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ABSTRACT

The teachers' awareness of students' learning obstacles is crucial in the reflective practice of developing
effective didactic designs. The reflective practice of in-service Indonesian mathematics teachers in
diagnosing students' learning obstacles is rising. However, despite the importance of diagnosing
students’ learning obstacles for developing the teaching profession, there is little research evidence
supporting strategies for mathematics teachers in Indonesia in diagnosing student learning barriers
through the interview process. The purpose of this study is to analyze the interviewing strategies that
mathematics teachers use in order to diagnose students’ learning obstacles. This research is a
qualitative case study and employs thematic-content analysis. In-service high school mathematics
teachers from three provinces in Indonesia to participate in this study. This study used video recordings
of teachers conducting interviews to investigate students' learning obstacles, triangulated with teachers'
reports. This findings show that the teachers' two main strategies are social-emotional and didactical-
pedagogical strategies. This study present our expanded explanation of each strategy, as well as some
suggestions for further research, intending to assist in establishing a culture of reflective practice among
mathematics teachers as part of teachers' professional development.

1. INTRODUCTION

In the process of professional development for in-service teachers, reflection is an essential
component. The act of reflecting on one's teaching practice as part of professional development for teachers
gives rise to the concept of "the teacher as researcher” (Ryan et al,, 2016; Suryadi, 2019). Research carried
out by teachers or groups of teachers is a way to deal with the actual 'challenge of practice' in discipline as
they study the effects of planned interventions intended to enhance student learning.

For the discipline of mathematics, one of the underlying problems of students' cognitive processes,
which can be a source of teachers' reflective practice, is that mathematical concepts are introduced
inductively and then generalized to become deductive. According to the Theory of Didactical Situations
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(TDS) (Artigue et al,, 2014; Brousseau, 2002), the teacher must present didactic situations of action,
formulation, validation, and institutionalization for students' thought processes to progress from inductive
thinking to deductive generalization. However, the didactic situations created by the teacher are not always
prolific and can even present students with learning obstacles (Artigue et al., 2014; Brousseau, 2002). The
learning obstacle is also knowledge, although this knowledge may be incorrect when applied to other
mathematics domains (Brousseau, 2002; Suryadi, 2019). The learning obstacle's ontology is that each
student is very likely to interpret a mathematics concept differently. The Theory of Didactical Situations is
an epistemological base that distinguishes the concept of learning obstacles from learning difficulties
(Dennis et al., 2016; Wijaya et al.,, 2019), students’ errors (Gotz & Gasteiger, 2022; Larrain & Kaiser, 2022),
and misconceptions in mathematics (Parwati & Suharta, 2020; Theis et al., 2022).

Diagnosing learning obstacles is an attempt to determine the origins of students' knowledge that
serves as a learning obstacle, which is the epistemological, didactical, and ontological origins of learning
obstacles (Brousseau, 2002; Suryadi, 2019). Overcoming an obstacle demands work of the same kind as
applying knowledge, that is to say: repeated interaction and dialectics between the students and the object
of their knowledge. The first origin, the epistemological origin of a learning obstacle, is a learning obstacle
arising from students' knowledge that has not been generalized deductively, causing students to struggle to
apply it to all contexts (Liu, 2020; Marshall et al,, 2021; Murray, 2015). The discovery of epistemological
obstacles can guide teachers’ reflective practice, resulting in improved didactic designs that improve
students' ability to generalize concepts. The second origin of learning obstacles is the didactical origin,
which refers to learning obstacles that arise from students' previous didactical experiences, either due to
the curriculum, learning resources, or teachers' instruction. The discovery of didactical obstacles is a source
of teachers’ reflective practices, which include reviewing the correctness of the mathematical concepts,
analyzing textbooks, and analyzing the structure and functional trajectory of a mathematics concept they
taught (Effendi, 2012; Suryadi, 2019). The ontological origin of a learning obstacle is caused by students'
mental and psychological immaturity in receiving new knowledge to replace the old knowledge structure
they have.

Problems arise when students' learning obstacles crystallize into concept images, further
distancing their knowledge from scientific conception, as shown by previous studies (Ardiansari etal., 2020;
Nurwahyu et al., 2020). Hence, teachers’ professional development should make an effort to raise teachers'
awareness of recognizing and anticipating students’ learning obstacles (Kidron, 2018; Marfuah etal., 2022).
The central idea of diagnosing obstacles is to investigate why individual student forms the meaning of
knowledge (which becomes an obstacle), what learning experiences forms this obstacle, and what the
sources of the causes are. Diagnosing learning obstacles necessitates teachers' diagnostic competence to
establish their identity as researchers. Diagnostic competence is teachers' ability to recognize students'
reasoning and thinking processes, observe students' progress and obstacles, and respond appropriately to
the diagnosis' conclusions (Chernikova et al,, 2020; Wijaya et al., 2019). The diagnosis aims to enhance
students' mathematical understanding and facilitate the development of individualized didactical design
(Larrain & Kaiser, 2022; Wijaya et al.,, 2019). Furthermore, diagnosing students’ learning obstacles is a
strategic move in teachers’ reflective practice in planning didactic situations and anticipating students'
responses (Nopriana et al., 2023; Puspita et al,, 2022).

However, the results of previous study meta-analysis indicated that the teaching profession still
struggled to increase its diagnostic competence and strongly suggested that teacher professionalism
required facilitation assistance due to the abundance of empirical evidence regarding this struggle
(Chernikova et al, 2020). Other study investigated the diagnostic competence of prospective Chilean
teachers and discovered that they were frequently unable to provide an accurate and comprehensive
diagnosis (Larrain & Kaiser, 2022). Then other study conducted focus group discussions with Indonesian
mathematics teachers and discovered that, in addition to tests and classroom observation, only a small
number of teachers were familiar with using interviews to diagnose students (Wijaya et al., 2019). In fact,
verbal interactions between teachers and students, such as interviews and questioning, are epistemic
activities that are critical to investigate students' thought processes as part of a diagnostic effort (Fischer et
al,, 2014; Kiemer et al., 2015). For this reason, we will focus on how the teachers conduct epistemic activities
to diagnose learning obstacles in students through interviews. Understanding how teachers develop this
strategy is a critical step toward understanding teachers’ professional learning needs related to diagnostic
competence, which will, in turn, impact teachers' reflective practice and professional development.

To our knowledge, research on mathematics learning obstacles seems to be primarily concerned
with locating empirical evidence of the learning obstacle of students or college students when studying a
mathematical topic. Some examples of such mathematical topics are fractions (Isnawan et al., 2022),
trigonometry (Maknun et al,, 2022), geometric transformation (Kandaga et al,, 2022), rational numbers
(Novita et al., 2022), derivatives (Puspita et al., 2022), combinatorics (Nopriana et al., 2023) and others. A
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study focussing on the abilities of prospective mathematics teachers in analyzing students’ learning
obstacles (Jatisunda et al., 2022). Meanwhile, the reflective practice of in-service Indonesian mathematics
teachers in diagnosing students' learning obstacles is on the rise (Herman et al., 2022; Nurhikmayati et al.,
2022). However, those studies do not specify how in-service mathematics teachers in Indonesia develop
interviewing strategies for identifying students’ obstacles. Using this fact, we will fill gaps in existing
research by highlighting the importance of addressing in-service mathematics teachers' professionalism
issues related to diagnostic strategies of students' learning obstacles. For this reason, our study aims to
analyze strategies used by mathematics teachers in diagnosing students’ learning obstacles. To achieve this
objective, we will examine several videos of teachers interviewing students when diagnosing learning
obstacles.

2. METHOD

This study employs a qualitative approach with a case study research design. The intention of the
case study research design is to investigate contemporary phenomena in the contexts in which they occur,
mainly when the boundaries between the phenomena and the context are not clearly recognizable (Yin,
2018). The phenomenon we want to examine is the teachers' interviewing strategies in diagnosing learning
obstacles. Meanwhile, the context of our research is the reflective practice of a group of in-service
mathematics teachers in Indonesia. Using a case study design, we intend to systematically describe
mathematics teachers' interviewing strategies for identifying and addressing students' learning obstacles
based on the context we are researching, grounded on video thematic-content analysis. Participant of this
study were ten high school mathematics teachers (three males and seven females) participating in our
research from three different provinces in Indonesia (Daerah Istimewa Yogyakarta, Nusa Tenggara Barat,
and Sumatera Barat). Participants have a wide range of teaching experience, ranging from one year to
twenty. The subjects were chosen using convenience sampling. We obtained participants' permission to
participate in this study. T1 through T10 are the pseudonyms used to refer to the teachers on our participant
list.

Participants provided with a theoretical introduction to the significance of diagnosing student
learning obstacles as a substance for reflective practice when developing a didactic design. We requested
that participants bring the results of any written student exams they had taken before engaging in our
research. Then, we asked the participants to practice diagnosing students’ obstacles through the interview
based on written test results. Each participant interviewed several of their students (15-18 years old)
suspected of having learning obstacles and then used video recording (VR) to document it. All participants
claimed this was their first time using interviews to diagnose students' learning obstacles. The VRs were
our primary source of data. We collected a total of 18 VR. Of the 18 VRs, 15 VRs showed the diagnostic
process individually and 3 VRs collectively (group interview). A total of 13 VR demonstrated the face-to-
face diagnostic process, while 5 VR demonstrated the process online using video conferencing software. We
also used participant reports of learning obstacle diagnoses to triangulate our findings.

The VRs are analyzed using thematic-content analysis (Kiger & Varpio, 2020). First, researcher
created a verbatim transcript of the entire video. The transcript's significant scenes or sentences served as
a reference through inductive analysis. Then labeled the references with codes that stated the teacher's
strategy and correlated codes were grouped to form unified sub-themes (ST). In the end, related sub-themes
were categorized under a single overarching theme that mirrored its constituent sub-themes. Following
that, the initial coding was evaluated and compared. It was then investigated and reworked until all authors
came to an agreement, resulting in more broadly acknowledged sub-themes and themes. Numerous sub-
themes were recognized and organized during the analysis process under two primary themes as show in
Table 1.

Before discussing our findings, we will demonstrate an example of how we labeled references in
transcripts as indicators. The following is a transcript of a VR of Teacher 5 (T5), which analyzes students’
learning obstacles related to the matrix topic. In this scene, students have difficulty modeling the contextual
problem in the form of matrices multiplication AB = X where A isa 5 X 3 matrix and B is a 3 X 1 matrix.
We use tables to make it easier to list the references that show up in the VR as show in Table 2.
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Table 1. Theme and Sub-Theme Developed in This Study

328

Number of VR
Theme Sub-Theme Description Showing the
Description (of 18)
Social- o . . e
. ST1.1 (eliminating students’ Teacher's sensitivity to
emotional . . . . 18
. anxiety) students' mathematics anxiety
strategies
ST1.2 (motivating student) Offering  encouragement and 18
support
ST13  (flourishing  social Awareness of student 1dent-1ty
justice environment) differences, and promoting 12
J equity throughout the process
DldaCthE.ﬂ- ST2.1 (checking students' Ensuring that students have
Pedagogical L . 18
Strategies prerequisite knowledge) the necessary prior knowledge
The feedback that informs
ST2.2 (providing constructive students what next of a
response or leads to a 18
feedback) :
conclusion on how obstacles
can be corrected
Posing new problems that
ST2.3 (providing cognitive conflict with students'
: " : 8
conflict) cognitive structures, where it
acts as an obstacle
Ask students to provide
evidence of the learning
ST2.4 (verifying students' resources they used to support 6
learning resources) their answers, such as
textbooks, notes, websites, and
smartphone apps.
Table 2. Fragments of Our Transcript Analysis Process
Row Interview Transcript Indicator
T5: "Let's focus on the first row of matrix A only, ignore the other - ,
1 ) . ) " Providing constructive
rows. Try to explain what the first row of matrix A means? feedback
2 S: "Rating for the first marketplace.”
3 T5: "Nice! What do we want to do with it?"
4 S: "Total rating score [for the first marketplace]." Providing constructive
5 T5: "of?" feedback
6 S: "The first marketplace."
7 T5: "Right! How to get it?" Checking prerequisite
8 S: "We must multiply the rating scores with their respective knowledge,
weights." providing constructive
9 T5: "Correct!" feedback
10 T5: "Write down your idea to multiply it, please." Checking prerequisite
[In the video, we show the students writing and then show it to the knowledge,
11 teacher. According to the teacher's report, students perform basic providing constructive
algebraic operations without using matrices.] feedback
T5: "You did an excellent job! Yes, the total score can be calculated
12 in this manner. Then, how do you translate this into matrices
multiplication?" Motivating students,
[In the video, students are seen writing something. The teacher's providing constructive
13 report confirms that students answered in the incorrect matrices feedback
multiplication form, as shown below].
[8 9 9][3 1 2]=51
T5: "I do not think it is a bad idea. Okay, what if we want to know Eliminating students'
14  how other marketplaces are rated overall? Let us look at the second anxiety, providing

market. How do you put the matrices together?"

cognitive conflict
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Row Interview Transcript Indicator
15 S: [being silent appears to be thinking]
16 T5: "How?"
S: "Is it necessary for me to redo this matrix row [for the second
17 marketplace]?"
[We confirmed to T5 that "this matrix" refers to matrix B].
18 T5: "What do you think?"
19 S: "May I see the textbook?"
20 T5: "Please.”
[while reading the textbook]
21 S: "Oh yeah, I should have written the weights in column [of matrix
B]."
22 T5: "So, how is your idea?" Eliminating students'
S: "Is it like this?" anxiety
[We confirm in T5's report that the student shows the correct
23 answer to T5].
[8 9 9] [i] _ [51
9 9 8 2 52
24 T5: "Why is that?"
S: "Because [the matrix declares] the weight. So, regardless of how Providing constructive
25 many marketplaces exist, there is no need to change the [defined] feedback
weight column."
26 T5: "Great! Are you clear on the matrices multiplication rule now?" Motivating students,
27 S: "Ves." providing constructive

feedback

3. RESULT AND DISCUSSION

Result

Theme 1: Social-Emotional Strategies
The first theme created to address the strategies used by teachers in diagnosing student learning
obstacles is Social-Emotional Strategies. This strategy is made up of three sub-themes (ST), which are ST1.1
(eliminating students' anxiety), ST1.2 (motivating students), and ST1.3 (flourishing a social justice
environment), as shown in Figure 1.

ST1.1 (eliminating students' anxiety)

ST1.2 (motivating students)

ST1.3 (flourishing a social justice _ 25
environment)

o
=
o
N
o
w
o

B References

Figure 1. Theme "Social-Emotional Strategies"

43

38

40 50

The first sub-theme in Social Emotional Strategies is ST1.1 (eliminating students' anxiety). We
found 43 references which we categorized into ST1.1 (eliminating students' anxiety). Example of
description for ST1.1 eliminating students' anxiety is show in Table 3.
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Table 3. Description Eliminating Students' Anxiety

No. Interview Transcript
"Do not be worried; this is not a test."
"This will not affect your score. "
"We simply discuss things, do not hesitate to ask me. "
"How is your lunch? "
"It is okay if you forget the answer. I often did too. "
"Feel free to look up your notes or textbook whenever necessary. "

U1 WN =

Base on Table 3, ST1.1 (eliminating students' anxiety) is the sub-theme with the most references to
Social-Emotional Strategy. All the videos we analyzed have indicators that refer to the teachers' efforts to
eliminate student anxiety, although in different portions. We may say that ST1.1 (eliminating students'
anxiety) is the most frequently reported strategy by teachers in the category of social-emotional strategies.

Another sub-theme formed is ST1.2 (motivating students). We found 38 references for ST1.2
(motivating students). All of the videos contain references to ST1.2 (motivating students). In other words,
during the interview, all participating teachers used strategies to motivate students. For instance as show
in Table 4.

Table 4. Description Motivating Students

No. Interview Transcript
"I know you can do it. "
"Do not give up. "
"What do you think? Why do we need trigonometry? "
"Have you made up your mind about which campus you want to attend in the future? "
"See, easy, right? "
"I am proud of you for doing your best."

N Ul WN =

For the last sub-theme in Social-Emotional Strategies, ST1.3 (flourishing a social justice
environment), we note that only 12 out of 18 VRs provided the reference for this sub-theme. That is to say;
there were 6 scene interviews where we did not find this strategy applied by the teacher. We found a total
of 25 references, as an example show in Table 5.

Table 5. Description Flourishing a Social Justice Environment

No. Interview Transcript

1 "May I record our conversation? "

2 "Is it okay if this session lasts about an hour? "
3 "You have the option of turning on or off the zoom camera. "
4
5

"If your phone does not support Jamboard, simply write your response on paper and send it to
me via private messenger. I will present it on the screen; all you have to do is explain. "
"Is the roof of your hometown's traditional house the same as this triangular construction? "

Theme 2: Didactical-Pedagogical Strategies

Didactical-Pedagogical Strategies are the second theme we developed to understand better
teachers' strategies in diagnosing student learning obstacles. To Figure 2, the Didactical-Pedagogical
Strategies theme has four sub-themes, which are ST2.1 (checking students' prerequisite knowledge), ST2.2
(providing constructive feedback); ST2.3 (providing cognitive conflict); and ST2.4 (verifying students’
learning resources).
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ST2.1 (checking students' prerequisite
knowledge)

ST2.2 (providing constructive feedback) || NENENGTNNEGENGEGEGEGEGEEEEEEEEEEEE s/

I 55

ST2.3 (providing cognitive conflict) [l 15

ST2.4 (verifying students' learning
resources) 1

0 20 40 60 80 100

MW References

Figure 2. Theme "Didactical-Pedagogical Strategies"

Base on Figure 2, the first sub-theme in Didactical-Pedadogical Strategies we found is ST2.1
(checking students' prerequisite knowledge). We found 55 references indicating ST2.1 (checking students'
prerequisite knowledge). We found a strategy for checking students' prerequisite knowledge in all the VR
we analyzed.

An example of a scene that we categorize as ST2.1 (checking students' prerequisite knowledge) for
example, we interpret from VR of T3 when interviewing students' learning obstacles in completing the task

of rationalizing :—\g The scene in VR shows that the teacher checks students' understanding of the

differences between a? — b? and (a — b)?, which they learned in junior high school. It turns out that the
student's prerequisite knowledge is not mature enough to distinguish the two forms because it is only based
on memory without understanding the meaning of the two algebraic operations. Another example of ST2.1
(checking students' prerequisite knowledge) also occurs in the scene we present in Table 2, line 10.

The next sub-theme is ST2.2 (providing constructive feedback). We found 87 references to ST2.2
(providing constructive feedback) across all of the VR we looked at, making it the sub-theme with the most
references for the didactical-pedagogical strategies theme. Constructive feedback differs from simple
feedback. We labeled teachers' feedback as constructive feedback when the teacher's feedback supports the
student's process of eliminating learning obstacles and obtaining the expected reference knowledge. The
feedback that only informs students of the correctness ('yes', 'correct’) of a response, does not include
information about what is next of a response, not meant to probe students' ideas or thought processes, or
does not lead to a conclusion on how deficiencies can be corrected, is interpreted as simple feedback and
were not counted as constructive feedback. We provide examples of teachers' constructive feedback in
Table 2.

ST2.3 (providing cognitive conflict) is the next strategy in the Didactical-Pedagogical Strategies
theme. We discovered ST2.3 (providing cognitive conflict) strategy in 8 of the 18 VRs we examined.
Cognitive conflictis created when a teacher gives students novel problems that challenge their existing ways
of thinking, leading to a state of cognitive disequilibrium from which they can learn something new. We
found 15 references that we classified as ST2.3 (providing cognitive conflict). We revealed an example of a
strategy for providing cognitive conflict in a scene of VR of T1 in trigonometry when the teacher challenges
students' knowledge

ST2.4 (verifying students' learning resources) is the last sub-theme in the Didactical-Pedagogical
Strategies. Only 12 references indicating ST2.4 (verifying students' learning resources) in solving tasks that
serve as obstacles came from 6 VR. We may say that this sub-theme is the least popular compared to other
sub-themes in didactical-pedagogical strategies. Below is an example of references for this sub-theme in VR
of T1.

Theme 1: Social-Emotional Strategies

The first theme created to address the strategies used by teachers in diagnosing student learning
obstacles is Social-Emotional Strategies. This strategy is made up of three sub-themes (ST), which are ST1.1
(eliminating students' anxiety), ST1.2 (motivating students), and ST1.3 (flourishing a social justice
environment), as shown in Figure 3.
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ST1.1 (eliminating students' anxiety) _ 43
sT1.2 (motivating students) | 3:
ST1.3 (ﬂourishing a social justice _ 25

environment)

0 10 20 30 40 50
M References
Figure 3. Theme "Social-Emotional Strategies"
The first sub-theme in Social Emotional Strategies is ST1.1 (eliminating students' anxiety). We
found 43 references which we categorized into ST1.1 (eliminating students' anxiety). Example of

description for ST1.1 eliminating students' anxiety is show in Table 5.

Table 5. Description Eliminating Students' Anxiety

No. Interview Transcript
"Do not be worried; this is not a test."
"This will not affect your score. "
"We simply discuss things, do not hesitate to ask me. "
"How is your lunch? "
"It is okay if you forget the answer. I often did too. "
"Feel free to look up your notes or textbook whenever necessary. "

AU D WN =

Base on Table 5, ST1.1 (eliminating students' anxiety) is the sub-theme with the most references to
Social-Emotional Strategy. All the videos we analyzed have indicators that refer to the teachers' efforts to
eliminate student anxiety, although in different portions. We may say that ST1.1 (eliminating students’
anxiety) is the most frequently reported strategy by teachers in the category of social-emotional strategies.

Another sub-theme formed is ST1.2 (motivating students). We found 38 references for ST1.2
(motivating students). All of the videos contain references to ST1.2 (motivating students). In other words,
during the interview, all participating teachers used strategies to motivate students. For instance as show
in Table 6.

Table 6. Description Motivating Students

No. Interview Transcript
"I know you can do it. "
"Do not give up. "
"What do you think? Why do we need trigonometry? "
"Have you made up your mind about which campus you want to attend in the future? "
"See, easy, right? "
"l am proud of you for doing your best."

UL WN =

For the last sub-theme in Social-Emotional Strategies, ST1.3 (flourishing a social justice
environment), we note that only 12 out of 18 VRs provided the reference for this sub-theme. That is to say;
there were 6 scene interviews where we did not find this strategy applied by the teacher. We found a total
of 25 references, as an example show in Table 7.

Table 7. Description Flourishing a Social Justice Environment

No. Interview Transcript
1 "May I record our conversation? "
2 "Is it okay if this session lasts about an hour? "
3 "You have the option of turning on or off the zoom camera. "
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No. Interview Transcript
4 "If your phone does not support Jamboard, simply write your response on paper and send it to
me via private messenger. I will present it on the screen; all you have to do is explain. "
5 "Is the roof of your hometown's traditional house the same as this triangular construction? "

Theme 2: Didactical-Pedagogical Strategies

Didactical-Pedagogical Strategies are the second theme we developed to understand better
teachers' strategies in diagnosing student learning obstacles. To Figure 4, the Didactical-Pedagogical
Strategies theme has four sub-themes, which are ST2.1 (checking students' prerequisite knowledge), ST2.2
(providing constructive feedback); ST2.3 (providing cognitive conflict); and ST2.4 (verifying students'
learning resources).

ST2.1 (checking students' prerequisite
knowledge)

ST2.2 (providing constructive feedback) [ ININEGNGNGNGNGNGNGNGNNENGENENEEEEENEEEEEEE s/

U

ST2.3 (providing cognitive conflict) [ 15

ST2.4 (verifying students' learning
resources)

Bl 2

0 20 40 60 80 100

MW References

Figure 4. Theme "Didactical-Pedagogical Strategies"

Base on Figure 4, the first sub-theme in Didactical-Pedadogical Strategies we found is ST2.1
(checking students' prerequisite knowledge). We found 55 references indicating ST2.1 (checking students'
prerequisite knowledge). We found a strategy for checking students' prerequisite knowledge in all the VR
we analyzed.

An example of a scene that we categorize as ST2.1 (checking students' prerequisite knowledge) for
example, we interpret from VR of T3 when interviewing students' learning obstacles in completing the task

of rationalizing :—g The scene in VR shows that the teacher checks students' understanding of the

differences between a? — b? and (a — b)?, which they learned in junior high school. It turns out that the
student's prerequisite knowledge is not mature enough to distinguish the two forms because it is only based
on memory without understanding the meaning of the two algebraic operations. Another example of ST2.1
(checking students' prerequisite knowledge) also occurs in the scene we present in Table 2, line 10.

The next sub-theme is ST2.2 (providing constructive feedback). We found 87 references to ST2.2
(providing constructive feedback) across all of the VR we looked at, making it the sub-theme with the most
references for the didactical-pedagogical strategies theme. Constructive feedback differs from simple
feedback. We labeled teachers' feedback as constructive feedback when the teacher's feedback supports the
student's process of eliminating learning obstacles and obtaining the expected reference knowledge. The
feedback that only informs students of the correctness ('yes', 'correct’) of a response, does not include
information about what is next of a response, not meant to probe students' ideas or thought processes, or
does not lead to a conclusion on how deficiencies can be corrected, is interpreted as simple feedback and
were not counted as constructive feedback. We provide examples of teachers' constructive feedback in
Table 2.

ST2.3 (providing cognitive conflict) is the next strategy in the Didactical-Pedagogical Strategies
theme. We discovered ST2.3 (providing cognitive conflict) strategy in 8 of the 18 VRs we examined.
Cognitive conflictis created when a teacher gives students novel problems that challenge their existing ways
of thinking, leading to a state of cognitive disequilibrium from which they can learn something new. We
found 15 references that we classified as ST2.3 (providing cognitive conflict). We revealed an example of a
strategy for providing cognitive conflict in a scene of VR of T1 in trigonometry when the teacher challenges
students' knowledge

ST2.4 (verifying students' learning resources) is the last sub-theme in the Didactical-Pedagogical
Strategies. Only 12 references indicating ST2.4 (verifying students' learning resources) in solving tasks that
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serve as obstacles came from 6 VR. We may say that this sub-theme is the least popular compared to other
sub-themes in didactical-pedagogical strategies. Below is an example of references for this sub-theme in VR
of T1.

Discussion

This research aims to identify interviewing strategies mathematics teachers use to diagnose
students' learning obstacles. Administrative and policy demands often stymie teachers already on duties;
as a result, genuine teacher inquiry—through which they learn more about their students and how they
learn—is essential (Ryan et al., 2016; Suryadi, 2019), implies that reflective practice is critical for the
professional development of teachers. In this section, we will discuss our findings on the reflective practice
of mathematics teachers in Indonesia in diagnosing students' learning obstacles. These findings represent
the research's fine-grain contribution to the teachers' professional development, particularly in Indonesia
(Kiemer et al., 2015; Park et al., 2020).

The reflective practice of in-service mathematics teachers in Indonesia in diagnosing students’
learning obstacles is expanding, although no research on teachers’ diagnostic strategies has previously been
conducted in Indonesia. We distinguish two major categories of interviewing strategies teachers use to
diagnose students' learning difficulties: social-emotional and didactical-pedagogical strategies (D'Mello et
al,, 2014; Dignath & Biittner, 2018; Parwati & Suharta, 2020). We believe that the interview process teachers
use benefits their professional development because it provides an excellent opportunity to profile their
students' knowledge more personally and straighten students’ concept image to correspond to the scientific
concept.

Social-Emotional Strategies

Social-emotional strategies were built on ST1.1 (eliminating students' anxiety), ST1.2 (motivating
students), and ST1.3 (flourishing a social justice environment). Based on our interpretation, social-
emotional strategies are the teacher's actions or activities to foster social interaction and emotional bonds
with students: before or during the interview. Teachers' social-emotional competency, particularly
concerning students, is essential to students' mathematical achievement success (Cebollero-Salinas et al.,
2022; Lozano-Pefa et al.,, 2021). However, to our knowledge, the literature does not widely disclose the
findings that teachers use social-emotional strategies when diagnosing students’ learning obstacles.

In the videos we examined, eliminating students' anxiety and motivating students were both
popular strategies. This finding is captivating because it demonstrates that teacher participants have
adequate social-emotional competency in the humanistic relationship between teachers and students. In a
broader context, our findings of social-emotional strategies such as eliminating students' anxiety,
motivating students, and flourishing a social justice environment echo those discussed by (Aldrup et al,,
2019; Khoule et al., 2017; Lazarides et al,, 2019). For instance, previous study state that students in the
process of remedial mathematics would have anxiety in themselves (Khoule et al, 2017). Even though
diagnosing learning obstacles is not a remedial process, knowing that they are an interviewee will likely lift
students' anxiety. Anxiety and difficulty understanding mathematical concepts are poles that influence each
other (Aldrup etal,, 2019; Khoule et al., 2017). Mathematics anxiety reduces students' mathematics learning
achievement; conversely, low mathematics learning achievement will be a source of mathematics anxiety.
We argue that the teacher's strategy in eliminating students’ anxiety is evidence of the teacher's sensitivity
in noticing students' emotional conditions. This strategy is supported by the findings which prove that
students who feel their teachers are aware and care about their learning difficulties will have lower anxiety,
especially at high school age (Aldrup et al., 2019). This diagnostic process will not work if students are
anxious or even afraid. Students’ anxiety can become a barrier that prevents teachers from accessing
students’ learning obstacles, so the teacher's actions to eliminate students' anxiety are a strategy that
strongly supports teachers’ reflective practices. As for motivating students, this strategy is consistent with
research suggestion that teachers should focus on strategies that increase students' perceptions of teacher
support (Lazarides et al., 2019). Students are more likely to be highly motivated and participate in learning
activities when teachers are prepared to form caring bonds with them, learn about each student's strengths
and needs, and offer encouragement and support (Jessup et al, 2021; Yu & Singh, 2016). As a result,
motivating students and attempting to form bonds with them has the added benefit of emotionally involving
students in the diagnosis process.

Advocates for social justice in mathematics education recommend integrating socio-political
notions and concerns into mathematics education to increase students’ engagement and motivation, raise
awareness about personal and social inequity, and increase the significance and utility of mathematics as a
subject (Kokka, 2022; Yolcu, 2019). This ideology is in line with the strategy implemented by the teacher in
creating a social justice environment when conducting learning obstacle interviews. The teacher ensures
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the student's willingness to participate in the interview; it reflects the teacher's efforts to build democracy
so that students have space to express their rights. The teacher is also aware of the differences in student
identities, including economic, cultural, and technological backgrounds, and creates an environment that
promotes equity in the process. Giving students the option to turn on or off the camera during an online
interview is a form of the teacher's strategy to rehumanize the online learning process (Jessup et al., 2021;
Kokka, 2022; Lozano-Pefia et al., 2021). However, not all analyzed videos referred to the strategy of
flourishing a social justice environment. Our findings are consistent with other study state that there is still
aneed to expand mathematics in-service teachers’ professional development research for equity and social
justice (Yolcu, 2019). Hence, we believe that future studies on the choices and perceptions of teachers
regarding incorporating social justice in mathematics instructional strategies are necessary.

Didactical-Pedagogical Strategies

We interpret didactical-pedagogical strategies as actions teachers took to gain access to students'
ways of thinking and understanding of a mathematical concept. Didactical-pedagogical strategies are closely
related to teachers’ mathematics knowledge for teaching (MKT) (Ball et al., 2008; Buck, 2017). Didactical-
Pedagogical Strategies is built on ST2.1 (checking students' prerequisite knowledge), ST2.2 (providing
constructive feedback), ST2.3 (providing cognitive conflict), and ST2.4 (verifying students' learning
resources). Two didactical-pedagogical strategies found in all VR are checking students' prerequisite
knowledge and providing constructive feedback. We could say that two strategies are pretty noticeable
among teachers for diagnosing learning obstacles. Given the participant teacher's professional background,
this finding is not surprising. The teacher's strategy in ensuring students' prerequisite knowledge is an
effort to diagnose ontogenic conceptual obstacles (Suryadi, 2019; Wahyuningrum et al., 2023). According
to TDS, the process of students acquiring new knowledge intertwines situations of action, formulation,
validation, and institutionalization (Brousseau, 2002; Marfuah et al., 2022; Suryadi, 2019). The role of
prerequisite knowledge as a component of the situation of devolution before learning leads to the situation
of action (Brousseau, 2002; Marfuah etal., 2022). When students' prerequisite knowledge is immature, they
will struggle to carry out the mental actions required to formulate and validate mathematical tasks.

The primary goal of providing feedback is to close the gap between an individual's current level of
knowledge, performance, and the desired outcome. The gap is a learning obstacle that must be overcome.
Constructive feedback operates in students' task performance, process understanding of how to do a task,
reasoning, and metacognitive process (Nurwahyu et al., 2020; Park et al.,, 2020; Rohati et al., 2022). The
finding shows that providing constructive feedback is a strategy with the highest number of references in
the didactical-pedagogical strategies theme, demonstrating that the in-service teachers in this study had
prior experience developing didactic pedagogic interactions with students. This finding contrasts what
discovered by other study about the ability of preservice teachers to provide constructive feedback, which
was not so much an investigation of students' underlying concepts and logic (Park et al., 2020).

Another interesting strategy is the teacher's efforts to provide cognitive conflict. As seen in the
dialogue, the teacher creates cognitive conflict to determine how students' understanding of the radian
concept relates to the circle concept. Cognitive conflict is required to determine how robust the students’
justification for their knowledge is (Parwati & Suharta, 2020). When students demonstrate uncertainty in
dealing with conflicts presented by the teacher, the teacher can begin to investigate student learning
obstacles. Aside from a wealth of information teachers can entice by providing a cognitive conflict strategy,
our findings show that not all participating teachers use cognitive conflict to reveal the meaning of
mathematics concepts to individual students. Previous study also discovered difficulties in high school
mathematics teachers providing cognitive conflict to develop students' self-regulated learning (Dignath &
Biittner, 2018). This finding is supported by other study who believe that the difficulty for teachers in
bringing up meaningful cognitive conflict is due to the teacher ignoring the meaning of knowledge in
individual students (D’'Mello et al.,, 2014). As a result, a more in-depth research is required to determine
why this strategy has not become a priority for teachers and what support teachers require to understand
cognitive conflict as a strategy that can encourage reflective practice.

As for the last in our findings, the teacher's strategy of verifying students' learning resources is, in
our opinion, an admirable contribution to the practice of teacher reflection. Teacher T1 stated in the report
that the student's misunderstanding of the concept of radian was not entirely due to the immaturity of
students’ knowledge. The teacher realized that the presentation in the textbooks used by students only
'announces' that r equals 180° after verifying students' learning resources. The missing explanation affects
students' self-interpretation of the concept of radians, which is unrelated to the concept of circumference.
This perspective is critical for understanding the various meanings of mathematical concepts in each
student as an individual, as well as a way for teachers to consider how to improve their didactical design to
compensate for the shortcomings of the learning resources students use (Rosa & Orey, 2011; Suryadi,
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2019). Evidently, learning resources such as textbooks may be a source of students’ obstacles (Lundberg &
Kilhamn, 2018; Marfuah et al., 2023). However, the fact that only six of eighteen VR displays scenes that can
be classified as verifying students' learning resources suggests that efforts must be made to develop
teachers' perspectives on learning obstacles to avoid clouding their diagnosis. The finding that checking
students' prerequisite knowledge is far more popular than verifying students' learning resources suggests
that teachers tend to see learning obstacles as factors caused by students. This finding is intriguing for
future research into how much teachers reflect on the learning resources they promote to students that
might contribute as a source of learning obstacles.

This study discovered two major themes and several sub-themes concerning teachers’
interviewing strategies for identifying students’ learning obstacles. However, we recognize that due to the
limitations of our research participants, there must be other potential strategies that we have not yet
captured. As a result, while the findings of this study are not meant to be generalized, we believe that the
teachers' interviewing strategies for identifying student learning obstacles will be our contribution to the
professional development of mathematics teachers. This finding prompted us to propose additional
research on assisting mathematics teachers with a diagnostic competence of learning obstacles as part of
their reflective practice. More research is also needed to investigate the impact of teachers' strategies on
their reflective practice longitudinally and sustainably.

4. CONCLUSION

Using thematic-content analysis of video recordings, we discovered that teachers' interviewing
strategies for diagnosing learning obstacles consist of two major themes: social-emotional and didactical-
pedagogical strategies. We believe that teachers' epistemic activities to diagnose students’ obstacles are
inextricably linked to those two interrelated and inseparable dimensions of teacher diagnostic competence.
Social-emotional strategies include eliminating anxiety, motivating students, and creating a social justice
environment. Meanwhile, didactical-pedagogical strategies include verifying students' learning resources,
checking students' prerequisite knowledge, providing constructive feedback, and providing cognitive
conflict. We found that the spread of the strategies was uneven across all of the VRs. Some strategies appear
to be minimally demonstrated, such as creating a social justice environment, providing cognitive conflict,
and verifying students' learning resources; we propose that this finding be highlighted in order to improve
teachers' diagnostic competence.
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