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ABSTRACT 
Students engage in different activities when they study mathematics. These could range from 
traditional work like doing homework and asking for help to newer ones such as exploring 
mathematics with software and working with buddies. There are few studies about how often 
students use these activities and how useful they perceive these activities to be as their 
repertoires for studying mathematics. No study has been found that examines these 
perceptions by ethnic groups. 
 
A CRPP-funded project entitled Enhancing Mathematics Performance has one of its aims to 
understand how mathematically weak students handle the study of mathematics. Data were 
collected from Primary 4 and Secondary 1 students about their perceptions of different study 
techniques and home environments for studying mathematics. Findings by Chinese and 
Malay groups will be reported in this paper. The information will contribute toward the 
discussion about home and ethnic factors in mathematics learning, which have not received 
much attention locally and internationally. Pedagogy needs to be “re-designed” to take into 
consideration some of these factors, in particular for teachers who teach students of different 
ethnic groups in their classes, often the case in Singapore.  
 
INTRODUCTION 
Learning mathematics is a difficult task for students who are mathematically weak. Poor 
performance in school mathematics can be the results of many factors. Attempts to 
understand the plight of low-performing students in mathematics has remained a central issue 
in mathematics education for many years, both locally and internationally. During the lessons, 
they have to pay attention to teacher explanation and to carry out activities such as seatwork 
practice that may not be very meaningful or easy for them. After the lessons are over, they 
must complete the assigned homework and revise for upcoming tests. They may work with 
friends or get help from parents, older siblings, or tutors. The out of school activities could 
vary considerably across students. Very few studies have examined the out of class study 
environment and the study activities engaged in by low-performing students.  
 
In Singapore, there is a persistent concern about the differential performance in mathematics 
across ethnic groups. For the past ten years, the percentages of Malay students who pass 
PSLE Mathematics (A* to C) or O-level Mathematics are consistently between 25 to 30 
percentage points below the Chinese students1, even though at international comparison, 
Secondary 2 Malay students “performed significantly better in Maths than students in the 
United States, Australia, Sweden and Israel” (Tharman, 2005)2. Teachers at in-service 
sessions often raise the issue of this disparity in ethnic performance in mathematics. 
Currently, there is no published study about how students from different ethnic groups in 
                                                 
1 http://www.moe.gov.sg/press/2006/pr20061206.htm 
2 http://www.moe.gov.sg/speeches/2005/sp20050803a.htm 
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Singapore study mathematics or the support they receive from home. The CRPP-funded 
project entitled Enhancing Mathematics Performance has one of its aims to understand how 
mathematically weak students study mathematics in out of school context. This 
understanding might provide some clues to explain the difference in mathematics 
performance so that future intervention can focus on the plausible factors.  
 
In this paper, we report on some findings about the study environment and study activities of 
low performing students in mathematics from one Primary 4 and one Secondary 1 Normal 
(Academic) class. As a preliminary study of its kind, the survey method soliciting self-
reported perceptions was used. The data were analysed by the two main ethnic groups, 
namely Chinese and Malay. It should be pointed at the beginning that the small sample size 
and the use of questionnaire do not allow for valid generalisations to the overall situation in 
Singapore.  

 
RESEARCH QUESTIONS 
The study was conceptualised as one of understanding students who are weak in mathematics. 
The three research questions were: 
 
1. What types of study environment do mathematically weak students work under? 
2. What study activities do these students say they engage in? 
3. Are there major differences in study environment and study activities perceived by 

Chinese and Malay students? 
 
RESEARCH METHODS 
The study was conducted in May 2004 with voluntary participation from several schools. The 
participating teachers met with the research team to discuss the objectives of the study and 
the questionnaire about students’ perceptions of different study environment and study 
activities for mathematics. They nominated one of their classes consisting of mathematically 
weak students for this study. The teacher administered the questionnaire to their own students, 
and a part-time research assistant collected the questionnaire from the teachers.  
 
The findings for this paper are based on one Primary 4 and one Secondary 1 Normal 
(Academic) class. The composition of the two classes is shown in Table 1. There were 
slightly more Malay than Chinese students in the P4 class, but the reverse holds for the S1 
class. 
 
Table 1: Gender and Ethnicity of Students 

Primary 4  

  Chinese Malay Others Total  
Male 7 12 1 20 
Female 7 7 2 16 
Total 14 19 3 36 

Secondary 1  
Male 16 3 1 20 
Female 5 13 2 20 
Total 21 16 3 40 

 
PRIMARY 4: FINDINGS ON STUDY ENVIRONMENT 
 
Home Environment 
As shown in Table 2, most of the Chinese students (77%) reported choosing a study room, 
but only about half of the Malay students reported so. Of the 30 students who gave reasons 
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for their choice, 22 of them mentioned quietness of the place. It was not clear from the data 
whether there was a lack of study room in the families of these Malay students or, if available, 
they did not make use of it.  
 
Table 2: Choice Location for Studying Mathematics at Home: P4 

 Chinese Malay Others Total  
Study room 10 9 2 21 
Kitchen/living room 2 6 1 9 
Bedroom 1 4  5 
Total 13 19 3 35 

 
Within the home environment, most students had access to more than one type of resources. 
Table 3 shows the number of times each resource was mentioned by the students. Textbooks, 
assessment books, and past examination papers were commonly used, and these types of 
resources support learning for examination. On the other hand, mathematics dictionary, 
software, and internet were rarely used, and there is a need to further determine whether the 
problem was availability or use. 
 
Table 3: Resources used by Students: P4 
 Chinese Malay Others Total 
1: Textbooks 8 14  22 
7: Assessment books 11 9 1 21 
6: Past exam papers 7 6 1 14 
2: Calculators 4 5  9 
3: Math dictionary 2 1 1 4 
4: Software & CD 1 1  2 
5: Internet  1 1 2 

 
Twenty six students responded to the statement, “My parent(s)/guardian(s)/brother(s)/sister(s) 
encourage me to do well in math” on a 4-point scale: Never (1), Occasional (2), Often (3), 
and Always (4). The mean scores did not differ much: 3.64 (Chinese students) versus 3.78 
(Malay students). In general, the home encouragement was at an acceptable level. 
 
In response to whether the family members “talk about math or do math activities at home”, 
the mean scores on the same 4-point scale also did not differ much: 2.85 (Chinese students) 
versus 2.72 (Malay students). It appears that most students did not engage in mathematics-
related activities in the home. 
 
Table 4 shows how many times different people were asked to help with regards to 
mathematics homework. Most of the students mentioned getting help from some people, and 
the most frequently mentioned ones were mothers and siblings. 
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Table 4: Who Help Student’s Mathematics Homework? P4 
 Chinese Malay Others Total 
2: Mother 7 6 2 15 
3: Brother/sister 5 8 1 14 
4: Tutor 3 4 1 8 
1: Father 3 3 1 7 
5: Friends 3 2 1 6 
6: No one 2 3  5 

 
Outside Home Environment 
For studying outside the home, most students preferred the school because it was “a nice 
place” (mentioned by 15 students), they could talk to their friends (12), and it was quiet (8). 
See Table 5. 
 
Table 5: Choice Location for Studying Mathematics Outside Home: P4 

 Chinese Malay Others Total  
School 10 9 1 20 
Friend's home 3 4 1 8 
Fast food outlets 1 1  2 
Others, e.g. Grandma's home  1  1 
Total 14 15 2 31 

 
Of these students, 36% of the Chinese and 44% of the Malay students attended tuition. These 
percentages were not as high as expected. 
 
Amount of Time Spent on Studying Mathematics 
The Chinese students reported spending an average of 2.23 hours per week on studying 
mathematics (SD = 1.35 hours), while the mean study time reported by the Malay students 
was lower, at 1.81 hours per week (SD = 0.80 hours). The difference may not be of practical 
significance. 
 
Enjoyment and Confidence about Mathematics 
On a 4-point scale (Never to Always), a majority of the students reported that their past 
experience of studying mathematics had been just enjoyable some of the times (mean = 2.88, 
SD = 0.89), with hardly any difference between the Chinese students (mean = 2.93) and 
Malay students (mean = 2.89). 
 
In terms of confidence on the scale 0 to 10, the overall mean score (7.90, SD = 2.04) was 
quite high. The Chinese students rated themselves highly using ratings from 6 to 10, with a 
mean of 8.07. On the other hand, the Malay students used the complete range of ratings from 
0 to 10, with a mean of 7.00. Thus, some of the Malay students in this class were not 
confident at all in mathematics. 
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PRIMARY 4: FINDINGS ON STUDY ACTIVITIES 
 
This second part of the questionnaire comprised a list of 30 activities related to the study of 
mathematics. These items were adapted from prior study on matriculation students in 
Australia (Wong, 1984) and secondary school students in Singapore (Wong, 1990) and 
Brunei Darussalam (Wong & Veloo, 1997). Students indicated how frequently they had used 
each activity on a 4-point scale (1-Never; 2-Occasionally; 3-Often; 4-Always), and how 
helpful theses activities were on a different 4-point scale (1-Waste of time; 2-Not so helpful; 
3-Helpful; 4-Very helpful). 
 
Frequencies of Study Activities 
The results are reported in Table 6. Regardless of ethnic groups and on the basis of the 
overall mean scores, the four activities very frequently engaged in were related to the 
traditional ways of study: Pay attention to teacher when he or she explains things (Q8; 3.49); 
Listen to others explaining things in class (Q9; 3.36); Hand in homework on time (Q15; 3.22); 
and Do a lot of practice exercises (Q23; 3.22). On the other hand, the rarely used activities 
were: Search for math resources on the internet (Q25; 1.81); Use software, such as Excel, 
Graphmatica, etc. (Q14; 1.83); and Copy someone’s else work (Q2; 1.89). It is worth noting 
that the more metacognitive activities, such as Write reflection about lessons, e.g. in a journal 
(Q24; 2.31), Make my own notes (Q5; 2.43), and Plan my own schedule of studying math 
(Q4; 2.72), were not frequently used. These are potential areas for future research.  
 
In the last column of Table 6, C indicates that the mean for the Chinese students is at least 0.4 
higher than the mean for the Malay students, while M indicates the reverse. The value of 0.4 
is arbitrarily chosen as it indicates a difference of about 10% for a 4-point scale. None of 
these differences were statistically significant at the 5% level. Nevertheless, items showing 
such differences may be used to propose possible interventions in future study. There are 
seven items coded C. In general, the Chinese students more than the Malay students were 
likely to engage in three clusters of activities: pay attention and explain things to others (Q7, 
Q8, Q9); memorise (Q18) and practise past examination papers (Q21); do practical activities 
and solve puzzles (Q28, Q29). On the other hand, there were only two M items; the Malay 
students were more likely than the Chinese students to mention copying someone’s else work 
(Q2; this was reported to occur only infrequently) and asking for help (Q13). 
 
Table 6: Frequencies of Study Activities: P4  
Study Activities (Frequency) All Chinese Malay Diff 
 x SD x SD x  SD  
Q1: Copy things from the white board, PowerPoint 

slides, OHP, etc. 3.17 0.62 3.07 0.73 3.17 0.51  

Q2: Copy someone’s else work. 1.89 0.89 1.64 0.74 2.16 0.96 M 
Q3: Volunteer to answer questions in class. 2.56 0.79 2.62 0.65 2.44 0.86  
Q4: Plan my own schedule of studying math. 2.72 0.94 2.79 0.80 2.63 0.96  
Q5: Make my own notes. 2.43 0.88 2.54 0.78 2.32 0.95  
Q6: Make up my own questions and solve them. 2.81 0.92 2.93 1.00 2.63 0.83  
Q7: Explain math to others, e.g. friends, teacher. 2.57 0.95 2.85 0.90 2.26 0.93 C 
Q8: Pay attention to teacher when he or she explains 

things. 3.49 0.82 3.79 0.58 3.28 0.96 C 

Q9: Listen to others explaining things in class. 3.36 0.76 3.57 0.65 3.16 0.83 C 
Q10: Present my solution in front of the class. 2.19 0.89 1.93 1.00 2.26 0.73  
Q11: Keep a notebook of my math mistakes and the 

corrections. 2.50 1.25 2.29 1.02 2.42 1.26  
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Study Activities (Frequency) All Chinese Malay Diff 
 x SD x SD x  SD  
Q12: Do extra math problems on my own. 2.69 0.75 2.79 0.70 2.74 0.81  
Q13: Ask for help when I do not understand. 2.97 1.03 2.64 1.15 3.16 0.90 M 
Q14: Use software, such as Excel, Graphmatica, etc. 1.83 0.92 1.71 0.82 1.83 0.92  
Q15: Hand in homework on time. 3.22 0.83 3.29 0.82 3.21 0.85  
Q16: Check my answers against those given in the 

books. 2.76 0.99 2.92 1.04 2.67 0.97  

Q17: Do the same problem in different ways. 2.78 0.90 3.00 0.78 2.63 0.89  
Q18: Memorise things by reading aloud, copying, 

underlining, highlighting, etc. 3.11 0.95 3.29 0.91 2.84 0.96 C 

Q19: Read two or more different math books. 2.67 0.86 2.64 0.84 2.79 0.85  
Q20: Read about life of mathematicians or history of 

math. 2.31 0.95 2.07 0.92 2.42 1.02  

Q21: Work through past examination papers. 3.17 0.91 3.43 0.76 2.89 0.99 C 
Q22: Revise my notes regularly. 2.91 1.06 2.79 0.97 2.94 1.14  
Q23: Do a lot of practice exercises. 3.22 0.83 3.14 0.77 3.21 0.92  
Q24: Write reflection about lessons, e.g. in a journal. 2.31 0.95 2.14 1.03 2.32 0.88  
Q25: Search for math resources on the internet. 1.81 0.95 1.86 0.95 1.74 0.87  
Q26: Do something nice after I have completed my 

math homework. 2.80 0.99 2.79 0.97 2.83 0.98  

Q27: Work on math projects given by the teacher. 3.17 0.81 3.21 0.80 3.05 0.85  
Q28: Do math activities outside class, e.g. puzzles, 

math trails, math corners at Science Centre. 2.43 1.01 2.64 0.93 2.22 1.11 C 

Q29: Do practical activities, e.g. protractor, abacus, 
algebra tiles. 2.78 0.93 3.00 0.68 2.47 1.02 C 

Q30: Study math together with friends or buddies. 2.66 0.87 2.50 1.09 2.67 0.69  
 
Helpfulness of Study Activities 
The results about perceived helpfulness of these activities are reported in Table 7. On the 
basis of the overall means, three of the four frequently used activities mentioned above were 
also perceived to be very helpful: Work through past examination papers (Q21; 3.77); Pay 
attention to teacher when he or she explains things (Q8; 3.74; all the Chinese students rated 
this Very Helpful); Do a lot of practice exercises (Q23; 3.58). However, listening to others 
explaining things in class (Q9; 3.31), though quite frequently used, was rated as not so 
helpful compared to the other activities. The least helpful activity was to copy someone’s else 
work (Q2; 1.83). The rest of the items had means above 2.42; this shows that the students 
perceived almost all the items to be somewhat helpful for their learning. Perhaps, these 
students, being only at Primary 4 level, were not able to discriminate between the degree of 
helpfulness of various study activities. Their sense of metacognitive awareness needs some 
training. 
 
The Chinese students were more likely than the Malay students to perceive that the following 
activities were helpful in their study: pay attention and explain things to others (Q7, Q8, Q9); 
do problems in different ways (Q17; the only item with statistically significant difference, 
p = .043), memorise (Q18), and practise past examination papers (Q21). Most of these 
activities were also used more frequently by the Chinese students than the Malay students. 
On the other hand, there were only one M item; the Malay students more than the Chinese 
students perceived that presenting solutions in front of the class to be quite helpful (Q10).  
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Table 7: Helpfulness of Study Activities: P4  
Study Activities (Helpfulness) All Chinese Malay Diff 
 x SD x SD x  SD  
Q1: Copy things from the white board, PowerPoint 

slides, OHP, etc. 3.56 0.88 3.64 0.84 3.47 0.96  

Q2: Copy someone’s else work. 1.83 0.57 1.69 0.48 1.95 0.62  
Q3: Volunteer to answer questions in class. 3.24 0.70 3.31 0.75 3.17 0.62  
Q4: Plan my own schedule of studying math. 3.03 0.91 3.29 0.73 2.89 0.94  
Q5: Make my own notes. 2.91 0.85 3.00 0.82 2.74 0.87  
Q6: Make up my own questions and solve them. 3.33 0.72 3.36 0.84 3.26 0.65  
Q7: Explain math to others, e.g. friends, teacher. 3.14 1.03 3.46 0.66 2.79 1.18 C 
Q8: Pay attention to teacher when he or she explains 

things. 3.74 0.66 4.00 0.00 3.53 0.84 C 

Q9: Listen to others explaining things in class. 3.31 0.92 3.50 0.52 3.05 1.13 C 
Q10: Present my solution in front of the class. 2.86 0.87 2.50 0.76 3.00 0.88 M 
Q11: Keep a notebook of my math mistakes and the 

corrections. 2.72 1.16 2.57 1.02 2.63 1.26  

Q12: Do extra math problems on my own. 3.43 0.82 3.38 0.87 3.37 0.83  
Q13: Ask for help when I do not understand. 3.42 0.69 3.43 0.85 3.37 0.60  
Q14: Use software, such as Excel, Graphmatica, etc. 2.51 1.01 2.64 0.84 2.44 1.10  
Q15: Hand in homework on time. 3.33 0.83 3.14 0.95 3.47 0.70  
Q16: Check my answers against those given in the 

books. 3.03 1.01 3.15 1.07 2.89 0.99  

Q17: Do the same problem in different ways. 3.25 0.91 3.64 0.63 3.00 1.00 C 
Q18: Memorise things by reading aloud, copying, 

underlining, highlighting, etc. 3.14 1.10 3.36 0.84 2.84 1.26 C 

Q19: Read two or more different math books. 3.33 0.72 3.43 0.65 3.26 0.81  
Q20: Read about life of mathematicians or history of 

math. 3.11 0.99 2.93 1.07 3.22 1.00  

Q21: Work through past examination papers. 3.77 0.65 4.00 0.00 3.56 0.86 C 
Q22: Revise my notes regularly. 3.39 0.80 3.36 0.74 3.37 0.89  
Q23: Do a lot of practice exercises. 3.58 0.69 3.64 0.50 3.47 0.84  
Q24: Write reflection about lessons, e.g. in a journal. 2.72 0.97 2.64 1.08 2.79 0.98  
Q25: Search for math resources on the internet. 2.42 0.94 2.29 0.99 2.37 0.83  
Q26: Do something nice after I have completed my 

math homework. 2.75 0.84 2.71 0.91 2.79 0.71  

Q27: Work on math projects given by the teacher. 3.17 0.88 3.21 0.70 3.00 1.00  
Q28: Do math activities outside class, e.g. puzzles, 

math trails, math corners at Science Centre. 3.06 1.00 3.08 0.95 3.00 1.12  

Q29: Do practical activities, e.g. protractor, abacus, 
algebra tiles. 3.26 0.78 3.29 0.73 3.17 0.86  

Q30: Study math together with friends or buddies. 3.14 0.96 2.86 1.03 3.26 0.93  
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SECONDARY 1 N(A): FINDINGS ON STUDY ENVIRONMENT  
 
Home Environment 
As shown in Table 8, about the same percentage (58%) of the Chinese students and Malay 
students had chosen bedroom as the preferred place to study mathematics. This was different 
from the choice of the P4 students reported above.  The two main reasons for this choice were 
quietness and they could do what they liked in their bedroom. 
 
Table 8: Choice Location for Studying Mathematics at Home: S1 N(A) 

 Chinese Malay Others Total  
Bedroom 11 9 3 23 
Kitchen/living room 3 1  4 
Study room 3 6  9 
Others  2   2 
Total 19 16 3 38 

 
Table 9 shows how often each type of resource was mentioned by the students. The finding is 
similar to that of P4 students, namely, textbooks and assessment books were commonly used, 
and for secondary school students, calculator was also an essential tool. On the other hand, 
mathematics dictionary, software, and internet were rarely used. 
 
Table 9: Resources used by Students: S1 N(A) 
 Chinese Malay Others Total 
1: Textbooks 15 15 3 33 
7: Assessment books 10 13 1 24 
2: Calculators 12 10 2 24 
6: Past exam papers 5 2 2 9 
5: Internet 1 2  3 
3: Math dictionary 1   1 
4: Software & CD 1   1 

 
The Malay students (mean = 3.50; SD = 0.89) reported always receiving encouragement from 
their family members to do well in mathematics. The Chinese students received different 
degrees of family encouragement (mean = 2.67; SD = 1.02). The difference in the levels of 
family encouragement reported by the two groups was statistically significant (p = .014).  
 
In response to whether the family members “talk about math or do math activities at home”, the 
overall mean score (mean = 1.93, SD = 0.94) across the ethnic groups is low, suggesting that 
most of the students did not engage in these activities at home. The Malay students reported 
slightly higher level of engagement (mean = 2.13; SD = 0.81) than the Chinese students (mean = 
1.71; SD = 1.06).   
 
Table 10 shows how many times different people were asked to help with regards to 
mathematics homework. The finding is very different from that for P4 students (cf. Table 4). 
At Secondary 1 level, the students reported seeking help from friends, siblings, and tutors 
more than from mothers. This pattern is evident in ethnic group. 
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Table 10: Who Help Student’s Mathematics Homework? S1 N(A) 
 Chinese Malay Others Total 
5: Friends 7 9 2 18 
3: Brother/sister 7 6 2 15 
4: Tutor 7 6  13 
1: Father 4 4 1 9 
2: Mother 5 4  9 
6: No one 3 3  6 
7: Others (e.g. cousin)  1  1 

 
Outside Home Environment 
For studying outside the home, most of the Malay students preferred the school with two 
main reasons: it was “a nice place” and they could talk to their friends. On the other hand, 9 
Chinese students preferred friend’s home while 6 preferred the school. Most of the Chinese 
students mentioned being able to talk to their friends (11 out of 16) as the reason of choice. 
See Table 11. 
 
Table 11: Choice Location for Studying Mathematics Outside Home: S1 N(A) 

 Chinese Malay Others Total  
School 6 10 2 18 
Friend's home 9 1 1 11 
Fast food outlets 1 1  2 
Others   3  3 
Total 16 15 3 34 

 
Of these students, 43% of the Chinese and 38% of the Malay students attended tuition. These 
percentages were not as high as expected. 
 
Amount of Time Spent on Studying Mathematics 
The mean study time reported by the Chinese students was 2.99 hours per week (SD = 4.62 
hours), while the amount of time reported by the Malay students was 2.32 hours per week (SD = 
2.03 hours). These study times were slightly higher than those reported by the P4 students. The 
S1 Chinese students reported a wide range of study times, and this raises the question of what is 
the optimal study time that students need to spend on doing mathematics homework, preparing 
for the next lessons, and revising for tests. 
 
Enjoyment and Confidence about Mathematics 
On a 4-point scale (Never to Always), the S1 students reported much lower level of enjoyment 
about studying mathematics compared to the P4 students (S1 mean = 2.15; P4 mean = 2.88). The 
Chinese students reported slightly higher level of enjoyment (mean = 2.29, SD = 0.85) compared 
to the Malay students (mean = 2.00, SD = 0.52).  
 
In terms of confidence on the scale 0 to 10, the overall mean (5.87, SD = 2.11) indicates an 
average level of confidence, and this is much lower than that reported by the P4 students 
(mean = 7.90). The Malay students expressed lower confidence level (mean = 5.63, SD = 
1.39) compared to the Chinese students (mean = 5.98, SD = 2.64), but this difference was 
very small. 
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The two results about enjoyment and confidence suggest that students at secondary level tend 
to have less positive experience about studying mathematics than students at primary level. It 
has been widely documented by overseas studies that older students tend to like mathematics 
less that younger ones (McLeod, 1992).  
 
SECONDARY 1 N(A): FINDINGS ON STUDY ACTIVITIES  
 
Frequencies of Study Activities 
The highest overall mean was only 3.15 (Q15: Hand in homework on time.) and the rest of 
the items had means between 3.00 and 1.33, much lower than those reported by the P4 
students. This result suggests that many of the study activities were not used frequently by S1 
students. Similar to P4 students, these S1 students reported very low use of IT, such as 
software and internet, for the study of mathematics. 
 
Minor ethnic differences were found in six activities. Based on the C items, the Chinese 
students more than the Malay students were likely to engage in reading about history of 
mathematics (Q20) and to solve puzzles (Q28). On the other hand, the Malay students 
reported more likely than the Chinese students to copy someone’s else work (Q2), make own 
notes (Q5), revise regularly (Q22), and studying with friends (Q30). The differences in mean 
scores for Q2 (p = .004) and Q28 (p = .022) were statistically significant, and some attention 
need to be paid to these differences. 
 
Table 12: Frequencies of Study Activities: S1 N(A)  
Study Activities (Frequency) All Chinese Malay Diff 
 x SD x SD x  SD  
Q1: Copy things from the white board, PowerPoint 

slides, OHP, etc. 2.48 0.85 2.48 0.98 2.50 0.73  

Q2: Copy someone’s else work. 2.05 0.68 1.81 0.60 2.44 0.63 M 
Q3: Volunteer to answer questions in class. 1.98 1.00 2.05 1.12 1.94 0.93  
Q4: Plan my own schedule of studying math. 1.75 0.84 1.57 0.87 1.94 0.85  
Q5: Make my own notes. 2.00 0.88 1.76 0.77 2.31 0.95 M 
Q6: Make up my own questions and solve them. 1.45 0.75 1.62 0.92 1.31 0.48  
Q7: Explain math to others, e.g. friends, teacher. 2.00 0.91 1.90 1.04 2.06 0.77  
Q8: Pay attention to teacher when he or she explains 

things. 3.00 0.72 2.90 0.77 3.13 0.62  

Q9: Listen to others explaining things in class. 2.70 0.91 2.62 0.86 2.94 0.93  
Q10: Present my solution in front of the class. 1.65 0.83 1.67 0.86 1.69 0.87  
Q11: Keep a notebook of my math mistakes and the 

corrections. 1.80 0.94 1.71 1.01 1.88 0.88  

Q12: Do extra math problems on my own. 2.10 0.84 2.10 0.99 2.06 0.68  
Q13: Ask for help when I do not understand. 2.85 0.92 2.90 0.99 2.88 0.88  
Q14: Use software, such as Excel, Graphmatica, etc. 1.33 0.62 1.33 0.73 1.25 0.45  
Q15: Hand in homework on time. 3.15 0.80 3.05 0.80 3.19 0.83  
Q16: Check my answers against those given in the 

books. 2.82 0.81 2.86 0.85 2.81 0.75  

Q17: Do the same problem in different ways. 2.12 0.88 1.95 0.92 2.31 0.87  
Q18: Memorise things by reading aloud, copying, 

underlining, highlighting, etc. 2.45 1.04 2.43 1.16 2.44 0.96  

Q19: Read two or more different math books. 1.93 0.10 2.00 1.22 1.81 0.65  
Q20: Read about life of mathematicians or history of 

math. 1.42 0.84 1.71 1.06 1.06 0.25 C 

Q21: Work through past examination papers. 2.57 1.11 2.48 1.29 2.69 0.87  
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Study Activities (Frequency) All Chinese Malay Diff 
 x SD x SD x  SD  
Q22: Revise my notes regularly. 2.48 1.01 2.33 1.15 2.75 0.86 M 
Q23: Do a lot of practice exercises. 2.52 0.91 2.52 1.08 2.63 0.72  
Q24: Write reflection about lessons, e.g. in a journal. 1.60 0.93 1.52 0.93 1.69 1.01  
Q25: Search for math resources on the internet. 1.35 0.66 1.33 0.73 1.38 0.62  
Q26: Do something nice after I have completed my 

math homework. 2.85 1.05 2.71 1.01 3.06 1.18  

Q27: Work on math projects given by the teacher. 2.27 0.88 2.14 0.96 2.44 0.81  
Q28: Do math activities outside class, e.g. puzzles, 

math trails, math corners at Science Centre. 1.79 0.92 2.10 1.07 1.38 0.62 C 

Q29: Do practical activities, e.g. protractor, abacus, 
algebra tiles. 2.05 0.90 2.14 0.96 2.00 0.89  

Q30: Study math together with friends or buddies. 2.53 1.15 2.33 1.24 2.75 1.06 M 
 
Helpfulness of Study Activities 
The three most helpful activities were: Pay attention to teacher when he or she explains 
things (Q8; 3.26); Ask for help when I do not understand (Q13; 3.23); Work through past 
examination papers (Q21; 3.00). The three least helpful activities were: Use software, such as 
Excel, Graphmatica, etc. (Q14; 1.77); Search for math resources on the internet (Q25; 1.75); 
Read about life of mathematicians or history of math (Q20; 1.68). These were also reported 
to be infrequently used. 
 
There was only one activity that the Chinese students reported to be slightly more helpful 
compared to the Malay students, namely to do mathematics outside class (Q28). On the other 
hand, the Malay students were more likely than the Chinese students to find the following 
helpful: copy work from the board (Q1); copy someone else’s work (Q2); plan study schedule 
(Q4; statistically significant, p = .027); create own notebook of mistakes (Q11); work through 
past exam papers (Q22); and revise regularly (Q22). These items seem to suggest that the 
Malay students were aware of the helpfulness of a wider repertoire of study activities. Any 
intervention could focus on making these study activities really effective. 
  
Table 13: Helpfulness of Study Activities: S1 N(A)  
Study Activities (Helpfulness) All Chinese Malay Diff 
 x SD x SD x  SD  
Q1: Copy things from the white board, PowerPoint 

slides, OHP, etc. 2.74 0.94 2.45 1.05 3.06 0.77 M 

Q2: Copy someone’s else work. 2.13 0.77 1.90 0.55 2.38 0.96 M 
Q3: Volunteer to answer questions in class. 2.31 0.98 2.25 1.07 2.31 0.95  
Q4: Plan my own schedule of studying math. 2.44 1.10 2.05 1.15 2.88 0.96 M 
Q5: Make my own notes. 2.54 1.12 2.50 1.19 2.63 1.09  
Q6: Make up my own questions and solve them. 2.08 0.98 2.15 0.99 2.06 1.06  
Q7: Explain math to others, e.g. friends, teacher. 2.33 1.01 2.35 1.09 2.19 0.98  
Q8: Pay attention to teacher when he or she explains 

things. 3.26 0.64 3.35 0.49 3.19 0.75  

Q9: Listen to others explaining things in class. 2.56 0.88 2.45 0.94 2.69 0.87  
Q10: Present my solution in front of the class. 2.23 0.93 2.20 0.95 2.31 0.95  
Q11: Keep a notebook of my math mistakes and the 

corrections. 2.30 1.04 2.10 1.04 2.56 1.03 M 

Q12: Do extra math problems on my own. 2.73 0.96 2.62 1.07 2.81 0.91  
Q13: Ask for help when I do not understand. 3.23 0.87 3.15 1.04 3.44 0.63  
Q14: Use software, such as Excel, Graphmatica, etc. 1.77 0.96 1.75 1.02 1.69 0.95  
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Study Activities (Helpfulness) All Chinese Malay Diff 
 x SD x SD x  SD  
Q15: Hand in homework on time. 2.95 0.75 2.86 0.73 3.06 0.77  
Q16: Check my answers against those given in the 

books. 2.93 0.80 3.00 0.77 2.81 0.91  

Q17: Do the same problem in different ways. 2.48 0.96 2.29 1.01 2.69 0.95  
Q18: Memorise things by reading aloud, copying, 

underlining, highlighting, etc. 2.68 1.10 2.62 1.20 2.69 1.08  

Q19: Read two or more different math books. 2.28 1.13 2.29 1.19 2.25 1.13  
Q20: Read about life of mathematicians or history of 

math. 1.68 0.86 1.86 0.96 1.50 0.73  

Q21: Work through past examination papers. 3.00 0.93 2.71 1.06 3.31 0.70 M 
Q22: Revise my notes regularly. 2.78 0.92 2.57 1.03 3.13 0.62 M 
Q23: Do a lot of practice exercises. 2.75 0.93 2.76 1.00 2.75 0.93  
Q24: Write reflection about lessons, e.g. in a journal. 1.85 1.14 1.90 1.18 1.81 1.22  
Q25: Search for math resources on the internet. 1.75 0.93 1.67 0.91 1.88 0.96  
Q26: Do something nice after I have completed my 

math homework. 2.90 1.03 2.86 0.96 2.94 1.24  

Q27: Work on math projects given by the teacher. 2.56 0.97 2.52 1.08 2.69 0.79  
Q28: Do math activities outside class, e.g. puzzles, 

math trails, math corners at Science Centre. 2.50 1.15 2.76 1.14 2.19 1.22 C 

Q29: Do practical activities, e.g. protractor, abacus, 
algebra tiles. 2.40 0.93 2.38 0.92 2.50 0.97  

Q30: Study math together with friends or buddies. 2.88 0.99 2.90 1.09 2.81 0.98  
 
DISCUSSION AND CONCLUSIONS 
The study environment provided by the home for these P4 and S1 students shows little ethnic 
differences. Chinese families and Malay families of mathematically weak students seem to 
provide similar resources and encouragement. However, differences are found across grade 
levels. P4 students reported working in study room, while S1 students reported using 
bedroom to do their study. The primary students tended to get help from their mothers (but 
not fathers) and siblings, while the secondary students sought help from friends, siblings, and 
tutors. Hence, parents of secondary school students need to ensure that their children befriend 
those who can help one another in their study. What these students reported as lacking in 
their home environment related to IT, namely software and internet. These are expensive 
resources and the ministry’s initiative to use IT to enhance engaged learning suggests that this 
aspect needs to be given more attention. The students reported rarely using mathematics 
dictionary, a low tech yet important learning tool. The teachers need to encourage more use 
of dictionary because to help students understand the precise meanings of mathematical terms. 
 
A disheartening finding was the lower levels of enjoyment and confidence about mathematics 
reported by the S1 students compared to the P4 students. This decline is consistent with 
international findings; still, it is a matter of concern so that the students do not lose interest 
and faith in this subject as they begin to study more complex mathematics. This is crucial for 
the information-based economies for the future of Singapore. 
 
Those study activities reported to be frequently used by the students were also perceived to 
be very helpful in their study. These activities are strongly related to the traditional teaching 
and learning techniques that help students to do well in examinations. Acquiring standard 
mathematics techniques at the primary and secondary levels is not a problem per se; after all, 
these techniques were developed by mathematicians since ancient times to solve standard 
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problems and it would be foolish not to help school students to master them. On the other 
hand, these students reported infrequent use of the more metacognitive activities and 
activities that can promote higher order thinking and greater interest in mathematics. At the 
moment, the students did not find them helpful, probably because of lack of familiarity and 
understanding the effectiveness of these techniques for their learning. The challenge for 
mathematics teachers is to use the more innovative teaching techniques in their own teaching, 
and in the process, the students can widen their repertoire of study activities. Some ethnic 
differences were found, though not in drastic magnitudes, and it would be wise for the 
teacher to take these differences into their lesson planning. This is an entirely new field of 
pedagogical development and research will be required. 
 
As mentioned at the beginning, the findings cannot be generalised to the general student 
population in Singapore schools. Another limitation of this study is that no data were 
collected about students’ mathematics scores, so that it is not possible to investigate the 
impacts of these study activities on achievement. Further research can be directed into these 
areas.  
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