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Abstract: POral questioning has various roles in teaching mathematics and is often used as one of the strategies
for assessing student learning formatively. However, not much is known about how primary school mathematics
teachers use oral questioning to assess student learning because previous studies have focused more on oral
questioning in general in terms of its implementation in teaching. Therefore, this study was conducted to explore
how primary school mathematics teachers use oral questioning to assess student learning in mathematics
teaching. This study is qualitative in the form of a case study involving six school mathematics teachers selected
using the purposive sampling method. Data for this study were collected using observation methods, interviews
and field notes. Next, the data obtained were analysed using constant comparative analysis using Atlas ti. 8
software to obtain themes and sub-themes. The study found that oral questioning helps teachers gather
information about student learning to improve, make decisions on teaching and ensures that students master the
topics taught. Thus, it is clear that oral questioning has a broad role in teaching, especially in assessing student
learning while improving teaching quality. This study has a significant impact on teachers' instruction. The use
of oral questioning needs to be intensified and expanded to enable mathematics teaching activities to be
implemented more meaningfully through a formative assessment conducted through oral questioning activities.
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1.0 Introduction

The use of oral questioning as a technique in performing an assessment, especially in the classroom, is seen as
an important matter due to its use, which strongly correlates with the teaching process (Wong, 2015). This
indirectly illustrates that oral questioning is widely used in the teaching process, and it certainly has its role in
ensuring that a learning objective can be achieved(Mahmud et al., 2020c).Besides, lksan and Daniel
(2015)stated that oral questioning plays a role as a measuring stick in the teaching process and also student
learning. Through oral questioning in formative assessment, teachers will be able to find out a variety of
information from students to be used as data to improve the quality of teaching and student learning (Cauley &
McMillan, 2010). Besides, oral questioning that uses various levels allows teachers to assess students' thinking
and helps students be more involved in the teaching and learning process while increasing student motivation for
learning(Mahmud, 2019). The students themselves can also find out the extent of knowledge and understanding
they have achieved through oral questioning activities . This coincides with the need found in the formative
assessment itself where, among the purposes of formative implementation, is that students can enhance their
learning as well as build their internal motivation(Nancy & Frey, 2015).

In addition, the use of oral questioning in teaching and learning mathematics will be the basis and foundation for
the implementation of practical formative assessment(Good, 2011). Teaching is said to be meaningless without
oral questioning activities. This is because oral questioning provides a platform for teachers to collect
information holistically, covering knowledge, attitudes, skills and values. Oral questioning, which is also
conducted embedded with formative assessment, was found to meet the school assessment characteristics set by
the Ministry of Education Malaysia, which is holistic, inclusive, authentic, local, flexible and continuous. The
standard allows information to be obtained and will be used by teachers to plan follow-up actions to improve
and enhance student learning (Curriculum Development Division, 2014).

In addition, oral questioning as a formative assessment technique allows teachers to interact directly with
students. It will enable teachers to understand the actual situation of students' answers based on the environment,
socioeconomic background of students, and even seen from the aspect of gender (Shahrill, 2013). This is
supported by many studies, including Kim et al., (2011)and studies by Watt et al., (2012)who have reported that
communication between teachers and students is influenced by gender, social class and teachers 'perceptions of
students' abilities. The information obtained through teacher questioning activities and students' direct answers
provides a better platform for teachers to gather data, make assessmentsand make decisions to improve student
learning. This is highly emphasised by the ministry, where all aspects are taken into account in helping teachers
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decide on the results of formative assessments implemented. The feedback given by teachers has an impact on
improving student learning and is holistic (Desli & Galanopoulou, 2017)

Oral questioning as a technique in implementing formative assessment or assessment for learning should provide
space for students to be actively involved in the teaching and learning process carried out (Boulter, 2010) other
than one way of imparting knowledge and lesson content to its students (Zakaria & Addenan, 2015). However, a
few teachers are still weak in applying questioning techniques in their teaching activities, where they focus more
on one-way teaching methods by using the method of 'chalk and talk(Mahmud et al., 2020a). This has indirectly
caused the teaching and learning process to occur only in one way, and students do not have the space to be
actively involved in teaching activities carried out. This also results in teachers not gathering sufficient
information as required for formative assessment (Belcher, 2016). The data collected should be used by teachers
to improve the quality of students' teaching and learning.

Kassim and Zakaria (2013) also stated that the use of questioning by teachers, especially in the teaching and
learning of mathematics, is still low, and that it is still procedural and algorithmic. This indirectly causes
teachers to fail to collect information and evidence of student learning and causes a lack of student involvement
in following the teaching and learning process (Franke et al., 2009). This is very important to meet the formative
assessment's needs where teachers collect information about student learning. That information is used to
improve students' weaknesses in learning. Thus, it is clear here that practical oral communication skills in the
teaching and learning process play a huge role in gathering information in formative assessment. Through it,
teachers can provide feedback on student learning, improving student learning on information obtained(Dibbs,
2014). Therefore, it is essential to make a comprehensive study to evaluate the implementation of oral
questioning practice in primary schools as an important formative assessment technique.

In the teaching process, curriculum and thinking skills are embedded. Harlen (2004) states that during the
implementation of formative assessment of elements, thinking skills, knowledge, understanding of concepts, and
attitudes can be trained. Therefore, to ensure that the assessment conducted can apply all these elements,
teachers must act to ensure that students can achieve learning objectives and decide on teaching measures that
should be taken according to student achievement. Effective and continuous formative assessment practices can
train students' thinking skills to a higher level and even make them more active in every activity carried out in
the learning process. However, this situation only occurs when the teacher uses the information obtained from
the formative assessments made. Then, the teacher decides the next teaching step that is appropriate to the need
to improve student learning (Buhagiar, 2014).

2.0 Problem statement

As we know, oral questioning is one of the strategies often used by teachers to implement formative assessment
in mathematics teaching. This is because it is closely related to teachers' teaching practices. Through formative
assessment using oral questioning strategies, teachers can gather information to improve their teaching and
student learning (Mutalib & Ahmad, 2012). However, Mahmud and Yunus (2018)found that many teachers only
understand oral questioning as a standard questioning process used in the teaching process instead of focusing
on formative assessment. Teachers think that oral questioning is only used to help students understand and
remember the lesson's content and is not used in assessing student learning. The implementation of effective oral
questioning should serve as a tool that can help teachers gather a variety of information about the level of
student learning, enabling teachers to improve such learning. The lack of understanding of teachers on this
matter causes formative assessment activities to be less implemented comprehensively in teaching mathematics.
This is also supported bySach (2012), who found that teachers' knowledge of oral questioning to implement
formative assessment is still at a low level.

Nevertheless, based on the problem statements that have been discussed so far, too little is known of the
perceptions of primary school mathematics teachers in implementing formative assessment using oral
questioning in the teaching process. This is because most of the previous studies on oral questioning only
focused on secondary school mathematics teachers. Very few studies were conducted leading to oral questioning
in mathematics subjects in primary schools. Although researchon oral questioning has been for several years, it
is still a relatively new study in mathematics education, especially in primary schools. Thus, this study is
expected to show the actual scenario of how the practice of oral questioning is implemented by primary school
mathematics teachers so that problems that arise can be identified and thensolved through several proposed
solutions. This study was conducted to explore how primary school mathematics teachers implement formative
assessment using oral questioning in implementing mathematics teaching.

3.0 Methodology

This study is a qualitative study that uses various case study methods (Merriam & Tisdell, 2016). The selection
of this method fits the research questions that need to be answered because the case study allows a
comprehensive picture, complete and in-depth understanding related to the implementation of oral questioning
among mathematics teachers in primary schools. Six primary schools in a district in Negeri Sembilan were
selected as study sites to explore and understand the practice of teachers' oral questioning in teaching

138



Muhammad Sofwan Mahmud®, Tajularipin Sulaiman?, Ahmad FauziMohd Ayub?, Aida Suraya Md.
Yunus*

mathematics. The selection of this district as the study location is based on Marshall and Rossman (2014)who
state that the characteristics of the place to conduct the study should be easily accessible, no barriers to conduct
the study, have a high opportunity to collect in-depth data, have the freedom to research and be easy for study
participants to participate, as well as in lessons.

Six primary school mathematics teachers from six different schools, three of whom were new teachers and three
experienced teachers, were selected as study participants using the purposive sampling method. The selection of
study participants for this study is based on the researcher's criteria and characteristics, namely mathematics
option teachers, teaching mathematics subjects in primary schools, and the teachers' willingness to participate in
this study.

Researchers use methods of observation, interviews, document analysis and field notes to collect data. The use
of various data collection techniques can help researchers triangulate data at the data analysis level while
strengthening the findings obtained (Miles, Huberman, & Saldana, 2014). In this study, the researcher's method
to analyse the data is to use the constant comparative analysis method to see the patterns and themes contained
in the data obtained where this data are the primary data (Kolb, 2012). The constant comparison method is the
core of the qualitative study to see the similarities and differences of each theme. This process is a data encoding
process in which the data are broken down to be screened and then interpreted meaningfully to construct a
theme. This process is essential to help researchers rearrange 'chunks' of data to be categorised and to facilitate
researchers to group sections related to specific research questions and themes. Researchers use three levels of
qualitative data coding, namely open coding, axial coding, and choose where coding. The similarities and
differences of each theme obtained help the researcher make comparisons between new teachers and
experienced teachers. Then, similar articles are grouped in one category, and this process of comparison will
continue until the data reaches the saturation stage (Marshall & Rossman, 2014). The data collected in this study
were analysed using Atlas. Ti 8 software to obtain themes and sub-themes. In this study, the researchers have
used several methods to improve the study's validity and reliability by using the triangulation method, consent of
study participants, peer review, audit trail, researcher bias and a long period in the field.

4.0 Findings

Findings of the study are that primary school mathematics teachers use oral questions as formative assessments
to gather information about student learning, make decisions on the instructional process and ensure students
master the learning topics taught.

4.1 Gathering information about student learning
The study's findings found that there are various purposes of oral questions asked to students as a formative
assessment of them during the process of teaching mathematics being carried out. Assessment questions asked to
students also aim to gather information about how student learning can be improved. For example, the question
serves to ensure that students can follow the explanation presented and monitor their understanding. Thus, the
information obtained through assessment questions can be used by teachers to improve the quality of their
teaching. Teacher Azah explains this in the following passage.
"As teachers, we need always to know the level of learning when students are being implemented. Through oral
questioning, teachers can monitor students' understanding and gather information about student learning to
improve teaching activities implemented. "

[Azah,SRI12/21344-21587]
Usually, the teacher asks the assessment questions after an explanation is given or after introducing a new
concept to the students. The following are examples of assessment questions asked by study participants after
giving explanations to students:
“Do you get it?”’

[Ana, P1/7338-7363]

“ Do you understand?”’
[Roza, P1/3583-3589]

“Can you do it?”
[Nadia,P2/5726-5774]

“Okay, do you understand that?”
[Raha, P3/13137-13184]

The above questions also ask students to serve as a measuring stick for students' understanding in following the
lessons implemented. Teacher Ada explained this in a follow-up interview session that was conducted. Such
questions can provide teachers information about the level of students and help teachers gather a wealth of
information to plan activities that are more appropriate to the needs of students [Ada, SRI 2/19764-19793].
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4.2 Make decisions on the instructional process
Through formative assessment activities conducted through oral questioning, the information gathered about
student learning allows teachers to make the same decision to give interventions to students or proceed with new
subtopics. This is explained by Ms. Nadia in the following interview excerpt:
“When we ask students, we can know whether the students understand or not what we teach them. So it can help
teachers to decide whether to repeat the lesson, provide an intervention or continue with a new sub -topic. ”

[Nadia,SRI12/19319-21152]
Teacher Roza and Teacher Ana also expressed the same opinion in the follow-up interview sessions [Roza, SRI
1/5127-5169] and [Ana, SRI 1/22524-22830]. The following shows how teachers make decisions on the
mathematics instruction process based on information gathered through assessment questions:
Teacher: What is the shape of RSTU?
Students: It is square.
Teacher: What is the length of RU and ST?
Student : 12cm ..
Teacher: So now, can you solve the question?
Students: Yes, we can.
Teacher: Okay, calculate the perimeter of RSTU. What is the answer?
Student : 163 cm ..
Teacher: Do you understand? All right, take out your math exercise book. Please
answer questions a, b, ¢, d, e. Please do it now and draw the diagram.

[Nadia, P1/10122-10446]

Teacher Nadia asked the students a question about the rectangle's side measurements to find the perimeter of the
rectangle. Students were found to give the correct answer for each question asked, causing Teacher Nadia to
decide to continue teaching to the next step. Also, Teacher Nadia explained that such questions are essential to
help teachers make decisions on the teaching of mathematics conducted as well as help teachers plan
interventions on areas that students do not directly control [Nadia, SRI3/973-1343]

4.3 Ensures that students master the topics taught
Apart from asking questions like "Do you understand?”, "Can 17", "Can | come along?" etc., as assessment
questions, there are also situations where teachers ask questions by repeating the same question several times to
assess students' understanding of the teaching process implemented. In this context, the same question is asked
several times to students to master the topic taught. It also becomes 'evidence' or confirmation proof to the
teacher to proceed to a new teaching topic [Ada, NL/24092018]. The passage below shows an example of
repetition of questions done by Teacher Ada to find out the position of students' understanding and knowledge to
move to other sub-topics:
Teacher: This is a connected line. So do we have to take this? We want the
circumference. This one we have to take or not?
Students: Take.
Teacher: Okay. This one?! (Refer to the same questions)
Students: Take.
Teacher: Okay, good. So please remember that we take the circumference. Inside
line not involve. Understand class?

[Ada, P1/9143-9244]
Based on the repetition of the questions posed by Teacher Ada to the students about the required side in the
perimeter calculation and the students' correct response, it showed that she was able to decide to proceed to the
next teaching step. However, Teacher Ada explained that, if the student's answer is negative or incorrect, she is
willing to repeat the concept that has been explained or give more time to the student to think to provide a more
accurate answer [Ada, SR11/30523-30703].
Thus it can be understood that teachers use assessment questions to monitor student learning. The information
obtained by the teacher through the responses given by the students after asking the assessment questions helps
the teacher either to continue teaching to a new topic or repeat the teaching through intervention activities
appropriate to the needs of the students at that time. This can indirectly help teachers to improve the quality of
their education and help improve student learning.

5.0 Discussion

Assessing Students’ Learning Through Oral Questioning

Teachers were found to ask questions as a formative assessment in the mathematics teaching process
implemented. Assessment questions such as "can 1?" and "don't you understand so far?" were presented to
students to help teachers gather information about student learning. Then that information is used to help
students improve their learning and improve teacher teaching quality, as stated by Weiland et al. (2014) in their
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study. The results showed that the assessment questions were asked to the students after an explanation was
given or after introducing a new concept to the students. In this context, teachers must request oral problems to
assess the understanding and current level that students have achieved in the process of teaching mathematics
implemented (Cauley & McMillan, 2010). The information obtained by the teacher through the assessment
questions helps them to plan and make the best decision on the mathematics instruction implemented.

Although teachers ask the assessment questions to find out the extent of understanding and current level of
students, teachers' assessment questions are not intended to compare students, but, rather, to improve the quality
of mathematicsteachers through modification of better teaching strategies to enhance students' weaknesses in
learning. In this context, if students give a positive response and meet the teacher's needs, then the teacher will
decide to continue teaching to the next step. However, if the answer is inaccurate or does not meet teachers'
needs, teachers need to plan interventions and improve teaching strategies to help students learn. However, in
implementing assessment questions, every teacher must understand that assessment questions should not focus
on the understanding and cognitive aspects of students alone, but should be more holistic, including elements of
knowledge, skills and values and inclusive so that they take into account all levels of students ability (Ministry
of Education Malaysia, 2014)

Effective formative assessment practices through oral questioning provide good impact and outcomes to
teachers. One of the effects of the implementation of formative assessment is that teachers can measure their
teaching effectiveness Graham et al. (2011). Teachers can conduct a self-assessment to evaluate the
effectiveness of their teaching. Teachers' teaching can be improved and enhanced if teachers find their teaching
less effective and there is less response from students (Abdullah et al., 2014). Teachers also need to plan to
diversify their teaching methods so that the teaching implemented will be more meaningful and successful in
encouraging student involvement.

Moreover, the information gathered through formative assessment in oral questioning enables teachers to
provide appropriate and accurate feedback to students. Feedback provided by teachers will help students
improve their understanding of the content of the lesson and help improve the quality of their learning. However,
Dibbs (2014) stated that teachers need to be innovative in giving effective information by looking at the
student's level. Dibbs (2014) also stated that feedback to low-achieving students should be given immediately to
correct their mistakes. Feedback to high-achieving students should be given some time to reflect and correct
their errors.

Also, the results of formative assessments focused on oral questioning allow teachers to identify the level of
knowledge, skills, and values that students master in mathematics learning. The use of oral questioning allows
teachers to gather a lot of information, especially about the knowledge and skills that students have achieved
(Good, 2011). In addition, the use of high-level oral questioning was found to supply more information about the
knowledge and skills that students had gained compared to low-level questioning, which only provided less
information about the knowledge and skills that students had achieved (Mahmud, 2020). By understanding the
level of experience, skills, and values that students have mastered, teachers will plan and decide whether student
learning can be continued to the next unit or not (Mahmud et al., 2020a).

Also, all the information that has been collected, recorded andanalysed by teachers as a result of the
implementation of formative assessment helps teachers to plan teaching activities according to the
developmental needs and existing knowledge of students. Activities designed according to students' abilities can
help students follow the learning process better and encourage them to be actively involved in the teaching and
learning process (Hayes, 2013). Also, teachers can not only plan teaching activities alone but alsocan use the
information obtained through the formative assessment to plan assessment activities in the future. Furthermore,
teachers are also able to identify students’ strengths and weaknesses in mathematics learning from time to time.
The strengths that students help teachers to make decisions about styling and reinforcement activities. In
contrast, information about students' shortcomings helps teachers make decisions about interventions and
remedial activities that need to be taken.Thus, the implementation of formative assessment indeed provides
many positive impacts and outcomes for teachers, especially in helping them improve teaching strategies and
improving and enhancing student learning .

6.0 Conclusion

Overall, oral questioning in teaching mathematics has a significant impact on the improvement and enhancement
of the quality of teaching implemented by teachers through assessments implemented using oral questioning.
Thus, teachers need to play their role as facilitators to obtain student information and provide feedback on
student learning and further improve student learning based on the information obtained. This study has
expanded the knowledge and perspective on how oral questioning can help teachers implement formative
assessment in mathematics teaching. However, the findings of this study are relative and not absolute. There is a
need for additional research to develop knowledge on the implementation of formative assessment through oral
questioning.
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