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As a result, students had fewer opportunities to engage in sustained
independent problem-solving, which is essential for developing
persistence and resilience. Overall, the study highlights the need for more
explicit emphasis on effort-based feedback and greater opportunities for
students to engage with challenging tasks. These improvements are
expected to strengthen students’ growth mindset, persistence, and deeper
understanding in mathematics learning. The contribution of this study
lies in providing empirical insights into the implementation of growth
mindset principles in mathematics teaching practices by pre-service
teachers, particularly in terms of classroom discourse. The findings may
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programs aimed at designing instructional interactions that better
support students’ growth mindset development.
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INTRODUCTION

Teacher beliefs are widely acknowledged as a fundamental factor influencing
instructional practices, particularly in the context of pre-service teacher education. Beliefs about
teaching and learning shape how teachers interpret classroom situations, select instructional
strategies, and respond to students’ needs (Andilah et al., 2025). These beliefs are not merely
abstract ideas but are reflected in classroom actions, especially through instructional language,
questioning patterns, and feedback provided to students.

Among various belief systems, the concept of a growth mindset has gained significant
attention in recent years. A growth mindset refers to the belief that students’ abilities can be
developed through effort, persistence, and effective learning strategies. According to Dweck
(2006), this perspective emphasizes that intelligence and ability are not fixed traits but can
develop through learning experiences. Teachers who hold growth mindset beliefs tend to
emphasize the learning process, encourage students to persist when facing difficulties, and view
mistakes as opportunities for improvement. In mathematics education, where students often
develop fixed assumptions about their abilities, such beliefs may influence students’
engagement and learning experiences.

For pre-service teachers, however, the enactment of growth mindset beliefs in classroom
practice is often complex and challenging. Many prospective elementary school teachers may
understand educational theories conceptually, yet classroom situations frequently present
unexpected complexities (Pamungkas et al., 2024). This condition reflects how beliefs,
professional identity, and attitudes toward mathematics teaching may influence instructional
practice among pre-service teachers (Maghfiroh et al., 2026). Although they may agree with
the principles of growth mindset, translating these beliefs into instructional actions requires
pedagogical skill and contextual awareness. During teaching practicum, pre-service teachers
must manage multiple demands, including delivering content accurately, managing classroom
interaction, and supporting student understanding (Faradiba et al., 2025). These conditions may
create inconsistencies between teachers’ stated beliefs and their classroom practices.

Classroom discourse provides a useful lens for examining how teacher beliefs are enacted
in practice. Through verbal interaction with students, teachers may reveal implicit beliefs about
learning, ability, and success. Motivating students involves building confidence, encouraging
aspirations, setting learning goals, and providing meaningful support (Zubaidah et al., 2017).
For instance, statements that emphasize effort and persistence may reflect growth mindset
beliefs, whereas interactions that focus primarily on correct answers may indicate more
performance-oriented beliefs. These different orientations may also appear simultaneously
within the same lesson, suggesting that teacher beliefs are not always enacted consistently.

In addition, instructional strategies and the use of learning media may further reflect how
beliefs are translated into classroom practice. Learning media are used to deliver instructional
messages and teaching materials during the learning process (Abimanyu, 2016). Teachers who
emphasize student thinking and exploration may design activities that encourage discussion and
reasoning, while teachers who prioritize efficiency may rely more on direct instruction.
Examining these instructional choices may help explain how underlying beliefs are expressed
in mathematics classrooms (Faradiba et al., 2024).

However, limited studies examine actual classroom discourse to investigate how growth
mindset beliefs are enacted in instructional practice, particularly among pre-service teachers.
Existing studies have frequently relied on self-reported perceptions or questionnaire-based
findings, which may not fully capture the complexity of classroom interaction. Although
previous studies have discussed the relationship between beliefs, identity, and teaching attitudes
among pre-service mathematics teachers (Maghfiroh et al., 2026), limited attention has been
given to how these beliefs are reflected through actual classroom discourse and interaction. As
a result, there is still limited understanding of how growth mindset beliefs are expressed,
negotiated, and sometimes contradicted during real-time teaching practices. Therefore, this
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study aims to explore how growth mindset beliefs are enacted in a pre-service mathematics
classroom. By analyzing classroom discourse and instructional practices, this research seeks to
provide deeper insights into how these beliefs are reflected in teaching and how they shape
classroom interaction.

METHOD

This study employed a qualitative case study design to explore the enactment of growth
mindset beliefs in a pre-service mathematics classroom. This approach was appropriate because
it supports an in-depth understanding of complex phenomena and multiple perspectives in
authentic research settings (Creswell, 2014). The participant was a pre-service mathematics
teacher conducting teaching practicum at SMAN 4 Malang from February to March 2026. The
observed lesson focused on the position of a point relative to a circle through contextual
problem-solving activities, with students working collaboratively in small groups.

Data were collected through observation, interviews, and documentation, as suggested in
qualitative research procedures (Sugiyono, 2019). The main data source was a recorded
classroom session, which was transcribed verbatim to capture teacher—student interactions,
including explanations, questioning, feedback, and responses to student errors. The data were
analyzed using discourse analysis to identify patterns of growth mindset enactment in the
teacher’s instructional language and classroom interactions (Raharja & Ghozali, 2020). Coding
was conducted through both deductive and inductive approaches. Deductive coding was guided
by growth mindset indicators, such as effort encouragement, process-oriented feedback, and
normalization of mistakes, while inductive coding allowed new patterns to emerge from the
data. The coded data were then categorized and interpreted to examine how growth mindset
beliefs were reflected, negotiated, or contradicted in classroom practice (Isminingsih et al.,
2025).

To ensure trustworthiness, the data were examined repeatedly and compared across
transcript segments. Interpretations were supported by direct excerpts to maintain transparency
and reduce bias (Jacobs et al., 2021). Peer discussion was also used to review coding decisions
and improve analytical consistency. A structured coding scheme was developed to strengthen
the rigor of the analysis. The scheme included categories, indicators, operational definitions,
and transcript examples used to identify growth mindset beliefs in classroom discourse. The
detailed coding scheme is presented in Table 1.

Table 1. Coding Scheme for Analyzing Growth Mindset Beliefs in Classroom Discourse

Category Indicator Operational Definition
Encouragement of Effort Motivational statements Teacher encourages students to try, persist, and believe
in their ability
Positive reinforcement Teacher affirms students’ attempts regardless of
correctness
Valuing Learning Emphasis on Teacher highlights the importance of process over final
Process understanding answer
Allowing revision Teacher permits visible correction and improvement of
work
Normalizing Mistakes Error acceptance Teacher treats mistakes as natural in learning
Error as learning Teacher uses mistakes as a basis for explanation
opportunity
Promoting Student Open-ended questioning Teacher asks questions that require reasoning and
Thinking explanation
Encouraging Teacher invites students to make decisions or think
independence independently
Challenge Orientation Encouraging engagement  Teacher prompts students to engage with tasks actively
Managing productive Teacher allows time and space for students to think
struggle
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RESULTS AND DISCUSSION
Results

The analysis of classroom discourse based on the growth mindset coding scheme shows
that all five categories, namely encouragement of effort, valuing the learning process,
normalizing mistakes, promoting student thinking, and challenge orientation, are present,
although with varying levels of consistency and depth. Throughout the lesson, the teacher
repeatedly encouraged students to participate by inviting them to recall prior knowledge and
respond to questions, even when they were unsure. This is reflected in the teacher’s question,
“kalau boleh tau kemarin tuh udah belajar apa aja sih, ada yang bisa nyebutkan?” which can
be translated as “what did we learn yesterday, can anyone mention it?”. When a student
responded “gak inget pak,” the teacher continued guiding the discussion instead of shifting to
another student, demonstrating persistence in encouraging participation.

The teacher also demonstrated a strong orientation toward valuing the learning process
by emphasizing conceptual understanding and reasoning. For example, the teacher instructed,
“kalian bandingkan dengan jari-jari lingkaran,” which means “compare it with the radius of
the circle,” guiding students to analyze relationships rather than memorize procedures. In
another instance, the teacher stated, “kalian bisa simpulkan sendiri ya analisisnya bagaimana,”
translated as “you can draw your own conclusion from the analysis,” which highlights the
expectation that students construct their own understanding.

In relation to normalizing mistakes, the teacher’s responses to student errors indicate a
supportive and constructive approach. When discussing a student’s work, the teacher said,
“sebenarnya sudah benar, cuma waktu kesimpulan akhirnya mungkin kurang teliti,” which can
be translated as “the method is actually correct, but the final conclusion is a bit inaccurate.”
This statement acknowledges the student’s partial success while gently correcting the mistake,
reinforcing the idea that errors are part of the learning process.

The promotion of student thinking appears as one of the most prominent aspects of the
lesson. The teacher frequently used open-ended questions to encourage reasoning, such as
“kenapa kok bisa?” meaning “why do you think that is?” and “kira-kira analisis kalian
bagaimana?” meaning “what is your analysis?”. These questions required students to explain
their thinking and justify their answers. The teacher also encouraged independent work by
stating, “kalian bisa lanjutkan sendiri,” or “you can continue working on it yourselves,” which
supports the development of student autonomy.

The lesson also incorporated elements of challenge orientation through the provision of
progressively complex tasks. For instance, the teacher asked, “Coba tentukan nilai K-nya
berapa,” translated as “try to determine the value of K, encouraging students to engage with
more advanced problems. The teacher also provided support by saying, “kalau masih kesulitan
bisa tanyakan ke saya,” meaning “if you still find it difficult, you can ask me,” which balances
challenge with guidance. However, the teacher often intervened relatively quickly when
students encountered difficulties, and scaffolding was not evenly distributed among all students.

Overall, the findings indicate that the classroom discourse reflects key characteristics of
a growth mindset-oriented learning environment, particularly in promoting reasoning and
treating mistakes as learning opportunities. However, the implementation could be strengthened
by placing more explicit emphasis on effort rather than correctness and by allowing students
more time to engage independently with challenging tasks.

Discussion

The repeated encouragement for students to participate, even when they expressed
uncertainty, suggests that the teacher attempted to establish a classroom environment in which
students were expected to remain engaged in the learning process rather than avoid participation
due to fear of failure. Such interactions reflect an instructional orientation that seeks to promote
students’ willingness to try and contribute during mathematics learning. However, although
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encouragement was consistently observed, the reinforcement provided during classroom
interaction still tended to emphasize answer correctness more explicitly than students’ effort,
strategies, or persistence. This indicates that the enactment of effort-oriented feedback, which
constitutes a central component of growth mindset pedagogy, had not yet been fully optimized.
In this context, teachers play a crucial role in implementing growth mindset principles through
classroom interaction, particularly in the ways feedback is communicated and interpreted by
students (Wahidah et al., 2022; Zhang, 2024; Wulandari et al., 2024).

The teacher’s emphasis on conceptual understanding and analytical reasoning
demonstrates an instructional orientation that positions mathematics learning as a process of
meaning construction rather than procedural memorization. By encouraging students to
compare mathematical relationships and formulate conclusions independently, the teacher
created opportunities for students to actively construct conceptual understanding through
reasoning processes. This finding suggests that the classroom discourse not only facilitated
procedural engagement but also supported deeper cognitive processing and reflective thinking.
Such process-oriented instructional practices are significant because they may strengthen
students’ beliefs that mathematical understanding can develop progressively through learning
experiences, effort, and reflection. This interpretation aligns with previous studies emphasizing
that feedback focused on learning processes, positive language, and the constructive use of
errors contributes to the development of students’ growth mindset in mathematics learning
(Darling-Hammond et al., 2020; Borji et al., 2019; Muthukrishnan et al., 2024).

The manner in which mistakes were addressed further reflects the emergence of a
supportive classroom culture in which errors were positioned as productive components of
learning rather than indicators of failure. By acknowledging partially correct reasoning before
addressing inaccuracies, the teacher appeared to reduce the negative emotional consequences
commonly associated with making mistakes in mathematics classrooms. This interaction may
contribute to students’ confidence and willingness to remain engaged in problem-solving
activities despite experiencing difficulty. Moreover, the constructive treatment of mistakes
suggests that the classroom discourse encouraged students to perceive errors as opportunities
for reflection and conceptual refinement. Such findings reinforce previous research asserting
that supportive responses toward mistakes may foster students’ resilience, confidence, and
participation in mathematics learning (Mera et al., 2022; Tulis et al., 2016; Yulianti et al., 2024;
Maliana et al., 2025).

The strong emphasis on open-ended questioning indicates that the teacher attempted to
position students’ reasoning processes as central to classroom learning activities. Questions
requiring explanation and justification encouraged students to externalize their thinking and
engage more deeply with mathematical ideas rather than merely produce short or procedural
answers. This suggests that the classroom discourse supported intellectual engagement and
mathematical reasoning, both of which are fundamental characteristics of growth mindset-
oriented instruction. Nevertheless, despite the frequent use of open-ended questioning, the
teacher still maintained a relatively dominant role in directing classroom reasoning and
discussion. Consequently, opportunities for students to independently explore alternative
strategies and develop autonomous mathematical reasoning may have been somewhat
constrained. This finding implies that while students were encouraged to think critically, the
instructional interaction had not yet fully shifted toward student-centered exploratory discourse
(Boaler, 2016; Reeve & Hyeon, 2024).

The implementation of challenge orientation through progressively demanding tasks
reflects an effort to cognitively engage students in mathematical problem-solving processes.
Simultaneously, the teacher attempted to balance challenge with instructional support by
providing guidance when students encountered difficulties. Such interactions indicate an
awareness that cognitively demanding tasks require both challenge and scaffolding to sustain
student engagement. However, the findings also reveal that teacher intervention frequently
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occurred relatively quickly, thereby limiting opportunities for students to persist independently
through difficulty. This suggests that the enactment of productive struggle, which constitutes
an essential element in the development of perseverance, resilience, and deep conceptual
understanding, had not yet been fully maximized. Uneven scaffolding practices may also have
influenced the extent to which students were able to experience sustained cognitive engagement
during problem-solving activities. These findings support the argument that productive struggle
requires sufficient time, cognitive effort, and opportunities for independent exploration in order
to effectively foster adaptive problem-solving capacities in mathematics learning (Galdames-
Calder et al., 2024; Young et al., 2025; Dinapoli, 2023).

Overall, the findings indicate that the classroom discourse reflects a promising foundation
for growth mindset-oriented mathematics instruction, particularly in fostering reasoning,
participation, and constructive responses toward mistakes. Nevertheless, the implementation
could be further strengthened through more explicit emphasis on effort-oriented feedback and
by providing students with greater opportunities to engage independently in sustained
cognitively challenging activities. Such improvements may further support the development of
students’ adaptive beliefs, persistence, and deeper mathematical understanding (Sun, 2019;
Yeager et al., 2019).

Table 2. Summary of Findings and Analysis

Growth Mindset Evidence from Classroom Interpretation Level of
Category Discourse Implementation
Encouragement of “kalau boleh tau kemarin tuh  Teacher invites participation Moderate
Effort udah belajar apa aja sih...” /  and persistence, but feedback

“what did we learn focuses more on correctness

yesterday...”
Valuing Learning “kalian bandingkan dengan Emphasis on reasoning and Strong
Process Jari-jari lingkaran” / conceptual understanding

“compare it with the

radius...”
Normalizing “sebenarnya sudah benar, Errors treated as part of Strong
Mistakes cuma... kurang teliti” / “the learning, supportive feedback

method is correct, but...”
Promoting Student “kenapa kok bisa?” / “why Encourages explanation, Strong
Thinking do you think that is?” reasoning, and student voice
Challenge “coba tentukan nilai K-nya Tasks are challenging but Moderate
Orientation berapa” / “try to determine support reduces productive

the value of K~ struggle
CONCLUSION

The findings of this study indicate that the classroom discourse identified in this study
reflects the emergence of several fundamental characteristics of growth mindset-oriented
mathematics instruction, particularly in fostering student participation, mathematical reasoning,
and constructive responses toward errors as part of the learning process. The findings suggest
that the instructional interactions established by the pre-service teacher have contributed to the
development of a supportive learning environment that emphasizes conceptual understanding
rather than mere answer accuracy. Nevertheless, the enactment of growth mindset principles
has not yet been fully optimized, especially with regard to the provision of explicit effort-
oriented feedback and the facilitation of productive struggle through sustained opportunities for
independent problem-solving. Accordingly, instructional practices need to place greater
emphasis on appreciating students’ learning processes, strategies, and persistence in order to
further cultivate adaptive beliefs, resilience, and deeper mathematical understanding. This study
contributes to the growing body of literature by providing empirical evidence concerning the
manifestation of growth mindset principles within classroom discourse in mathematics
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instruction conducted by pre-service teachers. Furthermore, the findings offer important
pedagogical implications for teacher education programs, particularly in supporting prospective
teachers to design instructional interactions that more effectively promote students’ growth
mindset development through meaningful classroom discourse and cognitively engaging
learning experiences.
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