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Abstract: This study investigates the motivational orientations of Secondary 

Four Express students towards mathematics. A total of 157 Secondary Four 

students from a Singapore secondary school participated in the study.  The 

motivational orientation of the students was examined based on five 

motivational constructs: Intrinsic Goals, Extrinsic Goals, Task Value, Control 

Beliefs and Self-Efficacy. These students completed a questionnaire to find out 

their perceptions in each of the five constructs. Descriptive statistics on the five 

motivational constructs are reported. Among the five motivational constructs, 

Extrinsic Goals had the highest mean score while Intrinsic Goals was reported 
the lowest. The mean scores of the 5 constructs are then correlated with the 

students’ achievement scores based on their Secondary Four mathematics 

preliminary examinations and it is found that the motivational construct of Self-

Efficacy has the highest correlation with achievement scores. To glean further 

insights into these students’ motivational orientations, 6 high performing 

students and 6 low performing ones were selected for a focused group 

discussion. The high performing students commented that being able to truly 

learn and understand mathematics was more important than grades while the 

low performing students unanimously agreed that if they were given more time 

and if they put in more effort, they can actually pass mathematics with proper 

teacher guidance and differentiated teaching. 

Keywords: motivational orientations, achievement scores, mathematics 

performance 

Introduction 

In Singapore, Secondary Education places students in the Express, Normal 

(Academic) or Normal (Technical) course according to how they perform at 
the Primary School Leaving Examination. Different curricular emphases are 

designed to match the learning abilities and interests of these student groups. 
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The different student groups also sit for different national examinations at the 

end of their Secondary Four year. 
 

Most Secondary Four Express students in Singapore need to sit for the GCE 

O-Level Examination between October and November each year. The GCE 

O-Level Examination is viewed as a high-stakes national examination by these 
students and their teachers because the aggregate scores students obtain in this 

one-off summative assessment determine their post-secondary options. 

Mathematics is generally viewed as an important subject in this examination 
as its grade constitutes part of the aggregate score, L1R5, for admission to 

junior colleges. Moreover, passing mathematics is a minimum requirement for 

admission to most Polytechnic courses. Hence, it would be insightful to 
understand Secondary Four Express students’ motivational orientations 

towards mathematics and how these affect achievement scores in the subject. 

Rationale of Study 

The Programme for International Student Assessment (PISA) is a triennial 
Organisation for Economic Co-operation and Development (OECD) study 

that examines and compares how well education systems are helping their 

students acquire knowledge and skills essential for full participation in modern 
societies. Mathematics was the major domain in PISA 2012. A total of 5,369 

Singapore students, mainly from Secondary Three and Four, participated. One 

of the findings from PISA 2012 was that Singapore’s students generally have 
high levels of enthusiasm, motivation and interest in learning mathematics 

(Ministry of Education, 2012a). Although the PISA 2012 report did shed some 

light on Singapore students’ motivation to learn mathematics, a more in-depth 

study of their motivation and beliefs with regards to the learning of 
mathematics, using the Motivated Strategies for Learning Questionnaire 

(Pintrich, Smith, Garcia & McKeachie, 1991) would help us better understand 

students’ motivation.  
 

Moreover, since the O-level Examination is such an important assessment for 

both teachers and students, the objective of this study is to gain an improved 

understanding of Secondary Four Express students’ perceptions, motivation 
and beliefs with regards to the learning of mathematics so that instructional 

strategies and pedagogical approaches can be modified to better cater to their 
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learning needs and help them improve mathematics achievement scores. 

While numerous studies have explored students’ motivational orientations, the 
author has not been able to locate any studies investigating Secondary Four 

Express students’ motivational orientations in the learning of mathematics. It 

is therefore hoped that this study would help mathematics teachers better 

understand students’ motivational orientations towards mathematics and their 
influence on mathematics achievement scores. It may then help teachers to 

adopt appropriate strategies that can boost students’ motivation and give 

teachers ideas on how to help students improve their performance in 
mathematics.  

Literature Review 

I begin my paper by reviewing several studies conducted to establish the 
importance and correlations between various motivation constructs and their 

effects on students’ achievement scores. 

Self-Efficacy  

Self-efficacy has the potential to facilitate or hinder mathematics learners’ 
motivation, use of knowledge and disposition to learn (McCutcheon, 2008). 

Bandura (1986) defined self-efficacy as “people’s judgement of their 

capabilities to organise and execute courses of action required to attain 
designated types of performances” (p. 391). Distinct from efficacy, which is 

the ability to produce an effect, self-efficacy is a self-appraisal of one’s ability 

to master a task (Pintrich et al., 1991).  
 

Research showed that the ideal level of self-efficacy was slightly above one’s 

own ability as this encouraged people to tackle challenging tasks and in turn 

gain valuable experience (Csikszentmihalyi, 1990). Most studies generally 
show that students’ positive sense of self-efficacy positively affects their 

academic performance (Pajares, 1996) in subjects such as Mathematics 

(Pajares & Miller, 1995).  

Intrinsic and Extrinsic Motivation 

Self-Determination Theory (Ryan & Deci, 2000) distinguishes between 

different types of motivation based on the different reasons or goals that give 

rise to an action. The most central distinction is between intrinsic and extrinsic 
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motivation. On the self-determination continuum, intrinsic motivation occurs 

when one engages in tasks because one finds them interesting and enjoyable 
while extrinsic motivation occurs when one engages in tasks due to external 

factors unrelated to the tasks such as the expectation of a reward or 

punishment. Students’ motivational tendencies will affect their goal 

orientation. Goal orientation refers to the students’ perceptions of the reasons 
why they are engaging in a learning task (Pintrich et al., 1991). Students who 

are intrinsically motivated would have an intrinsic goal orientation towards 

academic tasks, choosing to participate in a task for reasons such as challenge, 
curiosity and mastery. Students who are extrinsically motivated, on the other 

hand, have an extrinsic goal orientation and tend to perceive themselves as 

participating in an academic task for reasons such as grades, rewards, 
performance, evaluation by others and competition (Pintrich et al., 1991). 

 

Research generally found self-efficacy to be positively correlated with an 

intrinsic goal-orientation and negatively correlated with extrinsic goal-
orientation (Middleton & Midgley, 1997; Locke, Frederick, Lee & Bobko, 

1984; Wood, Bandura & Bailey, 1990). However, a study by Bandalos, Finney 

and Geske (2003) found that students with high self-efficacy could also be 
extrinsic-goal orientated. In addition, Senko and Harackiewicz (2005) found 

that extrinsic goals were directly related to academic achievement while 

intrinsic goals related more to interest, effort and persistence.   

Task Value 

Task value refers to the degree to which students believe an academic task to 

be worth pursuing, that is, to the students’ evaluation of how interesting, how 

important, and how useful the task is (Pintrich et al., 1991). According to 
expectancy-value theory (Wigfield & Eccles, 2000), students’ self-efficacy 

and task value are two key components for understanding students’ academic 

behaviours and outcomes. The theory suggests that the goals students hold in 
their learning are a determinant of their self-efficacy and task value.  

 

A study by Greene, Miller, Crowson, Duke and Akey (2004) found that when 

students perceive a subject to be of value for their future goals, they would be 
willing to study hard to master and develop competencies in that subject. This 

finding was supported by Miller and Brickman (2004) who argued that 

“human beings simply do not pursue competence in every area open to them” 
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and would only spend time and exert effort to engage in and master academic 

tasks they perceive to be important and useful for them in the future. 

Control of Learning Beliefs 

Control of learning beliefs refers to students’ beliefs that their effort to learn 

will result in positive outcomes (Pintrich et al., 1991), that is, outcomes are 

attributed to one’s own effort as opposed to external factors such as luck or 
the teacher or one’s innate ability. In Weiner’s (1985) attribution theory, he 

suggested that attributing success to effort leads to positive motivational 

consequences while attributing failure to lack of ability has negative 
consequences. Weiner defined attribution in terms of three dimensions: locus 

of causality (is the cause inside or outside the individual), stability (can the 

cause change) and controllability (can the individual affect the cause e.g. 
amount of study). How students perceive causes in terms of these dimensions 

will impact self-efficacy (Weiner, 1985). Success caused by stable factors 

such as constant effort and hard work will lead to expectations of continued 

success and thus increase self-efficacy. This is consistent with Seifert’s (2004) 
study which found that students with high self-efficacy choose to work on 

more difficult tasks, persist longer in the face of challenges, produce work of 

high quality and thus obtain better achievement scores. 

Research using the Motivated Strategies for Learning Questionnaire 

(MSLQ) 

Al-Harthy, Was and Isaacson (2010) studied the relationship between self-
efficacy, task value, goal orientations, metacognitive self-regulation, self-

regulation and learning strategies to investigate the contribution of each on 

students’ achievement scores using the MSLQ. The participants were 256 

undergraduates in an educational psychology course at a Midwestern state 
university in USA. The study found that the correlation between self-efficacy 

and achievement score was the largest (r = 0.45). The study also found that 

students who have high self-efficacy are likely to be mastery oriented, value 
the task at hand and are more likely to be cognitively engaged in learning. 

 

A similar study of 1475 Year-9 students in Singapore by Lau, Liem and Nie 

(2008) examined the role of self-efficacy, task value and achievement goals 
in students’ learning strategies, task disengagement, peer relationship and 

English achievement outcome.  The study found that self-efficacy and task 

value directly predicted achievement goals in differential ways. Self-efficacy 
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had direct influences on deep learning strategies and achievement outcomes 

while task value motivated students to develop competence in English. In 
comparison to task value, the study found that, students’ self-efficacy was 

more weakly predictive of the mastery goal adoption, that is, while students’ 

self-confidence in their own capabilities for learning English was influential, 

the perceived instrumentality of English played a more pivotal role in 
motivating students to develop competence in English. 

Research Questions 

This study seeks to investigate the interrelationships between the five 
motivational constructs: Intrinsic Goals, Extrinsic Goals, Task Value, Control 

Beliefs and Self-Efficacy of Secondary Four Express students towards 

mathematics and their correlations with mathematics achievement scores. 
Although the findings are of particular interest to teachers and educators in 

Singapore, the findings of this study may also contribute to a greater 

understanding of students’ perceptions, motivation and beliefs when they are 

preparing to sit for high stakes examinations. 
 

Three research questions were formulated as follows: 

 
1. What are the levels of motivation amongst Secondary Four Express 

students, with respect to the five motivational constructs: Intrinsic Goals, 

Extrinsic Goals, Task Value, Control Beliefs and Self-Efficacy? 
2. What are the interrelationships amongst Secondary Four Express students’ 

perceptions of Intrinsic Goals, Extrinsic Goals, Task Value, Control 

Beliefs, Self-Efficacy and achievement scores in the study of 

mathematics?  
3. What are the reasons given by Secondary Four Express students that 

motivate them to learn mathematics? 
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Method 

Subjects 
A total of five Secondary Four Express classes in one Singapore secondary 

school took part in this study. Of the 157 students, 72 (45.9%) are females and 

85 (54.1%) are males.  

Instrument 
To investigate the students’ perceptions about intrinsic goal orientation, 

extrinsic goal orientation, task value, control of learning beliefs and self-

efficacy beliefs, an instrument adapted from the Motivated Strategies for 
Learning Questionnaire (MSLQ) was used. The MSLQ consists of 81 self-

report items in two broad categories: (1) a motivation section and (2) a 

learning strategies section. Since the MSLQ is completely modular, the scales 
can be used together or individually, depending on the needs of the researcher 

(MSLQ; Pintrich et al., 1991). Each construct consists of four to eight items 

for the students to rate. In using the MSLQ for this study, the items from the 

five motivational constructs to be studied were rephrased to specifically refer 
to mathematics and to align to the Singapore education context to ensure that 

the student participants understand the survey items and respond 

appropriately. A total of 26 items were used (see Appendix).  
 

All items on the survey were rated on a 7-point Likert scale (1 = Strongly 

Disagree, 2 = Disagree, 3 = Slightly Disagree, 4 = Neither agree nor disagree, 
5 = Slightly Agree, 6 = Agree, 7 = Strongly Agree). 

 

Intrinsic goal orientation and extrinsic goal orientation. The four Intrinsic 

Goals items (items 1, 13, 18 and 20) and the four Extrinsic Goals items (items 
6, 9, 11 and 25) serve to measure the students’ goal orientation. On the MSLQ, 

goal orientation refers to students’ general goals or orientation to the course 

as a whole. If students perceive themselves to be participating in a task (in this 
case learning mathematics) for reasons such as challenge, curiosity and 

mastery, they would score highly in the Intrinsic Goals construct. On the other 

hand, if students perceive themselves to be participating in a task (in this case 

learning mathematics) for reasons such as grades, rewards, performance, 
evaluation by others and competition, they would score highly in the Extrinsic 

Goals construct. Sample Intrinsic Goals items include ‘In my Mathematics 

class, I prefer course materials that really challenge me so I can learn new 
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things.’ and ‘When I have the opportunity in my Mathematics class, I choose 

assignments that I can learn from even if they don’t guarantee a good grade.’. 
Sample Extrinsic Goals items include ‘Getting a good grade for Mathematics 

is the most satisfying thing for me right now.’ and ‘I want to do well in 

Mathematics because it is important to show my ability to my family, friends, 

or others.’. 
 

Task value. On the MSLQ, task value refers to students’ perceptions of the 

course material in terms of interest, importance, and utility. The six Task 
Value items (items 3, 8, 14, 19, 22 and 23) ask students to evaluate how 

interesting, how important and how useful the task (in this case mathematics) 

is. Sample items include ‘It is important for me to learn the course material in 
my Mathematics class.’ and ‘I think the Mathematics course material is useful 

for me to learn.’ 

 

Control of learning beliefs. On the MSLQ, control of learning refers to 
students’ beliefs that their effort to learn will result in positive outcomes. It 

concerns the belief that outcomes are contingent on one’s own effort, in 

contrast to external factors. If students believe their efforts to study make a 
difference in their learning, they should be more likely to study strategically 

and effectively. The four Control Beliefs items in the instrument are items 2, 

7, 15 and 21. Sample items include ‘If I study in appropriate ways, I will be 
able to learn the material in my Mathematics class.’ and ‘If I don’t understand 

the Mathematics course materials, it is because I didn’t try hard enough’. 

 

Self-efficacy for learning and performance. The eight Self-Efficacy items 
(items 4, 5, 10, 12, 16, 17, 24 and 26)  in the instrument aim to measure 

students’ self-appraisal of their ability to master a task (in this case 

mathematics). When responding to these Self-Efficacy items, students make 
judgements about their ability to accomplish a task as well as their confidence 

in their skills to perform that task. Sample items include ‘I am certain I can 

master the skills being taught in my Mathematics class.’ and ‘I expect to do 

well in Mathematics’.  

Procedure 

The first part of data collection for this study was carried out using a self-

reporting online questionnaire to collect data on students’ perceptions of their 
intrinsic goal orientation, extrinsic goal orientation, task value, control of 
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learning beliefs and self-efficacy. The students were invited to take part in the 

online questionnaire which was conducted during curriculum time. The online 
survey instrument was created using a Google form and students were given 

the URL to access the questionnaire. The author, who facilitated the data 

collection exercise, read the following instructions to the students before they 

began answering the survey questions: 
 

“This survey is created for researchers to understand your 

perceptions, motivation and beliefs towards your learning of 
mathematics. There are no right or wrong answers. Your 

responses should best reflect your attitudes towards 

mathematics. Do not worry about projecting a good image. 
Although we ask for your class and index number, your 

responses will be kept strictly confidential.” 

 

Each student took approximately 15 minutes to complete the online survey. 
 

The second part of data collection for this study involved qualitative data 

collection via interview sessions with two groups of students. The first group 
consisted of high performing students, that is, students who scored 85% and 

above for their school’s mathematics preliminary examinations. The second 

group consisted of low performing students who failed their school’s 
mathematics preliminary examinations. Six students from each category were 

randomly selected across the cohort for a focused group discussion to find out 

what motivates them to learn mathematics. The focused group discussion was 

conducted by the author. 

Results and Discussions 

The mean scores and standard deviations for each item in the questionnaire 

were first computed. Next, the items were sorted according to the motivational 
construct they were categorised under and the mean scores and standard 

deviations of each of the five motivational constructs were computed. Finally 

the achievement scores based on the students’ mathematics preliminary 

examinations were added to the data collected and the Pearson Product-
Moment Correlation Coefficient was computed across all constructs. 
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Research Question 1: Levels of Motivation with respect to the Five 

Motivational Constructs 
Table 1 shows the means, standard deviations, minimum and maximum 

ratings of each self-reporting item in the questionnaire sorted according to the 

motivational construct they are categorised under. The items within each 

construct are arranged in descending order according to their mean ratings. 
High means indicate high levels of beliefs.  

 
Table 1 

Means and standard deviations of each questionnaire item   

Motivational 
Construct 

Item 
No. 

Items Mean SD Min Max 

 

Intrinsic  

Goals 

 
 

18 The most satisfying thing 

for me in my Mathematics 

class is trying to 

understand the content as 

thoroughly as possible. 

5.67 1.28 1 7 

13 In my Mathematics class, I 

prefer course materials 

that arouse my curiosity, 

even if it is difficult to 

learn. 

5.43 1.23 1 7 

1 In my Mathematics class, I 

prefer course materials 
that really challenge me so 

I can learn new things. 

5.23 1.22 1 7 

20 When I have the 

opportunity in my 

Mathematics class, I 

choose assignments that I 

can learn from even if they 

don’t guarantee a good 

grade. 

4.97 1.34 1 7 

     

 

Extrinsic 

Goals 

9 The most important thing 

for me right now is 

improving my overall 

L1R5, so my main concern 

for Mathematics is getting 
a good grade. 

6.25 1.19 1 7 
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11 If I can, I want to get better 

grades for Mathematics 

than most of the other 

students. 

6.20 1.10 3 7 

6 Getting a good grade for 

Mathematics is the most 
satisfying thing for me 

right now. 

5.90 1.33 1 7 

25 I want to do well in 

Mathematics because it is 

important to show my 

ability to my family, 

friends, or others. 

5.16 1.81 1 7 

 
 

Task Value 

 

8 It is important for me to 

learn the course material 

in my Mathematics class. 

5.80 1.13 1 7 

23 Understanding the subject 

matter of Mathematics is 

very important to me. 

5.64 1.36 1 7 

22 I like the subject matter of 

Mathematics. 

5.45 1.43 1 7 

3 I think I will be able to use 

what I learn in 

Mathematics in other 

subjects/courses. 

5.41 1.22 1 7 

19 I think the Mathematics 

course material is useful 

for me to learn. 

5.41 1.28 1 7 

14 I am very interested in the 

content area for my 
Mathematics class. 

5.06 1.45 1 7 

Control 

Beliefs 

15 If I try hard enough, then I 

will understand the 

Mathematics course 

material. 

5.91 1.08 2 7 

2 If I study in appropriate 

ways, I will be able to 

learn the material in my 

Mathematics class. 

5.81 1.09 2 7 
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7 It is my own fault if I don’t 

learn the material in my 

Mathematics class. 

5.48 1.35 1 7 

21 If I don’t understand the 

Mathematics course 

materials, it is because I 
didn’t try hard enough. 

5.12 1.40 1 7 

 

 

 

 

Self-

Efficacy 
 

 

 

 

 

 

 

 

 

 

 

 
 

17 I expect to do well in 

Mathematics. 

6.13 1.22 1 7 

10 I am confident I can learn 

the basic concepts taught 

in Mathematics. 

6.03 1.04 2 7 

26 Considering the difficulty 

of Mathematics, the 

teacher, and my skills, I 

think I will do well in 

Mathematics. 

5.75 1.23 1 7 

24 I am certain I can master 

the skills being taught in 
my Mathematics class. 

5.64 1.22 1 7 

4 I believe I will receive an 

excellent grade for 

Mathematics. 

5.50 1.50 1 7 

16 I am confident I can do an 

excellent job on the 

Mathematics assignments 

and tests. 

5.45 1.30 1 7 

12 I am confident I can 

understand the most 

complex material 
presented by my teacher in 

my Mathematics class. 

4.93 1.38 1 7 

5 I am certain I can 

understand the most 

difficult material 

presented for 

Mathematics. 

4.76 1.31 1 7 

 

Table 2 gives a summary of the means, standard deviations, minimum and 

maximum ratings of the total scores for the five motivational constructs. Table 
2 serves to give an overview of the ratings for each construct while Table 1 
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gives greater insight into how the students rated the individual items that make 

up each construct in the questionnaire. 
 

Table 2 

Means and Standard Deviations of Total Scores across the Five Motivational 

Constructs 

Variables Mean Standard 

Deviation 

Response Construct 

Min Max Min Max 

Intrinsic Goals 21.29 3.91 10 28 4 28 

Extrinsic Goals 23.51 3.95 11 28 4 28 

Task Value 32.78 6.15 6 42 6 42 

Control Beliefs 22.32 3.48 10 28 4 28 

Self-Efficacy 44.18 8.40 18 56 8 56 

  

 

Table 3 
Average Means and Standard Deviations across the Five Motivational Constructs 

Variables Mean Standard Deviation 

Intrinsic Goals 5.32 0.98 
Extrinsic Goals 5.88 0.99 

Task Value 5.46 1.03 

Control Beliefs 5.58 0.87 

Self-Efficacy 5.52 1.05 

 

To facilitate comparison of the descriptive statistics across constructs, the 

average means and standard deviations across the five motivational constructs 

are presented in Table 3. The relatively high mean scores for all constructs in 
Table 3 suggest that the students surveyed are generally motivated to learn 

mathematics since the mean scores for each construct are well above 5 and the 

overall mean of the five motivational constructs is 5.52 out of a maximum 
score of 7 which can be considered quite high. The construct that scored 

highest is Extrinsic Goals (mean = 5.88). From Table 1, it can be seen that 

survey items 9 and 11 belonging to the Extrinsic Goals category has the top 
two means based on individual survey items. Extrinsic Goals item 6 also 

scored high based on individual survey items. A closer look at these 3 items 

in the questionnaire shed light on the extrinsic motivating factor for these 

students.  
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Item 9, “The most important thing for me right now is improving my overall 

L1R5, so my main concern for Mathematics is getting a good grade.”  had a 
mean score of 6.25, which indicated the mean was towards the “strongly 

agree” point of a seven-point Likert scale. As the survey participants had just 

sat for their school’s Preliminary examinations and were about 5 months from 

their high stakes O-Level national examinations when they completed the 
questionnaire, it was hardly surprising that improving their L1R5, an 

aggregate score measuring their overall academic performance, was their key 

motivating factor. In the competitive Singapore education system, an O-Level 
candidate’s overall L1R5 determines the post-secondary options available to 

the candidate and since mathematics grades are a compulsory component in 

computing the overall L1R5, these Secondary Four Express students would 
pragmatically want to obtain good grades for mathematics. The high mean 

scores for item 11 “If I can, I want to get better grades for Mathematics than 

most of the other students.” and item 6 “Getting a good grade for Mathematics 

is the most satisfying thing for me right now.” most likely stem from their 
desire to improve their L1R5. In comparison, these students’ extrinsic 

motivation to do well in mathematics is less influenced by their desire to show 

off since item 25 “I want to do well in Mathematics because it is important to 
show my ability to my family, friends, or others.” was the lowest scoring item 

(mean = 5.16) under the EG category. 

 
In contrast, the construct that scored the lowest is Intrinsic Goals (mean = 

5.32). The low score (mean = 4.97) of item 20 “When I have the opportunity 

in my Mathematics class, I choose assignments that I can learn from even if 

they don’t guarantee a good grade.” again suggests how important good grades 
and therefore L1R5 are to students due to sit for their high stakes O-Level 

national examinations. This item was amongst the lowest scoring 3 items from 

the questionnaire and its relatively low score seems to suggest that many of 
these students value good grades in mathematics over learning mathematics. 

 

This observation is further confirmed by the relatively lower scores for the 

items in the “Task Value” category. In this survey, the six Task Value items 
ask students to evaluate how interesting, how important and how useful 

learning mathematics is. The mean score for this category is 5.46. This 

relatively lower mean score seems to suggest that these students value good 
grades in mathematics not so much due to their inherent interest in the subject 

but rather more because they need the good grades to help them secure a good 



Pang Yen Ping                                                                                                          15 

 

overall L1R5. This can be seen from item 14 “I am very interested in the 

content area for my Mathematics class.” which is the lowest scoring (mean = 
5.06) item in the “Task Value” category.  

 

The students were most consistent in their views on the constructs of Control 

Beliefs. The mean score for Control Beliefs is 5.58. Based on Weiner’s (1985) 
attribution theory, what students attribute their success to will impact their 

sense of self-efficacy. Students’ responses to item 15 (mean = 5.91) “If I try 

hard enough, then I will understand the Mathematics course material.” and 
item 2 (mean = 5.81) “If I study in appropriate ways, I will be able to learn the 

material in my Mathematics class.” suggest that these students generally 

attribute their success to internal, stable and controllable factors. 
Consequently, as supported by Weiner’s findings, these students expect to do 

well in mathematics (item 7, mean = 6.13) and are confident that they can 

learn the basic concepts taught in mathematics (item 10, mean = 6.03). 

Interestingly, the two lowest scoring items from the questionnaire were item 
12 (mean = 4.93) “I am confident I can understand the most complex material 

presented by my teacher in my Mathematics class.” and item 5 (mean = 4.76) 

“I am certain I can understand the most difficult material presented for 
Mathematics.” Both of these items were from the Self-Efficacy category and 

students’ responses to items 5, 7, 10 and 12 seem to suggest that they were 

only confident in their ability to solve routine problems involving basic 
mathematical concepts. This suggests that some students probably attribute 

their inability to do well in mathematics to task difficulty such as a difficult 

examination paper instead of their lack of effort to prepare well for the 

examination. 

Research Question 2: Interrelationships amongst the Five Motivational 

Constructs and Achievement Scores 

Results of the correlation analysis, in this case the Pearson correlation, are 
presented in Table 4. Table 4 provides a breakdown of the correlations among 

mean scores in the five motivational constructs: Intrinsic Goals, Extrinsic 

Goals, Task Value, Control Beliefs and Self-Efficacy and achievement scores 

based on the students’ mathematics preliminary examinations results. The 
correlation coefficients range from 0.19 to 0.80 and were all positive. From 

Table 4, we can see that most of the correlations are statistically significant at 

the 0.01 level (2-tailed) with the exception of the correlation between extrinsic 
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goals and achievement scores which is only statistically significant at the 0.05 

level (2-tailed).  
 

This study found that the motivation construct of Self-Efficacy is most 

correlated with achievement scores (r = 0.50, p < 0.01). This finding is 

consistent with studies that have shown that students’ sense of self-efficacy 
affects their academic performance (Pajares, 1996; Pajares & Miller 1995; 

Mclnerney, Cheng, Mok & Lam, 2012; Al-Harthy et al., 2010 and Lau et al., 

2008). In addition, Al-Harthy et al’s. (2010) study using the MSLQ also found 
that the correlation between self-efficacy and achievement score was the 

largest. 

 
This study found that the highest correlation occurs between task value and 

intrinsic goals (r = 0.80, p < 0.01) suggesting that Secondary Four Express 

students’ pursuit of intrinsic goals is underpinned most predominantly by their 

perceived importance of mathematics. This finding is coherent with the 
findings in Lau, Liem and Nie (2008)’s study using the MSLQ. 
 

Table 4 

Correlations among Intrinsic Goals, Extrinsic Goals, Task Value, Control Beliefs, 

Self-Efficacy and Achievement Scores 

 Intrinsic 

Goals 

Extrinsic 

Goals 

Task 

Value 

Control 

Beliefs 

Self-

Efficacy 

A Scores 

Intrinsic 

Goals 
-- 0.60** 0.80** 0.63** 0.71** 0.31** 

Extrinsic 

Goals 
 -- 0.62** 0.54** 0.64** 0.19* 

Task  

Value 
  -- 0.71** 0.65** 0.27** 

Control 

Beliefs 
   -- 0.58** 0.23** 

Self-Efficacy     -- 0.50** 

A Scores      -- 

A Scores – Achievement Scores 

** Correlation is significant at the 0.01 level (2-tailed). 

  * Correlation is significant at the 0.05 level (2-tailed). 

 

Table 4 shows weaker correlations between Intrinsic Goals, Extrinsic Goals, 

Task Value and Control Beliefs and Achievement Scores. Of these, Extrinsic 
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Goals has the lowest correlation with Achievement Scores (r = 0.19, p < 0.05). 

According to Cohen (1988), the size of a correlation is an indicator of the 
practical significance of a relationship, with correlations of about 0.3 

(irrespective of sign) taken to indicate moderate practical effect. Hence, based 

on Cohen’s definition, only the correlations between the motivation constructs 

of Self-Efficacy and Intrinsic Goals with Achievement Scores have both 
practical and statistical significance. This suggests that increasing Secondary 

Four Express Singaporean students’ self-efficacy and intrinsic motivation in 

mathematics may lead to an improvement in mathematics achievement scores.   

Research Question 3: Reasons given by Secondary Four Express students 

that motivate them to learn mathematics 

Following the analysis of the quantitative data and the finding that the 
motivation construct of Self-Efficacy is most correlated with achievement 

scores, the author decided that there was a need to conduct focused group 

discussions for the high-performing and low-performing students to glean 

further insights into the reasons behind why these two groups of Secondary 
Four Express students are motivated or not motivated to learn mathematics. 

Based on the students’ mathematics preliminary examination results, 6 high 

performing students and 6 low performing ones were randomly selected from 
the 157 students who took part in the online questionnaire to participate in a 

focused group discussion. The author conducted the focused group discussion 

with the 6 high performing students first followed by the 6 low performing 
students. The discussions were video-recorded for detailed analysis with the 

students’ consent. Before the start of each session, the author reminded the 

students that the purpose of the focused group discussion was to collect 

information related to their perceptions, motivational orientations and beliefs 
in the learning of mathematics. The author also assured the students that their 

responses would be kept anonymous. The 2 sessions lasted between 20 to 25 

minutes each.  
 

During the focused group discussion, the author asked the following 

questions: 

 
1.  When you do well/badly for mathematics tests/examinations, what do you 

attribute your success/failure to?  

 
2.  What do you like/dislike about learning mathematics? Why? 
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3.   Is it important to get a good grade for mathematics? Why or why not? 

 
4.  Do you think learning mathematics well and understanding the concepts 

are important? Why or why not? 

 

5. Do you think you have the ability to learn mathematics skills if you really 
put in the effort to do so? Why or why not? (only for low performing group) 

 

High Performing Group’s Discussion. When the high performing students 
were asked what they attributed their success in mathematics to, these students 

almost unanimously attributed their success to effective practice with helpful 

feedback from teachers to help them understand concepts and learn from 
mistakes. Effective practice could include timed practice and strategic practice 

on weaker topics. Although these students agreed that they were better at 

mathematics than their peers, they felt that this was not due to an innate ability 

in the subject but rather because of the time and effort they had spent on 
working to understand fundamental mathematical concepts and learning from 

their mistakes.  

 
We have a good teacher who points out our mistakes… I am not 

naturally good at maths, I just practice more and when I don’t 

understand, I ask the teacher. 
(Student 3) 
 

Mainly I think it’s because of the practice. But personally, I still 
think the maths teachers tend to give way too much practice papers 

for us to do. But in the end, I think it does help to give some of us 

the high marks that we got. 
(Student 4) 
 

I think the practice must be strategic practice. You cannot just 

practice, practice, practice and get everything wrong. The practice 

must come with constructive criticism. The teacher must be able to 
mark not just with ticks and crosses, but must be able to understand 

why you got it wrong and try to teach you so you can improve. 

(Student 6) 
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When these high performing students were asked if they liked mathematics 

and if getting a good grade in mathematics was important to them, five of the 
six high performing students interviewed agreed that they liked mathematics 

while one felt he was neutral towards the subject. However, all of them agreed 

that while liking a subject may help one to do well in it, it was not a necessary 

condition for doing well in a subject. Many also felt that getting a good grade 
in mathematics was more of a self-validation that they had truly understood 

and could apply the mathematics concepts they had learnt. For these high 

performing students, the fact that they had truly learnt and understood 
mathematics was more important than the grades. 
 

I just see maths as a subject I go through. The subjects I like are 

Humanities and English but I don’t do nearly as well for these 

subjects. In a way, it’s the method I guess, the method you use to 
get the results.  

(Student 4) 
 

Not making mistakes for the topics I am good at, being able to apply 

the concepts because I have understood the concepts well. 

(Student 2) 
Most importantly to me is that I am able to satisfy myself because 

I have met my own targets.  

(Student 1) 
 

Getting good grades makes me happy because it means I have 

learnt correctly. 

(Student 5) 
 

As much as I want to get good results, even if I get lousy results, to 

me, it’s just an exam after all. In the end, what is more important is 
the learning. Sometimes it’s difficult because you have to study for 

an exam when you want to learn more. 

(Student 6) 
 

Low Performing Group’s Discussion. When the low performing students were 

asked what they attributed their poor results in mathematics to, these students 

were quick to point out that they had been weak in the subject since primary 
school, some as early as Primary Three or Four. These students were aware of 
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the spiral nature of the Singapore mathematics curriculum and thus understood 

that their inability to do mathematics was compounded over the years, leading 
to a large learning gap in their Secondary Four year. Despite that, these 

students unanimously agreed that if they were given more time and if they put 

in more effort, they can actually pass the subject with proper teacher guidance 

and differentiated teaching.  
 

I think I am just not good in maths, not like the rest. It was since 

primary school. 
(Student 12) 

 

Same problem. It started in Primary 4. I was confused by the 
questions. I mean, not like those evaluate something type of 

questions but when they asked long structured questions, I get 

confused. 

(Student 11) 
 

Careless mistakes and also some basic stuff don’t really understand 

so it affects the other related questions.   
(Student 9) 

Since primary school, I have been failing maths… since Primary 3 

or 4. I failed all the way. Since Sec 1, I have also been failing. In 
Sec 2 and 3, I hated maths so much that I never put in effort. I really 

never listened at all and every day I copied homework. I copied and 

copied until when I came to Sec 4, I really don’t know anything. 

But I am able to answer questions now, not like last time. I put in 
more effort now. I am able to see a pattern now, not like last time 

when I don’t even see a connection. I think the difference is because 

I started to do my homework. It’s because of the homework that I 
started to understand things. That’s the difference this year. I 

stopped copying homework.  

(Student 8) 

 
Our Sec 2 maths teacher was really good. For some reason, he taught 

really well and we all understood. It was the only year I passed. He 

gave us a lot of examples. He’s quite funny and not very fierce. He 
makes us understand better. He goes slower and understands our 

speed.   
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(Student 11) 

 
I think it’s because of the separation too. That time we were 

separated: the slower people and the faster people. That’s the main 

reason. Those who were not good in maths went to another class and 

we went slow (which helped us learn better). 
(Student 8) 

 

Naturally, these students did not like the subject and found learning 
mathematics to be really frustrating. However, they agreed that if they were 

able to experience success in the subject and were given more time to really 

learn and understand the subject, they might begin to like the subject. They 
also agreed that it was important to learn some mathematics concepts well, 

especially those topics that were useful in everyday life. To these students, 

passing mathematics was important for them as passing mathematics was 

perceived as a necessary criterion for progression to a post-secondary 
educational option of their choice. 

 

Maths gets really irritating when it gets that difficult. 
(Student 7) 

 

If you really don’t know, it gets super annoying and really makes 
you hate the subject. We really need a lot of time to learn maths. 

Time is the issue. We take a longer time to process everything. 

(Student 8) 

 
Most of the courses need maths. 

(Student 7) 

 
Should learn some of the concepts like Statistics which can be 

helpful and useful in future jobs or studies.  

(Student 9) 

Implications 

The findings in this study reveal some practical implications for schools and 

classroom teachers on how to motivate students to learn mathematics and 
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increase mathematics achievement scores. In Singapore schools, where the 

learning environment is pragmatic and results-focused, extrinsic motivation 
amongst students is especially high, particularly in the year in which the 

students are due to sit for the high stakes O-Level examinations. While 

extrinsic motivation can be maintained, it should not be further promoted since 

extrinsic motivation is found in this study to correlate least with achievement 
scores. Instead, schools and mathematics teachers should develop strategies to 

promote intrinsic motivation for mathematics, especially amongst their low 

performing students. Pérez, Costa and Corbí (2012) found that high ability 
students intrinsically orientate towards mastery while students with more 

limited abilities orientate extrinsically towards performance. Hence there is a 

need for schools and mathematics teachers to make mathematics accessible 
and enjoyable for their low ability students and this should start from the 

Secondary One year or possibly even from the primary school years in view 

of the spiral nature of the Singapore mathematics curriculum. To this end, 

teachers may need to engage in professional development and dialogue to 
devise strategies and design mathematics lessons or tasks that target the 

affective domain of mathematics so as to promote interest, appreciation and 

confidence in the subject.  
 

The results showed that self-efficacy has the highest correlation with 

achievement scores. Students’ with higher levels of self-efficacy set higher 
goals, apply more effort, persist longer in the face of difficulty and are more 

likely to use self-regulated learning strategies (Wolters and Rosenthal, 2000). 

Classroom teachers therefore need to nurture healthy mathematics self-

efficacy in their students. Pajares (2006) suggests that this can be done by 
emphasising students’ skill development, praising what is praiseworthy, 

fostering optimism, promoting authentic mastery and successful experiences, 

or helping students set proximal subgoals rather than distal learning goals. 
Mathematics teachers can adopt some of these strategies to nurture 

mathematics self-efficacy in their students, especially their low performing 

students. 

 
This study also found that both high performing and low performing students 

believed that effort would reap results. However, teachers need to be mindful 

that simply asking their students to work hard may not be sufficient. Teachers 
need to give useful and timely feedback to their students to close learning gaps 

and correct misconceptions. Schools also need to cater for more differentiated 
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instruction. Since the high performing students value learning, they need to be 

challenged with tasks that promote deep learning and conceptual 
understanding instead of focusing only on procedural fluency for examination 

purposes. The low performing students, on the other hand, need more 

scaffolding during instruction and need to be taught at a slower pace. Schools 

with enough staffing resources can look into ability-banding as an immediate 
intervention strategy. In the meantime, teachers should undergo professional 

development in differentiated instruction and pedagogical content knowledge 

to develop their competencies to tailor instruction to meet the learning needs 
of diverse student profiles.  

 

In this study, the students were asked to articulate the reasons that motivate 
them to learn mathematics. It was found that given opportunities, students 

could verbalise their inner thoughts and reasons. This finding has implications 

for mathematics teachers who often assume that curriculum time should be 

used for content coverage and development of procedural fluency. Since the 
goals of the Singapore mathematics curriculum are also to develop positive 

attitudes, metacognition and a sense of personal achievement in mathematics 

(Ministry of Education, 2012b), perhaps teachers should re-think their 
classroom practices and begin to ask reflective questions by providing 

opportunities for students to give confidential answers to reflective questions 

like the ones in the interview. Such practices will provide outlets for students 
to regularly inform their teachers of difficulties experienced as well as their 

likes and dislikes of learning mathematics. Teachers can then use such data to 

continually refine teaching practices.  

Limitations 

Some limitations to this study should be noted. The data collected for this 

study was based on a convenience sample of 157 Secondary Four Express 

students from one Singapore government secondary school. Although the 
student profile of this school is fairly representative of the average 

Singaporean student, 157 students is still a rather small number when trying 

to generalise the findings to all Singapore Secondary Four Express students. 

Culture, value and belief differences could also exist between different 
schools. The issue of student perceptions compounded with the timing and 

manner in which the data for both the online questionnaire and the focused 
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group discussion was collected may also be problematic. Four of the students 

involved in the focused group discussion were the author’s own students. This 
may have influenced these students’ responses during the focused group 

discussion. All of the items in the questionnaire were presented in a positive 

way, with no reversals. Hence there could be a possibility that the responses 

from some students were simply a broad reflection of their attitude towards 
mathematics instead of a considered response to each individual nuance in the 

questionnaire items. Furthermore, due to the small sample size, meaningful 

correlational study could not be performed between the high, mid and low 
performing groups of students. 

Conclusion 

This study has provided some insights into the motivational orientations of 
Secondary Four Express students towards mathematics. It calls for 

mathematics teachers to have an increased awareness that students’ 

motivational orientations impact their progress and achievement in 

mathematics so appropriate strategies can be adopted to cater to the affective 
domain of learning mathematics. Future work in this area may involve larger 

samples across more schools. Other subject areas may also be examined.  
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Appendix – Survey Instrument 

Motivation and Mathematics 

This survey is created for researchers to understand your perceptions, 

motivation and beliefs towards the learning of Mathematics. Although we ask 

for your name, class and index number, your responses will be kept strictly 

confidential. No names will be revealed when the reports are generated.  
 

Section 1: Demographic Information 

 
Q1 Name: __________________ 

Q2 Class: _________________ 

Q3 Index Number: _____________ 
Q4 Gender: Male/Female 

 

 

Section 2:  Questionnaire Items 
 

 1=strongly disagree .... 

4=Neutral .… 7=strongly agree  

1 2 3 4 5 6 7 

1. In my Mathematics class, I prefer 

course materials that really 

challenge me so I can learn new 

things. 

       

2.  If I study in appropriate ways, I 
will be able to learn the material 

in my Mathematics class. 

       

3. I think I will be able to use what I 

learn in Mathematics in other 

subjects/courses. 

       

4. I believe I will receive an 
excellent grade for Mathematics. 
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5. I am certain I can understand the 
most difficult material presented 

for Mathematics. 

       

6. Getting a good grade for 

Mathematics is the most 

satisfying thing for me right now.  

       

7. It is my own fault if I don’t learn 
the material in my Mathematics 

class. 

       

8. It is important for me to learn the 

course material in my 

Mathematics class. 

       

9. The most important thing for me 
right now is improving my 

overall L1R5, so my main 

concern for Mathematics is 

getting a good grade.  

       

10.  I am confident I can learn the 
basic concepts taught in 

Mathematics. 

       

11. If I can, I want to get better grades 

for Mathematics than most of the 
other students. 

       

12. I am confident I can understand 
the most complex material 

presented by my teacher in my 

Mathematics class.  

       

13. In my Mathematics class, I prefer 
course materials that arouse my 

curiosity, even if it is difficult to 

learn. 
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14. I am very interested in the content 
area for my Mathematics class. 

       

15. If I try hard enough, then I will 
understand the Mathematics 

course material. 

       

16. I am confident I can do an 

excellent job on the Mathematics 
assignments and tests. 

       

17. I expect to do well in 
Mathematics. 

       

18. The most satisfying thing for me 

in my Mathematics class is trying 

to understand the content as 
thoroughly as possible. 

       

19. I think the Mathematics course 

material is useful for me to learn. 

       

20. When I have the opportunity in 

my Mathematics class, I choose 

assignments that I can learn from 
even if they don’t guarantee a 

good grade. 

       

21. If I don’t understand the 

Mathematics course materials, it 

is because I didn’t try hard 
enough. 

       

22. I like the subject matter of 

Mathematics. 

       

23. Understanding the subject matter 

of Mathematics is very important 

to me. 
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24. I am certain I can master the skills 
being taught in my Mathematics 

class. 

       

25. I want to do well in Mathematics 

because it is important to show 

my ability to my family, friends, 
or others. 

       

26.  Considering the difficulty of 

Mathematics, the teacher, and my 

skills, I think I will do well in 

Mathematics. 
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