretest means on the self variables of the experimental and 
combined control group, indicating that the two groups possessed no initial differences on these 
variables before the intervention treatment occurred. Despite our inability to randomise subjects 
into experimental and control groups, the self-selection into course modules resulted in no initial 
differences between the two groups on the three dependent variables. 

Table 2 presents the posttest means and standard deviations of the experimental group and control 
group on the various self variables. While all the means of the experimental group, except that for 
sport/physical self-concept, are absolutely higher than those of the control group, the only one 
which reached statistical significance was self-efficacy, as demonstrated in a repeated measures 
ANOVA (F= 6.98, p<.01). The possible explanations for this result will be outlined in the 
Discussion. 



936 Ian David Smith & Agnes Chang Shook Cheong 

 

Table 2: Posttest means of experimental and control groups on the self variables 

 Control Group (N=50) Experimental Group (N=25) 
 ξξξξ SD ξξξξ SD 

SE 18.84 2.60 20.48 2.40 
COG SR 55.54 8.79 57.40 11.26 
MC SR 35.48 5.06 38.00 6.20 
RM SR 58.26 6.36 60.00 7.47 
SOC SC 38.38 5.98 39.88 6.31 
INT SC 37.54 5.57 39.28 4.70 
PA SC 28.36 4.77 28.96 4.33 
MOR SC 33.12 3.93 33.12 4.88 
GEN SC 32.74 4.86 34.52 3.37 
FAM SC 32.74 5.22 33.48 4.07 
S/P SC 30.24 5.79 28.44 6.86 

Discussion 

The major impact of this intervention study was on student self-efficacy. Students in the 
experimental group which received the module, “Strategies for effective thinking & learning, were 
more efficacious about their performance at the end of the module than were the students who 
attended two different modules. That is, they were more confident that they understood the concepts 
and approaches introduced in the module which was designed to improve their thinking and 
learning, as well as the thinking and learning of their future students. 

The question arises, “Why were these students’ self-efficacy influenced by the module, but not their 
self-regulated learning strategies or self-concept?” A number of possible explanations for this 
discrepancy will be explored: 
• Self-efficacy is situation specific, while self-regulated learning strategies and self-concept are 

more general predispositions. It appears from these results that the 20-hour module made more 
impact on students’ self-efficacy beliefs than on either their use of self-regulated learning 
strategies or their various self-concept dimensions. As Bandura maintains, self-efficacy is 
situation-specific. It appears that the intervention of teaching them concepts and approaches to 
improve their effectiveness as teachers and students of critical and creative thinking has given 
the members of the experimental group the confidence to take risks and learn these skills for 
their students’ and their own benefit. On the other hand, it appears that the use of self-regulated 
learning strategies have been built up over many years experience of what works and what does 
not work for individual students in regulating their learning, and these strategies are not easy to 
change in a 20-hour module. Likewise, self-concept is a multidimensional construct which is 
developed over many years of feedback from significant others about one’s personal qualities 
and abilities. It was not expected that a 20-hour module would have any effect upon most of the 
self-concept dimensions measured in the CASES scale, but it was thought possible that there 
may have been some impact on intellectual self-concept. This prediction was not confirmed.  

• The intervention may have been too brief and not powerful enough to effect a substantial change 
in these self variables. It appears that the benefits of the module were limited to learning the 
major concepts and generalisations of the module, together with an increase in student self-
efficacy to perform well in the module, rather than to increase the use of self-regulated learning 
strategies or to enhance their self-concepts in a number of dimensions. Perhaps the content did 
not focus specifically enough on the self-regulated strategies tested in the scale. While the senior 
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author emphasised the role of the students as independent learners and the benefits to themselves 
and to their secondary school students of being more goal-oriented, planning their learning and 
revision, to reflect on what were the most important concepts, generalisations and skills taught in 
a particular course, and on the use of resources such as time and effort to reduce stress and 
achieve their goals, it did not seem to make a difference on their responses to the self-regulated 
learning strategies scale. One is always aware of the temptation to teach for the test, even if it is 
an attitude survey. So, it was decided not to focus on raising responses to specific items in the 
scale. Rather, the teaching approach in the module emphasised the learning of general strategies 
that would make them and their students more effective and efficient learners in a variety of 
performance tasks, such as teaching and learning various school subjects. This generic approach 
may have required more time and effort in a wider variety of contexts, or more specific 
examples, for the students in this module to change general learning strategies they had learned 
over many years. 

• The relatively small sample size may have worked against the finding of significant treatment 
effects. While the two control groups of 25 students were combined when no differences were 
found between their pretest scores on the three self variables, the small size of the experimental 
group mitigated against statistically significant results, unless it was an extremely powerful 
treatment. The problem is that the size of the elective groups was fixed at 25 students. The senior 
author was allocated only one group to teach. It was decided to include two control groups, 
rather than one, because it was hypothesised that a similar topic, taught from a different 
perspective, was a more authentic control group than was a group taught quite different material. 
The aim was to compare the experimental treatment with credible alternative treatments. It 
transpired that the two control groups’ responses were not significantly different from one 
another on the pretest variables. Subsequently, the combined control group responses were 
similar to those of the experimental group, except in respect of student self-efficacy.  

• The final possible explanation for the lack of significant results is a methodological one. It was 
decided that all students be requested to place their names on the front of the questionnaires, in 
order to be able to compare pretest and posttest scores for the same individuals. This decision 
may have influenced the frankness and truthfulness of the individual responses. It is not possible 
to confirm this explanation because the authors did not debrief the students about the way they 
responded to the questionnaire. All that can be induced is that the vast majority of students 
included their names accurately on both pretest and posttest, and that the data was complete in 
most cases. The pattern of results suggests that most students were responding honestly. There 
were differences in the levels of the seven self-concept dimensions and the pattern of responding 
was consistent with other studies. For example, family self-concept was ranked the highest of the 
seven self-concept sub-scales, which was consistent with previous research in Hong Kong 
(Cheng, 1998), Thailand (Smith, 1999), and Singapore (Smith & Chang, 1998). There is a 
concern, however, about the relatively high correlations between the various self variables. They 
were higher than the previous year’s correlations with a similar sample of Singapore teacher 
education students (Smith & Chang, 1998). While there was no evidence of widespread response 
biases or automatic responding, it was noticed that some students were very fast in their 
completion of the questionnaire. This phenomenon may indicate a less reflective approach to 
each item. On the other hand, the senior author has noticed that Singapore students tend to 
respond to questionnaires more rapidly than he has experienced in other parts of the world. 
Perhaps this phenomenon is a reflection of the pace of life in Singapore. Cheng (1998) 
commented that the Marsh SDQ 11 self-concept scale at 102 items in length was considered too 
long and boring by many of his Hong Kong adolescent subjects.  

As a result of this research, the three instruments for measuring student self-efficacy, self-regulated 
learning strategies and self-concept, respectively, were found to be generally suitable for use with 
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two Singapore and one Australian university student sample. Each instrument will now be 
evaluated.  

The five-point self-efficacy scale was designed to measure students’ confidence in learning and 
mastering the concepts involved in the specific course being undertaken. While it is a short scale, its 
internal consistency reliability was found to be high at 0.86 (Smith & Chang, 1998). It is based on 
Bandura’s belief that students’ self-efficacy beliefs or their confidence to do well in a particular 
learning task are situation-specific, rather than a general predisposition, such as self-concept. They 
are based on past history of reinforcements in similar situations, persuasion by significant others, 
vicarious experiences by observing peers’ performance on these tasks, and physiological symptoms, 
such as increased heart rate during the learning task. Nevertheless, the moderate correlation of 0.55 
between self-efficacy and intellectual self-concept, obtained in this study, demonstrated that the two 
constructs are not independent of each other. Indeed, Bandura and his colleagues (Bandura, 
Barbaranelli, Caprara, & Pastorelli, 1996) have been involved in developing a multidimensional 
measure of academic and social self-efficacy. He now argues that human beings generalise their 
reactions to feedback in similar situations. Otherwise, each learning task would be approached 
differently and confidence to master it would be low to begin with. As we learn to recognise 
similarities between learning tasks, we not only learn strategies to solve problems of this type, but 
we also believe that we are competent to solve them. This explanation accounts for the more 
substantial correlation between self-efficacy and intellectual self-concept than between self-efficacy 
and the other six dimensions of self-concept. 

The moderately high correlations between the three dimensions of self-regulated learning strategies 
is a cause for concern. The figure of 0.75 between cognitive and metacognitive SR suggests that the 
degree of overlap between the two sub-scales is unacceptably high. This figure is, if anything, 
higher that the correlation of 0.65 that was obtained in the previous study with a sample of 460 
university students. Nevertheless, correlations of this magnitude suggest that there is a lack of 
independence between the students’ conceptions of these two types of learning strategies. Another 
explanation is that those students who use cognitive strategies, such as writing summaries of the 
main ideas in the course also used metacognitive strategies to reflect on the most appropriate ways 
of studying for examinations. 

The correlations between the various sub-scales of the self-concept scale appeared to be higher than 
those obtained by its constructor, Cheng(1998), in Hong Kong. Nevertheless, a similar profile of 
average self-concept scores was obtained for this sample of Singapore university students as Cheng 
found in his Hong Kong sample. Family self-concept was the highest ranked dimension by both 
samples, indicating its importance to young people in their lives in these two Asian societies. 
Another study found a similarly high rating of relationships with parents amongst Thai adolescents, 
but not by Australian adolescents (Smith, 1999).  

In conclusion, the impact of the intervention treatment of the module on effective strategies for 
thinking and learning was found to be limited to its positive effect on student self-efficacy. No 
impact was found on either student use of self-regulated learning strategies or on any of the seven 
self-concept dimensions. It may well be that the latter two personal constructs are more general 
predispositions that are resistant to change based on short-term interventions. It may need a more 
intensive and prolonged intervention to effect change in these domains. Previous interventions 
aimed at changing student self-concept have been more successful when they engineered a higher 
success rate in specific school subjects. More success in a specific subject brought about a 
reconsideration of students’ attitudes about their ability to succeed in that subject. Finally, future 
research into students’ use of self-regulated learning strategies should concentrate on ensuring that 
students’ independent learning strategies lead to their increased performance on assignments and 
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examinations. Only then will those students realise that these strategies lead to successful 
performance and adopt them enthusiastically in future courses they undertake. 
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