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ABSTRACT 

 
Much research has been done on classroom questioning that examines the phenomenon from 
the teacher’s perspective. Comparatively rare are studies that look at student questioning as 
an instructional strategy, which has a strong metacognitive aspect. In contrast to the days in 
the classroom when students listen passively during lessons, a vibrant classroom learning 
environment is nowadays recognised as one that engenders and supports students who 
participate actively by asking questions. How may students be supported in asking questions 
during a lesson and how do they respond to attempts to make them ask more questions in 
class? This paper reports on some findings from a study on the use of a student questioning 
approach with mathematically weak students. Four mathematics teachers from three different 
schools designed their lessons to include specific times for student to ask questions, in 
contrast to the common practice of students asking questions whenever they feel the need to 
do so. The students were given laminated cards containing some pre-designed question 
prompts chosen by the teachers. These prompts were designed to assist students in asking 
questions about the meaning, method, reasoning, and the application aspects of the 
mathematics topics being taught. At the designated time, the teacher paused for the students 
to select a question prompt. The teacher then called on some students to read the selected 
question from the cards or to ask their self-generated question. The teacher would answer 
some of these questions on the spot. At the end of a student questioning episode, the students 
would record their experiences of the learning and responses to the question-and-answer 
interaction that had just taken place. Quantitative (survey) and qualitative (interview) data 
were analysed to determine the student reactions to this innovative learning technique. 
Teachers of other subject areas can easily incorporate this approach in their lessons to 
promote active learning through students formulating and asking their own questions. 
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INTRODUCTION 
 
Much research has been conducted on classroom questioning which examines the 
phenomenon from the teacher’s perspective. Teachers are often urged to use different types 
of questions, such as low order and high order questions, questions for classroom 
management, and questions for thinking (Watson & Mason, 1998), and what they actually 
ask in mathematics classrooms has also been studied (e.g., Vale, 2003). Comparatively rare 
are studies that look at student questioning, with its strong metacognitive aspect, as an 
instructional strategy in mathematics teaching. In contrast to the days in classrooms where 
students listen passively in lessons, a vibrant learning environment coupled with engaged 
pedagogies is nowadays recognised as one that can engender and support students who will 
participate actively by asking questions.  
 
There are at least two psychological reasons for students to ask questions about their lessons. 
First, they will learn better and understand more when they can clarify their doubts through 
asking questions. Second, they can learn from feedback to their queries and work, whether 
the feedback is given by the teachers or their classmates. Thus, asking questions has been 
recognised as an important learning strategy, and this activity will engage the learner in 
elaborating and integrating what is being learnt. Such mental activity should lead to better 
learning compared to just passively taking in information. Many educators have conducted 
studies to examine the efficacy of self-questioning in comprehension of textual materials 
(King, 1992; Martin & Pressley, 1991; Palincsar & Brown, 1984; Pressley, Symons, 
McDaniel, Snyder & Tunure, 1988; Ram, 1991), but none of these are about mathematics 
learning. This study was an attempt to explore this uncharted area. 
 
Our experience, supported by teachers’ comments at various meetings and in-service sessions, 
suggests that Singapore students are unlikely to be active in asking questions in front of the 
class even though they may not understand the lesson. Two possible reasons are: 
 
(a) They do not know what to ask, as some students are prone to ask unhelpful questions, for 

example, “Explain everything from the beginning”! This is particularly true for weak 
students who may not be able to frame their questions about mathematics using proper 
English. This study provided prompts to help them learn how to ask questions related to 
specific aspects of the topic being taught.  

(b) Some students do not want to look stupid in front of their friends by asking what might 
appear to be simple questions. Selecting questions from a given list might be less 
threatening to these students.  

 
The preceding sketch of the functions of student questioning, together with likely responses 
of local students, led the research team to devise a system of prompts to help students ask 
questions in class during mathematics lessons. This system consists of a set of student 
question cards (SQC), to be explained later. The study was part of the bigger project, 
“Enhancing Mathematics Performance of Mathematically Weak Students”, supported by the 
Centre for Research in Pedagogy and Practice (CRPP). This paper aims to discuss the 
following research questions: 
 
(a) How did mathematics teachers incorporate SQC in their lessons and what did they say 

about this new pedagogy? 
(b) How did students from the weaker streams react to this teaching technique? 
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METHODS OF THE STUDENT QUESTION CARDS (SQC) STUDY 
 

Participants 
 
Two primary school teachers from different schools and two secondary school mathematics 
teachers from the same school took part in this study. Participation was on a voluntary basis. 
The study was carried out in March 2005.  
 

Procedure 
 
In January 2005, the research team met with the participating teachers to discuss the rationale, 
research questions, pedagogical objectives, and teaching techniques incorporating student 
questions. The two main pedagogical objectives were:  
 
(a) To encourage students to become more engaged and active in lessons by asking guided 

questions. This is expected to raise metacognition of the students about the nature of 
learning. 

(b) To familiarise students with the four main aspects of mathematics learning: meaning, 
method, reasoning, and application. Listening to teacher’s answers to the questions will 
improve understanding of the lessons.  

 
For each of the four aspects of mathematics learning, the teachers discussed several questions 
that could be used as prompts and arrived at the following: 
 

Meaning 
M1: What do you mean by …. 
M2: What is the difference between …. 

and …. 
M3: Can you use a diagram to show …. 
M4:  (Your own question) 

Method 
Md1: Can you show us how to do this 

problem in another way? 
Md2: Can you explain/show us this step 

(….) again? 
Md3: What will you do next? 
Md4: (Your own question) 

Reasoning 
R1: Why do you do that ….? 
R2: What happens if you change …. 

to ….? 
R3:  (Your own question) 

Application 
A1: Why do we study this topic (….)? 
A2: How do we use this (….) in everyday 

life? 
A3:  (Your own question) 

 
The open-ended (Your own question) was included for students who wished to ask their own 
questions. While the specific questions can serve as scaffolding at the initial stage to promote 
student questioning, it is hoped that with sufficient practice students will be able to ask their 
own questions in a format that is specific and relevant to what is being taught.  
 
These questions were printed onto laminated cards and each student was given one set to use 
in mathematics lessons. The participating teachers designed their lessons to include specific 
question times (QT) for students to ask questions, in contrast to the common practice of 
students asking questions whenever they feel the need to do so. At these QTs, the students 
were encouraged to refer to the laminated SQC cards to think about what questions to ask. 
The teachers may proceed in different ways at this stage (see Table 1 below). Whatever 
questions were posed, the teacher would answer all or some of the questions on the spot. At 
the end of each QT, the students completed a checklist. Since this study was exploratory, the 
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team encouraged the teachers to choose ways that they were comfortable with or even to 
change their original plan in subsequent lessons to get a feeling of how different ways might 
work out. This freedom of choice is important because we believe that teachers who are 
working with new pedagogies should be comfortable with what they are experimenting in 
tandem with their own teaching style.  
 

Data Collection 
 
Several types of data were collected. At the beginning of the study, the students completed a 
questionnaire about their attitude toward mathematics and question-asking preferences. They 
completed the same questionnaire at the end of the study.  
 
At the end of each QT, the students completed a checklist. This checklist requested them to 
indicate the type of cards chosen, the question on the card, whether they were picked to ask 
their question, whether the teacher answered their question (directly or indirectly), and finally 
whether they understood the teacher’s answer.  
 
A part-time research assistant took field notes about the lessons, paying particular attention to 
the behaviours of the two designated students (selected by the teacher from the weaker ones 
in each class), the materials used, the mathematics content, board work, and verbal remarks 
made by teacher and students. Due to time constraint, each teacher was observed only two 
times, with about four to six QTs for each teacher. Audio or video recording was not used, 
partly to avoid subjecting the participating teachers to undue stress while they were 
experimenting with new teaching technique. The teachers were urged to practise this 
technique in between the observations. 
 
At the end of each observed lesson, the research assistant interviewed the teacher and the two 
designated students to find out about their responses to the SQC. These interviews were 
audio-taped and transcribed. The participating teachers were asked to keep a journal during 
the period and this was collected from the teachers. 
 

FINDINGS AND DISCUSSION 
 

How Did the 4 Teachers Implement Student Question Cards (SQC) 
 
The ways in which the four teachers had implemented SQC in their lessons are summarised 
in Table 1. The selection was generally based on the teacher’s perception of the students who 
raised their hands as well as the types of cards shown. Two teachers (T3 and T4) changed 
their choice during the duration of this study. These two teachers also commented that getting 
their students to fill in the appropriate items for the ellipsis (…) or this required some 
scaffolding. 
 
Two teachers commented that they had difficulty in answering Application questions, which 
were quite popular in one of the classes. One teacher commented that she was caught off-
guard by the question, “Draw a diagram to show …”. This last question shows that an 
effective teacher should pay attention to multiple modes of representing the same piece of 
mathematics (Wong, 1999).  
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Table 1. Ways in Which SQC was Implemented. 
T1 T2 T3 T4 

Selected students who 
had not asked questions 
before; it also depended 
on suitability of card at 
that point in time. 

Selected those who 
never answered 
questions or those who 
would ask interesting 
questions. 

Selected particular 
students to ask 
questions (very weak 
students would not ask 
pertinent question). 
Later selected students 
based on cards/type of 
question. 

Selected those who did 
not usually ask 
question; later selected 
from among those  with 
the most (colour) card 
first; later selected from 
among those  with the 
least (colour) card first. 
 
At QT2, selected those 
few who put up cards. 

Thought that cards 
would be more useful 
when topic was 
difficult; so when topic 
was easy (e.g. 
introduction to topic), 
tended not to use in 
lesson 

 Scaffolded questions 
asked; prompts and 
examples given. This 
led to good questions 
coming up; students 
asked relevant 
questions and were 
able to insert 
appropriate words into 
the blanks in questions. 

Students unable to 
specify the ‘that’ in 
their question (e.g. 
what do you mean by 
that?) so had to probe 
further.  
 

Students called out 
number, not read 
question  

  Made sense of 
students’ questions by 
guessing & clarifying 
with them. 

 
The following sections will now deal with some findings of the female teacher (T2) who was 
teaching algebraic factorisation to her Secondary 2 class of 40 students. Two lessons with 
five QTs were observed.  
 

Student Questions and the Topic 
 
What types of questions did students choose? Was the choice related to what was being 
taught just before the QT? Table 2 shows the frequency of questions for QT1, the first 
observed question-asking episode for this teacher. Just before this episode, the teacher 
reviewed the techniques for factorising expressions such as 18ac + 12ab and 9 – 25x2. The 
two frequently asked questions were about meaning of factorisation and to repeat the 
explanation about the technique. 
 
Table 2. Frequency of Questions Asked by Students at QT1. 
Question Type Questions No. of students 
Meaning M1 What do you mean by … ? 8 
Method Q2 Can you explain/show us this step again? 8 
Reasoning Q1 Why do you do that? 4 
Method Q1  Can you show us how to do this problem in another way? 3 
Meaning Q2 What is the difference between … and … ? 3 

 
Table 3 below shows the results for QT2. Prior to this, the teacher had called some students 
to the board to factorise the expressions x4 – y4   and 3x2 – 48 and discussed their working. 
The questions chosen were mainly about techniques, either to do it in another way or to 
explain the step again.  
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Table 3. Frequency of Questions Asked by Students at QT2. 
Question Type Questions No. of students 
Method Q1 Can you show us how to do this problem in another way? 8 
Method Q2 Can you explain/show us this step again? 8 
Reasoning Q1 Why do you do that … ? 4 
 
The results in Tables 2 and 3 suggest that the students had chosen the type of questions to 
match the content being taught. Note that Application questions were not asked; the students 
were apparently concerned about the technique of factorisation, and factorisation involves 
meaning, method, and reasoning, rather than application, in particular to real-life situations. 
This provides some support for the validity of the findings, namely that the students in this 
class were serious about the types of questions they wished to ask. 
 
Besides the questions about method, a few students selected the reasoning question, “Why do 
you do that?”. This shows that they were concerned with what Skemp (1976) described as 
relational understanding of mathematics. This attempt to make sense of procedure is 
particularly encouraging for these students who were identified as mathematically weak. The 
teacher explained the students’ difficulty as follows (I = interviewer; T = teacher): 
 

I: The question from your student was how do you change from 9 minus 25x2? 
T: To this, is it? 
I: To a2 – b2, what do you think of this question that the child asked?  
T: Obviously their sense of perfect square is not there. They don’t know what’s a perfect 

square, they can’t recognise it.  
I: mm … 
T: I think they are also confused by the x there. You see, given 25 alone and 9, they’re 

alright. But given an x, let x in it, I think they are confused, they cannot put variables and 
numbers together, they cannot see it, they get confused. Numbers alone, alright. But 
mixed, I don’t think they can do it. 

 
Use of Student Question Cards (SQC) 

 
The teacher said that it was easy to use the SQC in daily lessons. Responses from her students 
are given in Table 4.  
 
Table 4. Students’ Feedback on Use of SQC. (1 = Strongly Disagree; 6 = Strongly Agree) 

 1 2 3 4 5 6 Mean
Q20:  I could understand the questions on the cards. 2 1 11 11 7 6 4.00 
Q18:  The question cards were easy to use. 2 1 17 9 3 6 3.74 
Q22:  This “question cards” method helped me to understand 

mathematics better. 4 6 13 11 3 1 3.16 

Q21:  I would like my teacher to use this “question cards” method to 
teach mathematics. 9 6 7 8 4 4 3.11 

Q19:  I enjoyed using these question cards to learn. 7 6 11 10 1 3 3.03 
 
The students held different opinions about the use of SQC, suggesting that this technique 
might be more suitable for some students than others. In relative terms, the class as a whole 
was more agreeable that they could understand the given questions in SQC and found the 
cards easy to use, as compared to enjoying using the cards or wanting the teacher to use SQC 
in their mathematics lessons. The open-response section of the post-intervention survey 
elicited both positive and negative feedback on the use of SQC. Positive reactions include 
helping them formulate questions, chance to ask questions, creative way of learning, and a lot 
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of questions from which to choose and ask the teacher. Negative comments include being 
forced to ask a question when one had none, afraid that the teacher would pick on him or her, 
disappointed that the teacher did not pick on him/her, time-wasting, and irritating (we could 
just simply raise our hands). Some students did not find the experience enjoyable because 
they had to ask a question regardless of their need. 
 
The two designated students commented at the interviews that they would still ask questions 
without SQC, as illustrated below. However, this student had not moved away from the 
common question “to re-teach” to questions that are more specific. 
 

I: Then the other question I wanted to ask is how do you find using these cards? You like it, 
you don’t like it?  

Y: Without these cards, we still ask questions. 
I: Right. Do you? Do you personally still ask questions without these cards? 
Y:  Ya. 
I: Yes? What kinds of questions do you usually ask? 
Y: mm… Repeat all the steps again lah. Re-teach, re-teach. 

 
The wide range of reactions serves to remind teachers of the unique needs of individual 
students and the diverse needs of a class. However, it is not easy to strike a balance of these 
two types of needs within each lesson.  
 

Changes in Students’ Question-Asking Repertoire 
 
One aim of the study was to find out whether the experience with SQC would help students 
ask specific rather than general questions about new things that they were learning. Instead of 
using mathematics ideas that the students were already familiar with, they were requested to 
frame questions about a fictitious entity called zencote: 
 

Suppose that your teacher has explained something called zencote to the class. Suppose you 
still do not understand what is a zencote. Write down a question about zencote you would ask 
your teacher. 

 
Their written responses before and after the study were coded and presented in Table 5.  
 
Table 5. Changes in Question-Asking Repertoire. 
Questions given by students Pre Post 
1. What is a zencote? 17 10 
2. Explain/teach again; explain further. 3 17 
3. What do you mean by zencote, meaning of zencote. 6 2 
4. (a) What/how is zencote used for; (b) Is it useful 4 3 
5. Give example in everyday life 2 1 
6. Miscellaneous: How to solve; Tell me about this topic; Show 

as an example using a diagram; Easier method to remember; 
What is the method of finding zencote? 

5 3 

7. I don’t understand 1  
8. Irrelevant/uncoded; “nothing” 2  
9. Blank  4 

Total 40 40 
 
At the beginning, nearly 40% of the written responses were “what is a zencote”, taken 
directly from the survey item. This general question was mentioned by only 25% of the 
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students after SQC. There was a considerable increase from 3 to 17 in the number of students 
who would request the teacher to explain again, following a similar question from the 
Method card. This “explain again” question is also mentioned in the student interview cited 
above. On the other hand, there was a drop in the number of students who asked the Meaning 
question, “What is the meaning of zencote?” (from 6 students to 2). Very few would ask 
about giving an example of zencote in everyday life. This shows that some students had 
appropriated the Method questions, in particular, “Can you explain/show us this step again”, 
but not others, into their repertoire. 
 

CONCLUSIONS 
 
Encouraging students to ask questions in class is a desirable form of engaged pedagogy based 
on sound psychological principles. However, implementing this principle through student 
question cards (SQC), an innovative technique not found in the current literature as far as our 
search is able to determine, received mixed responses from the teachers and students in this 
study. The questions in SQC are easy to design to meet the language level of the students and 
at the same time to focus on key learning ideas, such as searching for meanings, predicting 
the next step in an algorithm, looking for reasons, and thinking about applications of what is 
being taught. The technique can also be applied to subject areas other than mathematics by 
changing the guided questions. It is also flexible enough to allow teachers to experiment with 
different ways of using SQC, as shown in Table 1. Another approach that was not tested in 
this study is to allow students to ask each other the guided questions and for them to defend 
their own answers, as the “guided student-generated questioning strategy” reviewed by King 
(1992). This group activity might inject an element of fun and metacognition into students’ 
learning. 
 
This study is the first local research on this innovative technique designed to meet the needs 
of students who are mathematically weak. At the initial stage when a new teaching technique 
is studied, it is useful to focus on the responses of teachers and students to the technique. The 
four teachers and their students in this study reported a wide range of responses to SQC. The 
impacts of SQC on mathematics achievement were not studied. Further research could 
examine how different implementation strategies can be organised (for example, whether to 
allow students the choice to use SQC or not; how do teachers deal with difficult questions) 
and how they affect learning outcomes. This will contribute to engaged pedagogy and 
engaged learning between teachers and students.  
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