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Abstract: Teacher questions in mathematics learning can foster student understanding, especially 
teacher questions in small group discussions. Through the small group discussion method, teachers can 
specifically provide assistance to students more intensively in understanding learning materials by 
giving questions. There are 4 types of teacher questions in group learning, including convergent 
questions, divergent questions, probing and follow-up questions and evaluation questions. Based on the 
results of the study whose data were obtained from the analysis of learning videos conducted by a group 
of mathematics teachers consisting of 3 junior high school mathematics teachers and special interviews 
with teachers about the impact of teacher questions on fostering students' potential understanding, it 
was found that probing and follow-up questions were asked by teachers to help students solve problems 
in small group discussions. These questions direct students to understand the learning material and can 
be used as a reference in order to improve student potential. 
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1. Introduction  

Questioning by teachers in mathematics learning plays a crucial role in exploring and enriching 
students' understanding of mathematical concepts. Through strategically designed questions, teachers 
can stimulate critical thinking, invite students to actively participate, and encourage students to build 
their own understanding through a process of discovery. Effective questioning can connect prior 
knowledge with the knowledge being learnt, facilitate the development of problem-solving skills, and 
strengthen connectivity between concepts in mathematics. Thus, teachers' ability to ask questions is 
important to improve students' understanding of learning materials. 

Probing and follow-up questions is important for the teachers to strengthen students' confidence in 
learning [1-3], promote students' critical thinking, ensure students' understanding of learning material, 
and to find out students' thinking processes [2, 4-7]. Probing and follow-up questions can be used by 
the teacher both as a teacher's response to students and also as an assessment of answers to the concepts 
being studied [1,4,6,8]. Thus, the types of probing and follow-up questions that the teacher asks can 
determine students' understanding of the concepts being studied. 

Many ways are done by the teacher in order to understand the concept, one of them is asking 
questions. Asking questions is an activity that must be carried out by teachers in learning [6, 8, 9]. By 
making questions, the teacher will know the ability of their students [6, 10, 11]. Through asking 
questions, teachers can maximize learning outcomes [12]. 
In addition to asking questions, the teacher can ask students to collaborate with colleagues to 
understand concepts, for example the teacher uses the group discussion learning method [14-15]. 
Through group discussions, students can exchange ideas and discuss especially in problem solving. 
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Steps in problem solving include understanding the problem, planning, implementing the plan and re-
checking [15-17]. In carrying out this step the role of the teacher is very necessary. 

Learning mathematics is an activity carried out between teachers, students and the learning 
environment related to mathematics material. Mathematics teachers are advised to design student-
centered authentic and interdisciplinary learning activities in order to fulfill 21st century skills [18]. 
Communication in class is generally dominated by the teacher [19]. Communication is an important 
instrument for the implementation of learning so that a teacher must have good communication skills. 
In relation to teacher communication especially in terms of teacher questions, this study focused on 
communication activities that can occur in mathematics learning, namely asking teacher questions. 

Several studies have focused on the use of questions in the mathematics learning process [6, 20, 21]. 
Questions as an instructional tool are mostly used in learning [20]. Further, teacher guidance through 
analysis of questions asked and responses from students in mathematical discourse, can identify effective 
and ineffective question and answer strategies [6]. Moreover, teachers should need to create situations 
where questions relate to the questions asked, and identify situations that require the development of 
questioning skills [21]. 

The role of 3 mathematics Junior High School teachers in group discussion activities is the teacher 
asking various types of questions in small group discussions. The three teachers selected the types of 
probing and follow-up questions for each small group. The choice of question words and the depth of 
the teacher's questions are adjusted to the responses given by students in each group. By submitting 
teacher questions, students are able to solve problems contained and understand the material being 
studied. Therefore, it is important to examine more deeply about the technique of in group discussions 
and the reasons for selecting the types of questions in learning, especially probing and follow-up 
questions. Techniques of asking in group discussions and choosing the right types of questions can 
improve the quality of learning [22-27]. 

Research on the effectiveness of teacher questioning in group discussions has been conducted before 
[28-31]. Research on probing and follow-up questions has also been carried out previously by [2, 4, 6, 
7, 9, 32]. However, specific research has not been carried out on how mathematics teacher techniques in 
asking probing and follow-up questions in group discussion learning. 

This article will provide a theoretical contribution on the types of teacher questions in group 
discussions and their impact on students. Thus, it is expected that it can expand the repertoire of 
knowledge for the reader and does not rule out the possibility that the reader can imitate the activities 
carried out by the teacher in classroom learning for the same purpose. 
 

2. Literature Review 
Questions are the most powerful learning tool used by teachers to advance learning and increase 

student potential/understanding [9, 27, 33-35]. The following literature review provides context for 
the discussion about the purpose of asking questions in learning, the types of questions and the impact 
on students. We consider teacher questions in small group discussion lessons and types of teacher 
questions. Through the following literature review, we developed indicators detailing the teacher's 
questioning in learning activities, the definition of the types of questions asked by the teacher in 
learning and the frequency of the types of questions that the teacher used in learning so that it had an 
impact on students. 
 
2.1. Questioning as a Formative Strategy 

The purpose of asking questions to students is to help students clearly identify students' thoughts 
about the problem at hand, not to direct students to a solution. The teacher's questions will help 
students to see the relationship between ideas in understanding mathematical concepts [11, 36]. 
Questions related to ideas and learning objectives will arouse students' curiosity, help them think 
critically, reflect and help students build their own meaning in the material being studied. In addition, 
student responses will help teachers assess what students know and the next instructional steps [37]. 
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Some of the purposes of asking questions include questions to see students' thoughts, adapted to 
learning objectives, high-level questions according to student understanding, positioning questions that 
open responses to include other people, and the need to provide time in answering questions [37]. 

Wong KY [38] stated that questions help students to connect what is learned and what is already 
known. Findings from a study show that teachers mostly ask questions to attract interest and attention 
(26.3%) and to promote higher level thinking (14.8%) and to evoke the expression of feelings (14.1%). In 
addition, teachers use questions to manage students (4.8%) [69]. Therefore, well-constructed questions 
reflect higher order thinking and can promote knowledge acquisition [39]. 
 
2.2. Questioning as a Problem-Solving Strategy 

There are many types of questions that can be used by teachers in the process of asking questions to 
students [6, 24, 40-41]. Classification of questions into 4 categories: (1) probing and follow-up, these 
types of questions are used to investigate further the answers given by students; (2) leading questions, 
main questions that direct students' answers through scaffolding; (3) Checklisting, the teacher gives 
questions from one question to the next with little attention to student responses; and (4) student-
specific questioning, specific questions given by the teacher about something [6]. Reproductive, closed, 
open, evaluative, and rhetorical questions [40]. Various strategies that can be carried out by asking 
questions [24]: (1) Checklisting, following the questions according to plan, the teacher gives one 
question to another with little help for students’ answers (no follow-up questions); (2) teaching more 
than judging, the teacher gives main questions with the aim of directing student answers and stops 
asking questions to teach concepts without encouraging students to provide responses; (3) asking 
questions and providing follow-up, the teacher uses various types of questions to find out more about 
student responses and other relevant questions, so that in the end students respond and are still open 
for discussion; question types include only asking wrong answers; non-specific questions (when the 
teacher follows up on student answers but with questions that indicate a lack of specificity); and 
competent questioning, (when the teacher listens to student answers and uses them to gather 
information about student reasoning). Types of questions include: open questions, closed questions, 
main questions, process questions and rhetorical questions [42]. From the discussion, it can be stated 
that one of the goals of asking questions is to solve problems in the learning that is carried out. 

 
2.3. Related Research 

Jiang, Y [43] used questioning as a form of formative assessment strategy by examining the 
practice of teachers of English as a Foreign Language in Chinese universities. The focus in this study 
was to investigate how teachers deploy questions to stimulate students' thinking, reveal students' 
current learning levels, and enable responses to inform pedagogical decisions [43] Research on types of 
probing and follow-up questions [2, 4, 6, 7, 9] submitted by teachers in learning. 

Friedman analyzed the questions asked by the teacher in learning. In his research, he explained how 
the strategies were used to obtain better learning outcomes with the subject of 13 teachers, especially in 
learning geometry [44]. In research conducted by [45], it was found that the submission of open-ended 
questions given by the teacher in class interaction resulted in an unfavorable response, so that as a form 
of response to student answers the teacher gave follow-up questions [45]. 

In research conducted by [46], it was found that the pedagogical style used in many mathematics 
classes was still (traditional). The teacher should explain how, when, and what types of questions to ask 
students. Then the teacher also needs to ascertain whether the questions asked are in accordance with 
the conditions of the students [47-48]. Research on teacher questions in group learning [28, 29, 30, 49] 
has also been conducted. 
 
2.4. Purpose of the Study 

This study aims to determine the types of questions asked by the teacher in group discussions and 
the impact of the types of questions asked by the teacher on students. Thus, the questions in this study 
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were what types of questions were asked by the teacher in group learning, which types of questions 
were asked the most by the teacher in group discussions and what was the impact on students? 
 

3. Method 
The purpose of this study was to determine the types of questions asked by teachers in mathematics 

learning to foster students' potential understanding in small group discussions. This study is a 
descriptive qualitative study with a case study [50] that explores cases about the types of teacher 
questions that fostering students' potential understanding in mathematics learning. The subjects of this 
study were three junior high school mathematics teachers who used the small group discussion method. 
 
3.1. Participants 

This research approach is qualitative research with a case study type. The cases explored by the 
researchers are questions asked by teachers to increase student understanding or students' ability to 
solve problems. This research was carried out at State Junior High Schools throughout Pamekasan 
Regency with a total of 26 mathematics teachers spread across 8 junior high schools. Of the eight junior 
high schools, there were 8 mathematics teachers who were used as potential subjects in the research. 
Each school was represented by 1 teacher. The 8 mathematics teachers were selected because they had 
the potential to become prospective research subjects who were selected based on the following criteria; 
(1) teaching mathematics material; and (2) willingness to become a potential research subject. Subjects 
were taken by observing learning carried out on eight state junior high school mathematics teachers for 
3 weeks, twice in each meeting. Based on the results of observations made by researchers, there were 3 
teachers who met the criteria as research subjects. The subject criteria in this research are (1) teaching 
mathematics material; (2) using group discussion learning methods; (3) asking questions in the learning 
process; (4) willing to become a research subject. 
 

Table 1. 
Determination of research subject selection based on criteria. 

No Initial Home 
school 

Research subject criteria Decisions  

Teaching 
mathematics 

material 

Group 
discussion 

method 

Asking 
questions in 
the learning 

process 

Willing to 
be a 

research 
subject 

 

1 NS A ∨ ∨ ∨ ∨ Research 
subject 

2 IL B ∨ ∨ ∨ ∨ Research 
subject 

3 AL C ∨ - - ∨ - 

4 IY D ∨ ∨ ∨ ∨ Research 
subject 

5 FC E ∨ - ∨ ∨ - 

6 DH F ∨ - - ∨ - 

7 FE G ∨ - ∨ ∨ - 

8 EG H ∨ - ∨ ∨ - 

 
Based on Table 1 above, there are 8 mathematics teachers who have the potential to be research 

subjects. However, only 3 teachers meet the 4 criteria determined by the researcher, namely teaching 
mathematics material, using group discussion method, asking questions in the learning process and 
being willing to be research subjects. Thus, the researcher decided to choose NS, IL, and IY as research 
subjects. 
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3.2. Data Collection Tools 
Observations of the learning process were carried out to obtain information related to the learning 

done by the research subjects. Learning observations were carried out on subjects NS, IY and IL during 
2 meetings with a time allocation of 70 minutes for each meeting. Observations were done by using 
auxiliary instruments in the form of observation sheets which were filled in directly by the researcher 
during the learning process. Observation sheets are used to record all teacher activities during the 
learning process. These learning activities include preliminary activities, core activities and closing 
activities [51]. However, in this study the researcher observed the focus of subject questions in the core 
learning activities. Video recording equipment (handycam) and image recording (camera) are used for 
documenting the results of learning videos and images that researchers cannot capture directly during 
the learning process. So, the observation sheet has been filled in directly by the researcher.  

The focus of this research is to find out the types of questions that are mostly asked by research 
subjects in group discussions, especially during core learning activities. So, the observation sheet is 
specifically designed to find out the types of questions asked by teachers in delivering material, student 
involvement and carrying out assessments. As shown in Table 2. 
 
Table 2. 
Observation sheet. 

No Aspects observed Types of questions Target of questions 
being asked 

Comments 

CQ DQ PF EQ Personal / Small 
group / Big group 

 

1 Core activities       
a. Explanation 
b. Student involvement 
in learning 

      

c. Implementation of 
learning assessment 

      

 
In addition to observation sheets, researchers conducted semi-structured interviews to research 

subjects. Interviews were conducted to confirm information that researchers did not obtain while 
observing learning directly, such as the reasons for choosing certain types of questions in group 
discussions, and the impact of the types of questions on students. The interview process was carried out 
using a cellphone as a voice recording tool to assist researchers in conducting data analysis. 
 
3.3. Data Collection Process 

The data collection process was carried out by observing the learning done by three research 
subjects for 2 consecutive meetings. Next, the learning video is transcribed into a learning transcript. 
Apart from learning transcript data, researchers also collected data in the form of recorded interviews 
with three research subjects, which were then transcribed into interview transcripts. The data collection 
process in the form of learning videos was carried out for 4 weeks, and 3 weeks for the interview 
process. 

Research subjects’ interview process requires a relatively long time to dig deeper into the types of 
questions asked by teachers in group discussions and the impact that occurs on students after the 
process of asking questions. The interview process is also carried out by playing back the learning video 
in minutes and seconds that the subject has done when asking questions to students. 
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3.4. Data Analysis 
The results of the observations which were in the form of learning transcripts were reduced and 

coded for each type of question asked by the research subjects in the group discussion process. Coding is 
carried out based on Table 3. 
 

Table 3. 
Coding types of questions in learning. 

No Types of questions Code 
1 Convergent CQ 
2 Divergent DQ 
3 Probing and follow up PF 
4 Evaluation EQ 

 
This question coding typology refers to research conducted by classification system [52,53]. Next, 

based on the coding analysis provisions in table 3, the researcher calculated the questions most 
frequently asked by the subjects. Reasons for choosing the types of questions that are often asked during 
interviews with subjects and the impact that occurs on students after asking questions by the subject. 
Based on the process, researchers can draw conclusions. 
 

4. Results and Discussion 
4.1. Teacher Questions in Small Group Discussion 

Many probing and follow-up questions were asked by teachers in group discussions. This can be 
seen in the percentages of Table 2 below. Based on the results of interviews with the teacher, the 
teacher asks probing and follow-up questions to help students solving problems. The interrogative 
sentences used by the teacher in asking probing and follow-up questions depend on the responses given 
by students in learning. 

Types of convergent questions are also asked by teachers in learning. The teacher asks these types 
of questions to determine students' ability to understand the problem. Students can answer the 
convergent questions asked by the teacher by doing 1 stage of calculation or thinking. Apart from that, 
there are several other types of questions, such as divergent and evaluation. Divergent questions are 
used by the teacher to find out students' understanding of the material being discussed and usually the 
teacher uses open ended questions. Evaluation questions are used by the teacher to evaluate or find out 
the extent of student understanding, checking student understanding. Frequently used interrogative 
sentences such as "how are the others, do you understand?". Explanation of each type of question will be 
presented in the table. 4 and the percentage for each type of question that the teacher used in group 
discussion is presented in Table 5. 

Table 4 provides definitions and examples of the various types of questions that might appear in the 
lesson to give readers an idea of the types of questions. Table 3 shows the average number of questions 
asked by the teacher in group discussion activities. 
 

Table 4. 
Types of questions asked by the teacher. 

Type Definitions Examples 
Convergent question Convergent questions, teachers 

sometimes ask students 
to make a specific response which 
in many cases can be obtained by 
a one-step thinking process [8]  

" Is a triangle a two dimensional 
shape?" (IL-at the 11th minute 
and 21st second) 
"In what condition it give us 
advantages?" (IY-at the 20th 
minute 16 seconds) 
"What is the meaning of the 
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central angle?" (NS-at 2 min 24 
sec) 

Divergent question Divergent questions have a non-
limiting tendency, leaving 
respondents/students free to 
choose one of possible ways to 
answer, and in details. Questions 
are open questions [8] 

"Circle elements, what are the 
elements of the circle?" (NS-at 1 
minute 20 seconds) 
"Why do sellers make profits?" 
(IY-at the 7th minute 15 
seconds) 
How do you determine the size 
of the central angle? (IL-at 5 
minutes 25 seconds) 

Probing and follow up 
question 

Follow-up questions were asked 
by the teacher based on the 
responses given by students. The 
responses given can be a new tool 
for teachers to follow up on the 
objectives in question [8] 

IY: "how do you know it is a 
profit?", "55,000" 
S: “multiplied by 10” 
IY: “what price does 10 times 
mean?” 

Evaluative question In this evaluative question, there 
is a process of evaluating or 
clarifying the responses submitted 
by students. Sometimes, this 
question is used by the teacher to 
check the truth of the students’ 
answers. [8] 

“No, anyone else” (NS-at 2 min 4 
sec) 
 "Do you understand?" (IL-at 8 
minutes 14 seconds) 
"Profit, how much is the profit, 
write over here what is known, 
got it?" (IY-at the 7th minute the 
20th second) 

 
Table 5. 
Percentage of questions types asked by teachers. 
Questions types Subject 

IY IL NS 
Convergent question 9.02% 22.89% 7.37% 
Divergent question 13.53% 10.84% 13.11% 
Probing and follow up 67.66% 60.24% 52.45% 
Evaluative question 9.7% 6.02% 27.04% 

 
4.2. Convergent Questions 

Convergent questions are asked by the teacher to get responses from students. This convergent 
question requires one stage of student thinking to answer the teacher's question. Of the three subjects, 
IL mostly asked convergent questions. Based on the results of the IL teacher interviews asking 
convergent questions to find out students' initial abilities before studying the next material, the impact 
that occurs on students is that with these questions students are able to think and be active in group 
discussions. 

The following is an excerpt from the interview with the IL teacher 
Researcher : Why do you ask this question in group learning? (While showing the results of 

the learning   video recording) 
Teacher IL : I ask this question because I want to know the initial concept that students 

have. 
Researcher : After you gave this question, how did the students respond? 
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Teacher IL : Alhamdulillah, the responses given by the students were good and they 
answered my questions about triangles well 

Based on the interview excerpts above, the teacher said that the students' responses to the 
convergent questions given by the teacher were very good. Students convey their initial knowledge 
about the concept of triangles and Teacher IL submits convergent questions during early learning 
activities. 
 
4.3. Divergent Questions 

Divergent questions are asked by the teacher to get student responses without limiting student 
answers. Usually, teachers use open questions to find out student responses. Of the three subjects above, 
subject IY asked the most divergent questions. Based on the interview, teacher IY asked divergent 
questions to give freedom to students to express their ideas, and the impact of this was that students 
could express their opinions in solving problems. 

The following is an excerpt from the interview with teacher IY 
Researcher : Why do you ask this question to students in learning? (While showing the 

results of the learning video recording when teacher IY asked a divergent 
question) 

Teacher IY : I ask this question to find out the ideas that students have, especially what ideas 
students have while determining the value of gains and losses. 

Researcher : What is the impact of the questions that you ask on students? 
Teacher IY : With the questions I ask, I can find out the ideas the students have. In addition, 

I can also train students' ability to express opinions. 
Based on the interview excerpts above, the teacher said that the students responded well to the 

teacher's questions. Students express ideas how to determine profit and loss. Teacher IY delivered 
divergent questions during the core learning activities. 
 
4.4. Probing and Follow Up Questions 

The teacher uses probing and follow-up questions to find out more about student responses, and the 
teacher gives follow-up questions on the answers given by students. The three teachers above were 
mostly asked probing and follow-up questions. Based on the results of the three interviews the teacher 
argued that the questions used by the teacher could help students solve problems and help students 
understand the material being studied. So that the impact of students is able to solve problems properly 
and precisely. 

The following is an excerpt from the interview with Teacher IY 
Researcher : Why did you ask this question during the lesson? (While showing the results of 

the learning video recording when teacher IY asked probing and follow up 
questions) 

Teacher IY : I am used to not directly answering questions asked by students. I try to lure 
them to remember the material that has been studied before. So, I often ask this 
question in the learning process. In addition, I use these questions so that 
students can solve problems encountered in group discussions. 

Researcher : How did the students respond when you asked the question? 
Teacher IY : The students responded well to my question. Students answered the questions I 

asked according to their respective abilities. 
The following is an excerpt from the interview with Teacher IL 

Researcher : Why did you ask this question during the lesson? ((while showing the results of 
the learning video recording when the IL teacher asked probing and follow up 
questions) 

Teacher IL : I ask this question because I want to help students understand the learning 
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material and so that students can solve problems in group discussions. 
Researcher : How did the students respond when you asked the question? 
Teacher IL : Students try to answer the questions well. They try to put forward alternative 

answers they have 
The following is an excerpt from the interview with Teacher NS 

Researcher : Why did you ask this question during the lesson? (While showing the results of 
the learning video recording when the NS teacher asked probing and follow up 
questions) 

Teacher NS : I ask this question so students can solve problems during group discussions. 
Researcher : How did the students respond when you asked this question? 
Teacher NS : If they understand the learning material, then they answer questions 

simultaneously. 
Researcher: What if students don't understand the material you teach? 

Researcher : What if students don't understand the material you teach? 
Teacher NS : Students will ask questions about material they don't understand. 

Based on the excerpts of the interview above, the three teachers IY, IL and NS asked probing and 
follow-up questions in the core activities or when explaining learning material. Probing and follow up 
questions are used to help students understand the material and solve problems during group 
discussions. Students respond to the teacher's questions by providing answers and can solve the 
problems given. 
 
4.5. Evaluation Questions 

Evaluate Questions are asked to find out the understanding gained by students. Whether students 
understand the topic of learning or not. Of the three teachers above, the NS teacher submitted more 
evaluation questions. Based on the interview results, the NS teacher explained that evaluation questions 
were asked to assess whether the material or solutions provided/written were truly understood by 
students. So, the impact of this type of question is that the teacher knows students' understanding of the 
material being studied. 

The following is an excerpt from Teacher NS 
Researcher : Why did you ask this question during the lesson? (While showing the results of 

the learning video recording when the NS teacher asks evaluation questions) 
Teacher NS : In every lesson, I always ask this question because I want to know whether my 

students really understand the material that I have learned. 
Researcher : When did you ask this question? 
Teacher NS : If they understand the learning material, then they answer questions 

simultaneously. 
Researcher : What if students don't understand the material you teach? 
Teacher NS : I ask this question when I want to check student understanding, maybe at the 

beginning of learning, when finishing delivering learning material and during 
closing activities or concluding learning outcomes. 

Researcher : How did the students respond when you asked this question? 
Teacher NS : Students try to give answers according to the questions I gave. 

Based on the interview excerpts above, it can be seen that the teacher's question evaluation ends in 
all learning activities, both initial activities, core activities and closing activities. The purpose of the 
teacher asking this question is to find out students' understanding of the material that has been studied. 
The response given by students was that they tried to show their understanding by answering 
questions given by the teacher. 

A part from the 4 types of questions asked by the teacher, there are responses given by students. 
Students responded well to the questions asked by the teacher. Students answer the teacher's questions 
according to the substance of the question the teacher asks. After that, the teacher provides feedback in 
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the form of follow-up questions as a form of teacher validation that the students understand the material 
that has been explained. The impact of follow-up questions from the teacher can stimulate students' 
thinking to continue to think and consider every answer given. So, this can increase students' 
understanding so that students can solve problems.  Below is an example of a conversation that 
occurred between a student and a teacher. 

Students : Ardi bought a sewing machine for 150,000, a month later he sold it for 
120,000.  Determine the percentage of its profit and loss 
Teacher IY : So, what do you know about the question above, what is known from 
the question above? 

Students : Ardi bought a sewing machine for 150,000 
Teacher IY : What does 150000 costs for? 
Students : Purchase price 
Teacher IY : Purchase price means it is known that the purchase price is 150,000, and then? 
Students : It was sold for 120,000 
Teacher IY : Yes, what does price 120,000 means? 
Students : Sell 
Teacher IY : Selling price, does that mean that's all that is known? 
Students : Yes 

Teacher IY : Yes, okay, then after that, you can already calculate what it's called, 
you've got that conclusion, profit if the selling price is greater than the purchase price, 
loss if the purchase price is greater than the selling price 

Students : Sell 
Teacher IY : From there, from problem 2, the selling price is the same as the buying 
price, which is greater? 

Students : purchase price 
Teacher IY : purchase price, does that mean there is a profit or loss? 
Students : loss 
Teacher IY : significant loss, can you find out the loss, how much loss? 
Students : 30,000 
 
4.6. Discussion 

In this study, small-group discussion is a method that is often used by teachers in learning. 
Teachers use group learning methods to maximize student learning outcomes, improve student 
communication skills and increase student emotional intelligence. As expressed by [54] that discussion 
groups are used in mathematics learning to deepen students' understanding through debate and 
discussion so that they can sharpen their analytical and logical thinking skills. Small-group discussions 
can facilitate students to improve learning outcomes because this method emphasizes friends as peer 
tutors. In addition, students can improve their communication competence because in this method 
students are required to convey their opinions, ideas about a problem, etc. With communication between 
friends, students' emotional intelligence is honed because students are able to adapt to their friends, can 
respect their friends' opinions, and can work well together. [55] revealed that the application of a 
learning model centered on small-group discussions can facilitate students' increased understanding of 
mathematical ideas. 

The results of this study are in line with research conducted by [56]. Hsieh [56], stated that a 
collaborative small-group discussion approach to improve the use of academic, relational, social and 
emotional vocabulary. Chen [57] stated that small-group discussions can improve student 
communication, even though introverted students only receive opinions from their peers. Group 
discussions can also help students eliminate weaknesses and strengthen internal strengths so that they 
can complete their work satisfactorily [54] and can significantly improve students' academic 
performance [58-59]. Students' activeness during the discussion can also positively affect their long-
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term memory [60]. Thus, the application of the small-group discussion method will greatly assist 
teachers in implementing learning. Baxter et al. [61] stated that, research through small-group 
discussions in proving mathematical formulas obtained the following results, (1) course rubrics, (2) peer 
confidence, (3) forms and symbols, and (4) logical structures. Thus, the application of small-group 
discussions in mathematics learning is also highly recommended, especially in proving mathematical 
formulas. 

Not only the application of the small-group discussion method, the teacher's role as a facilitator in 
the classroom is also influential. By the teacher asking questions in small group discussions, this can 
also affect learning outcomes because teacher questions are one of the important factors and contribute 
to supporting student engagement in productive interactions between teachers and students in 
mathematics classes [62]. Teacher questioning in the mathematics classroom can also be an important 
diagnostic tool to measure students' academic development and understanding [6]. By asking questions 
at the right time, students can be challenged so that they can improve their understanding [30] and 
almost no subject matter lends itself better to questioning than mathematics [63]. 

This study explored the types of questions asked by mathematics teachers in group discussions. 
There are four types of questions asked by teachers in the discussion, namely convergent questions 
(13.09%), divergent questions (12.49%), exploring and following up questions (60.11%), and evaluating 
questions (27.04%). Teacher questioning has a positive impact on learning outcomes, especially in small 
group discussions. This is in line with research [64-66]. Each type of question asked by the teacher has 
a specific purpose. If the teacher's questions are not presented correctly, it will have a negative impact 
on student learning [6]. In this learning documentation, probing and follow-up questions are widely 
used by teachers in group learning. This is in accordance with previous research, where probing and 
follow-up questions can increase group learning activities and make students think critically [32] and 
the study contradicts previous research by [2] that although teachers realize that asking higher-order 
questions is so important in student learning, they still use relatively few probing and leading questions, 
and previous research by [65] that teachers generally still ask directive or memory-oriented questions 
because they may not have a clear understanding of effective questioning strategies and their 
implementation [6]. Effective questions are those that ask students to explain and justify their work 
and probe students' understanding [65]. 

The specific purpose of asking questions is to get a good response from students. Students' 
responses in this study depended on the type of questions the teacher asked. The questions were asked 
not only in the introductory activities, but also in the core activities and closing activities. Asking 
convergent, divergent, probing, and follow-up questions as well as evaluation questions has a positive 
impact on students, namely increasing student understanding so that it has an impact on student 
learning outcomes. Giving a series of questions to students is in line with the results of research 
conducted by [26, 27, 64, 67, 68]. 
 

5. Conclusion 
In mathematics learning, especially in small group discussions, there are four types of questions that 

can be asked by teachers to fostering students' potential understanding or ability to solve problems. The 
four types of questions that can be asked by teachers in small group learning discussions include 
convergent questions, divergent questions, probing and follow-up questions, and evaluation questions. 
Each question asked by the teacher has a specific purpose and is different from one another. Convergent 
questions aim to find out students' initial understanding or check students' initial abilities. Divergent 
questions aim to force students to express all their ideas. Evaluation questions aim to evaluate students' 
understanding of the explanation given by the teacher. While probing and follow-up questions are 
follow-up questions given by the teacher to help students solve problems and improve their 
understanding of mathematics. 

In addition, each question asked must have a different response from students. Each response given 
by students depends on the treatment given by the teacher. In small-group discussions, students always 
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give good responses and respond to questions asked by the teacher. This can help students in 
understanding so that they are able to improve their problem-solving abilities. 

This research has limitations, where the sampling explored by the researcher only took 3 
mathematics teachers as research subjects. Therefore, it is necessary to carry out further research that 
allows more involvement of mathematics teachers who use group discussion models and ask a variety of 
questions so that they can increase students' understanding. 
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