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ABSTRACT

Equity in mathematics teaching remains a minor aspect in the multilingual classrooms, where
teaching strategies focus on the procedural competence rather than the sociocultural significance. In
the case of Nigerian educational institutions, algebra teaching is largely taught using abstract
symbolic problems written in the English language, even though students live in multilingual
localities. This study examined whether reflective practice would assist pre-service mathematics
teachers to identify equity issues as well as redesign algebra lessons to include greater participation
and accessibility by students. The research was carried out in a Nigerian university and a single case
qualitative design was used over a semester (lasting twelve weeks, in an algebra methods course). A
total of 20, 300 level pre-service mathematics teachers were selected purposively for the study. The
reflective programme consists of weekly facilitated journals, micro-teaching peers, structured peer
discussion and facilitator feedback. Thematic analysis was used as the guiding approach to the
analysis of data. Data sources were: 240 reflective journal entries, 40 lesson plans, 40 transcripts of
peer discussions, observation notes and records of the facilitator feedback. Five themes eventually
emerged at the end of the study. Findings revealed that the 12week exposure to reflective models in
the pre-service mathematics teacher-preparation programme, resulted in quantifiable pedagogical
changes in awareness, task organization, and classroom interaction. Moreover, the results also show
that while systematic reflection alone cannot completely combat systemic inequities, it supports
more inclusive algebra instruction in multilingual classroom settings.
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1. INTRODUCTION

Algebra is a prominent subject in mathematics curriculum across all levels of education. The success
in algebra influences the success in science, engineering among other subjects of the kind that are
quantitatively designed. It is the branch of mathematics that involves generalization, abstraction and
symbolic thought according to Cai et al., (2020) and Gates and Jorgensen, (2023).
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Procedural reproduction is the instructional focus of most mathematics classrooms rather than
conceptual reasoning. The repetitive exercises such as expansion, factorization, and substitution are
routine processes in which students engage, and solution processes are presented on the board by
the teacher while the students replicate and practice the similar problems. The training is sometimes
concentrated on the speed and accuracy of the algorithms. This methodology stifles the possibilities
of the learners to introduce a meaning to the algebraic formulas or the ability of the symbolic
operations on the life reasoning. Even though the students who follow the linguistic pace established
by the teacher will acquire knowledge with a relative ease, the remaining students become silent.
Silence does not mean the absence of an ability to think abstractly, on the contrary, too often it is the
manifestation of the mismatch of the language of instruction and the real life of learners (Nasir,
Hand, and Taylor, 2021; Van Es et al., 2022).

This challenge is exacerbated by the linguistic and cultural background of the Nigerian classrooms.
Although English is a formal language of instruction in formal education, outside the school setting,
communication transpires majorly in native languages. Consequently, mathematics is also
introduced to the students in a language other than the one they normally employ in day-to-day
activities. Meaning and definitions of words in texts are based on words examples, and cultural
analogies, and are created on the unfamiliar contexts to the majority of learners (Essien and Ndlovu,
2020; Gage, 2020). This absence is evidenced by the issue of algebra that are employed to clarify
the train schedules or distant business environment. The setting of the description of such issues
appears to be not much correlated with the realities of life among the students, where their lives are
structured around local markets, farms, motorcycles as means of transportation, or their family
trade. The difficulties in them are thus contextual and linguistic distance rather than numerical
complexity (Shizha, 2012; Lenz, Obersteiner, and Wittmann, 2024).

Consequently, the manner in which mathematics is being taught in such environments is determined
by the preparation program for pre-service mathematics teachers. Pre-service teachers enter training
with pre-existing beliefs which are due to their experiences in school. Most of them have been taught
mathematics in the teacher-centered approach on the notion of seatwork and quick evaluation of
the correct answers. The process of classroom involvement, according to Lo, (2021); Bukko and Liu,
(2021) is often rewarded to the students that can respond in time in English and thereby frustrate
students who require time to think or explain the language. These tendencies reinforce implicit
assumptions as to who can think mathematically, as time goes on. These assumptions dominate the
instruction choice in the design of the examples, the way the questions are formulated, and the way
that attention is distributed during the lessons. The issue, therefore, is the lack of effective
application of reflective practice as a means to building sociocultural awareness in pre-service
mathematics teachers. In their ignorance, instructors might find it hard to establish equal learning
situations that are sensitive and accommodating of varied student identities and needs.

Reflective practice is one possible way these teaching assumptions can be questioned. Structured
reflection in teacher education facilitates the induction of pre-service teachers to make sense of
classroom processes, think about pedagogical choices and reflection of the impact of the
instructional practice on participation (Acquah and Commins, 2015). Reflection also causes the
instructor to take a step further than the case of teaching performance to a critical examination of
classroom actions.
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This usually leaves the teacher with the question about why certain group of students are active and
the others are not. It allows the teacher to comprehend how language, circumstances, and
classroom conventions can be impactful in producing these trends (Cavanagh and McMaster, 2015;
Machost and Stains, 2023; Whitlock and Marcellus, 2024). This study addresses this gap by
investigating the ways that reflective practice can be effectively built into teacher preparation to
promote equity-based thinking and practice in mathematics instruction.

The research questions that were addressed in the study are:
1) How does guided reflection differ with what pre-service mathematics teachers observe in
algebra lessons regarding language, culture and power?
2) How do pre-service mathematics teachers modify algebra tasks, questioning strategies, and
instructional language to increase student participation?
3) What do pre-service mathematics teachers report about the shift in their professional identity
in the course of the reflective process?

2. METHODS AND MATERIALS

2.1 Research Design

This study employed a qualitative single-case design in which one course was utilized during a period
of twelve weeks. No additional instructional elements were introduced; reflective activities were
easily inserted into the current Algebra methods curriculum. A case-study design was most suitable,
because the question of research was of contextual in-situation dynamics and not an aggregate
effectiveness between populations. The design is also consistent with the studies on reflective
practice, which underlines situated learning in real-life teaching practices (Machost and Stains,
2023; Ergan, 2025). The study was conducted at a university in south-western, Nigeria. Pedagogical
priorities emphasized content delivery over equity considerations. Previous research has
documented similar imbalances as a chronic problem in teacher preparation, especially in
multilingual settings (Romijn, Slot, and Leseman, 2021; Opheim and Xenofontos, 2025).

Teaching methods courses generally focus on procedural clarity, classroom management and
coverage of the curriculum but almost never discuss linguistic diversity or cultural contexts which
might affect student interaction. The algebra methods course followed the standard timetable and
curriculum, nevertheless, reflective practice was incorporated as part of the curriculum. The
participants kept journals, did exercises in microteaching and also had peer discussions. This
reflective dimension was sufficient enough to justify special consideration of the course. The
integration is based on recommendations that, equity oriented practices must be incorporated in the
curriculum of the subject methods courses instead of being an add on material (Aguirre, Mayfield-
Ingram, and Martin, 2023)

Participants were twenty 300-level pre-service mathematics teachers from a south-western Nigerian
university, of whom 11 were female and 9 were male, between the ages of 21-28. Purposive
sampling technigue was used to select the participants. The group represented diverse ethnic and
linguistic backgrounds thus reflecting the national demographic profile. The classroom instruction
was provided in English, whereas the subjects were discussing their native languages outside the
classroom setting.
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All participants had taken the core content coursework on mathematics and had previously attended
coursework on pedagogy related to lesson planning and classroom management. None had received
formal training on equity or culturally responsive teaching. Previous studies report that preservice
educators tend to begin their training with minimal knowledge about equity frameworks regardless of
the various classroom realities (Senyshyn and Martinelli, 2021; Bukko and Liu, 2021). Ethical
clearance was obtained from appropriate institutional review board and it was a voluntary
participation study. Assumptions and analytic decisions made in the course of the study were
recorded in reflexive memos. Reflexivity is one of the key aspects of qualitative research and it
facilitates transparency in interpretation (Braun and Clarke, 2021; Machost and Stains, 2023).

2.2 Intervention

This study utilized multiple data sources in order to determine variation in reported beliefs and
observed practices. There was a total of 240 reflective journal entries, 40 lesson plans, 40 peer
discussion transcripts, facilitator feedback records, and observation notes containing the selective
video references to microteaching. This kind of triangulation reinforces the interpretation in
qualitative studies of teacher learning (Braun and Clarke, 2006; Martin-Kerr, Rombalski and
Israelson, 2022). The intervention was twelve weeks long and four different components guided the
process. First, participants completed weekly guided journals in which they wrote and analysed their
instructional choices. Prompts evolved into critical reflection as opposed to descriptive reflection and
participation. Guided reflection was also demonstrated to assist in the awareness of cultural
diversity and overcome deficit views as documented in researches. (Acquah and Commins, 2015;
Moore, 2024). Second, each participant conducted two microteaching sessions for peers. Lessons
were taken note of and revised. Microteaching offers a controlled environment to study instructional
practice and facilitate reflective learning with the help of observation and feedback (Anyichie, 2024;
Hendriwanto, 2021).

Third, structured peer reflection occurred after each microteaching session. Participants were
involved in facilitated discussion on the topic of classroom conversation, language, situational
interrogation, and unspoken assumptions. Group reflection assists in critical practice review and
foster equity focused thought (Kruger and Buley, 2022; Archer et al., 2022). Lastly, the facilitator
provided feedback on journals and lesson plans. It was focused on equity, inclusion and language
responsiveness. Feedback led to changes in lesson plans made by participants. Reflective and
adaptive teaching practices can be facilitated by the means of iterative feedback cycles (Umutlu and
Kim, 2020; Whitlock and Marcellus, 2024).

2.3 Data Analysis

Thematic analysis was used to analyze data in accordance with Braun and Clarke (2006, 2021). The
analysis was done in six recursive steps. The first step was familiarization through repetitive reading
of all sources of data. The second stage involved open coding in order to determine actions,
assumptions, and language and practice changes. The third step identified pattern profiles across
data sources which grouped related codes into candidate themes. The fourth step involved the
review and refining of themes related to internal coherence and consistency of journals, lesson
plans, and observations. The fifth stage outlined and called out themes by comparing with the data
again and again. The final stage synthesized themes in relation to equity, culture, and teacher
identity.
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Themes evolved by the development of new information that further expanded or contradicted
previous interpretations. The findings are presented in terms of five themes that are interrelated.

3. RESULTS

Data were coded and organized, which revealed patterns that were developed. Initial patterns
emerged subtly in early journals and discussions. As time passed these sighals converged into
coherent themes. The themes were analytically different and empirically related. The transformation
of instructional practice inspired the way the participants described their professional identity. Such
interdependence expresses the results that reflective processes are co-evolutionary in terms of
teacher noticing, practice, and identity (Van Es et al., 2022; Ergan, 2025).

Table 1: Summary of Emergent Themes and Developmental Shifts During the Semester

Theme Baseline Characteristics Late-Stage Characteristics  Nature of

Weeks 1-3 Weeks 10-12 Development
Recognition of Deficit language, linking Explicit attention to Epistemic
Implicit Bias difficulty to effort or language privilege and repositioning

ability structural barriers
Re-contextualization Abstract symbolic Locally grounded contexts Culturally situated
of Algebra Tasks textbook exercises such as markets and framing

transport

Inclusive Interaction Teacher-dominated Structured dialogue, Redistribution of
Design explanation, closed multiple representations epistemic authority

questioning
Dialogic Professional Individual, descriptive Collective critique and Social mediation of
Learning journaling deeper interrogation reflection
Reconstitution of “Content deliverer” “Facilitator” and inclusion- Professional identity
Teacher Identity orientation oriented identity transformation

Table 1 presents a comparison between early and late stages of the semester. The direction of
change was consistent across participants, though the rate varied.

At the beginning of the semester, the participants conceptualized algebra teaching as procedure
delivery and practice. This direction is similar to reported trends of teacher preparation in which
procedural fluent is taught more than instructional attention (Lo, 2021). This framing was changed
through a long process of reflection and dialogue. This development is contained in the five themes.

3.1 Research Question 1.
How does guided reflection differ with what pre-service mathematics teachers observe in algebra
lessons regarding language, culture and power?

Evidence from journals and peer discussions shows a clear shift in how participants interpreted
classroom processes. Early reflections attributed student difficulty to effort and ability. Later
reflections identified language of instruction, participation norms, and cultural mismatch as
explanatory factors.
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The initial journal entries attributed student difficulty to lack of effort, low background or poor
studying habits. These descriptions are the deficit perspectives recorded in teachers belief research
(Cabiles, 2025). Repeated reflective prompts changed the focus to other alternative explanations.
Participants started to doubt their assumptions and put into view the role of instructional language
and classroom interaction. Subsequent entries showed a clear concern of structural and linguistic
factors and participants looked into the ways English as the medium of instruction influenced
comprehension and participation. They also determined the manner in which the classroom norms
advantaged students who answered answers swiftly and fluently. This change is consistent with the
studies indicating that reflection can be used to foster the growth of equity conscious and critical
awareness (Acquah and Commins, 2015; Bukko and Liu, 2021).

Table 2: Frequency of Deficit vs. Structural Framing in Journal Entries

Framing Type Weeks 1-3 (n=60) Weeks 10-12 (n=60) % Change
Deficit-oriented 38 (63%) 9 (15%) -48%
Structural / linguistic 12 (20%) 44 (73%) +53%
Neutral 10 (17%) 7 (12%) -5%

Table 2 summarises changes in framing across journal entries.

The patterns revealed in the qualitative data were supported using quantitative analysis. References
that manifested deficit framing declined with time, and the cases of structural awareness rose.
Subsequent journal entries discussed English being the language of instruction and thought about
the possibility of the prevalence of native languages outside the school affecting the understanding
and classroom engagement. This change is not only a change of tone but a change of conceptual
thought processes. As a result, the way of how the instruction is given also changes.
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Fig. 1b: Framing Shift Over Time
As shown in Figure 1 above, the framing shift occurs over time.

3.2 Research Question 2.
How do pre-service mathematics teachers modify algebra tasks, questioning strategies, and
instructional language to increase student participation?

Evidence from lesson plans and microteaching sessions shows systematic changes in task design
and interaction patterns. Participants shifted from abstract exercises to context based problems
grounded in local experiences. Instructional discourse also shifted from teacher dominance to
structured student participation. This theme focuses on how the task-based assessment re-
contextualises the students through the use of algebra tasks. To start with, the majority of lesson
plans were similar to the ones found in a textbook: pure and symbol-only exercises, solved with
efficiency and simplicity. Fourteen of the twenty lessons, in the first micro-teaching cycle, were
abstract and symbol only exercises, and only two used local context. Cai et al., (2020), reported that
this pattern reflects the dominance of decontextualised instruction. Participants examined whether
examples reflected students’ lived experiences. By the second micro-teaching cycle, markets,
transport charges, mobile data bundles, and agricultural yield were included in lesson plans. Algebra
was now rigorous, though no longer seemed abstract. Researches has shown that culturally relevant
contexts support engagement and conceptual understanding (Anyichie, 2024; Feza, 2018).
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Table 3: Lesson Plan Contextualisation Across Two Cycles

Contextualisation Type Cycle 1 Cycle 2
Abstract-only 14 4
Minimal context 4 5
Locally grounded 2 11

Table 3 presents the distribution of task types.

Among the twenty participants, eleven lesson plans were localized in local settings in the second
cycle (55%). The symbolical framework of Algebra was maintained; it only became visible locally. The
slight, yet significant, change increased the topicality and interpretative resources of the activities.
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Fig. 2a: Growth in Local Context Integration
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The interaction design was different. In the first round of the microteaching, teacher talk dominated
and in the thirty lessons, more than three quarters of the teaching time was devoted to teacher
discourse. Student engagement was in the form of listening and responding although there was
student initiation in some instances. After some reflective discussions, participants proposed
organized group strategies, like think-pair-share, requested pupils to give concrete examples and
various representations, and hence took small pedagogical risks. In the next cycle, monologues
among pre-service teachers decreased to five events, the number of structured peer dialogues grew
between two and eight, and the instructional power became slightly diffused among the student
group. This shift aligns with research linking equitable instruction to participation structures that
distribute opportunities to speak and reason (Van Es et al., 2022; Cai et al., 2020).

Table 4: Instructional Interaction Patterns

Pattern Cycle 1 Cycle 2
Teacher monologue 13 5
Mixed questioning 5 7
Structured dialogue 2 8
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The restructuring of the instructional conversation implied some cognitive processes: the knowledge
ceased to be delivered in one direction and turned into negotiated, co-created, and sometimes
challenging phenomena, with the epistemic process displaying its imperfection, but nevertheless
being evidently progressive.

3.3 Research Question 3.
What do pre service mathematics teachers report about the shift in their professional identity during
the reflective process?

Evidence from journals shows a clear transformation in identity language. Early entries described
teaching as explanation and delivery. Later entries emphasised facilitation, support, and
responsiveness to diverse learners. A notable change occurred in the linguistic formation of identity;
at the beginning of journal entries, the teacher was named most often as an explainer, a teacher, or
a source of knowledge. This orientation reflects transmission models of teaching according to Lo,
(2021). This shift indicates movement toward student centered and inclusion oriented identities.
This links reflective practice to transformation of professional identity and increased attention to
equity as reported by Martin-Kerr et al., (2022) and Koubek & Wasta, (2023).

Table 5: Identity Language in Journals

Descriptor Weeks 1-3 Weeks 10-12
Explainer / Instructor 29 8

Guide / Facilitator 11 34

Supporter of diverse learners 6 27

There were significant differences in the trajectory of participants; twelve had significant
transformative change, five had moderate alterations in pedagogy with little identity redrawing and
three had little change with a largely procedural focus on teaching algebra.

Table 6: Participant-Level Patterns

Pattern Number Description

Substantial transformation 12 Change across all themes

Moderate shift 5 pedagogical change with limited identity shift
Minimal change 3 largely procedural orientation retained

This variation indicates that reflective practice influenced participants differently. Research
documented that deeply held beliefs about teaching and learning can shape the extent of change
during teacher education (Mannikk6é and Husu, 2019). Reflective structures supported change for
many participants though transformation remained uneven across the cohort.

10
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4. DISCUSSION

The results indicate that structured reflective practice promotes equity-related changes in algebra
teaching among the Nigerian pre-service teachers and that these changes emerge progressively as a
result of the continuous involvement in reflective cycles. This pattern aligns with research which
positions reflection as central to teacher learning and adaptive expertise (Machost and Stains, 2023;
Ergan, 2025). They participated in peer microteaching sessions, where they systematically discussed
instructional choices and also received feedback through the facilitator, on matters of inclusion,
language use, and environmental relevance. Reflective activities did not evaluate opinions as correct
or incorrect. The design was in line with the research that placed emphasis on collaborative and
dialogic reflection as a professional learning driver (Kruger and Buley, 2022; Umutlu and Kim,
2020).

Several trends emerged over the twelve weeks. Research has documented that mathematics can be
engaging. (Anyichie, 2024; Feza, 2018). It was also found that the patterns of interaction in the
classroom during micro-teaching sessions changes. When the participants were questioned, reason
explaining was promoted, not anymore one word answers. These modifications were consistent with
the research findings that equitable instruction should consider discourse and structure of
participation (Cai et al., 2020; Van Es et al., 2022). Peer dialogue initially contained descriptive
comments concerning the organization of the lesson and later on, an analytic discussion of linguistic
and cultural assumptions showed in the examples. This aligns with the studies conducted on critical
reflection and social justice, (Archer et al., 2022; Shandomo, 2010).

The participants mentioned that they have changed their perception of teaching to be less focused
on teaching as the expression of procedures and more focused on teaching as a conversation about
the minds of students. This shift aligns with trends observed in the research of reflective teacher
practice by Ergan, (2025) and Koubek and Wasta, (2023). Reflection is a developmental process,
which incorporates belief questioning, reformulation of instruction, and professional identity
creation.

4.1 Reflection as a process of development.

First, the participants often attributed students’ difficulties to individual shortcomings, branding
students as weak, unprepared and limited by English proficiency with little critical examination.
Through repeated reflective loops, they started to identify structural forces like instructional
language, participation norms, and cultural task framing a shift consistent with the literature that
teacher beliefs influence pedagogical choices and expectations. This shift reflects movement from
deficit thinking toward structural awareness, a transition documented in studies on equity
consciousness and culturally responsive teaching (Acquah and Commins, 2015; Cabiles, 2025).

The evidence is not limited to reflective journals, lesson plans and microteaching sessions, it showed
task redesign, changed questioning and reorganized grouping to improve participation. Epistemic
repositioning was supported using iterative practices, which included journaling, peer dialogue,
facilitator feedback, and lesson revision. This perspective aligns with sociocultural accounts of
mathematics learning, which emphasise discourse and identity in knowledge construction (Nasir,
Hand, and Taylor, 2021).

11
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Dialogic reflection allowed making assumptions critically questionable and experimenting with other
pedagogies, and professional identity discourses turned out to be less procedural transmission and
more facilitation of participation, making algebra teaching relational, ethical, and technical
endeavour. This form of collaborative reflection has been shown to deepen critical awareness and
support equity oriented practice (Archer et al., 2022; Kruger and Buley, 2022). Professional identity
narratives also shifted. Many participants moved from a transmission orientation toward facilitation
of participation. Similar patterns appear in studies linking reflective practice to identity
transformation in teacher education (Martin-Kerr, Rombalski, and Israelson, 2022; Koubek and
Wasta, 2023).

4.2 Disciplinary and equity pedagogy.

Equity considerations became embedded in algebra task design: linear equations were
contextualized with market transactions, quadratic relationships with agricultural production, and
systems of equations with transportation costs, thus connecting symbolic representation with
familiar experience realms. Contextualization was viewed as a framework that helped in achieving
abstraction, not as a replacement of formal reasoning. This finding supports research in culturally
responsive mathematics education, which shows that linking mathematics to learners’ experiences
can expand access without weakening disciplinary rigor (Aguirre, Mayfield-Ingram, and Martin, 2023;
Feza, 2018).

4.3 Diversity and formal limitations.

The change was uneven; some participants did not change procedural orientations by reflective
cycles but included contextual examples without any restructuring of instruction. Few of these
groups continued to be concerned with control, precision, and authoritative explanation, which
implies that reflection in itself can perhaps not be enough to change long-held epistemological
beliefs. Prior research shows that beliefs formed through years of schooling shape how preservice
teachers interpret new pedagogical approaches (Lo, 2021; Mannikkoé and Husu, 2019). Procedural
fluency can hinder equity-based experimentation because institutional assessment systems are
biased in favor of procedural fluency. The hierarchies of institutions can also predetermine critical
interaction with dominant pedagogical stereotypes (Romijn, Slot, and Leseman, 2021; Opheim and
Xenofontos, 2025). Reflective interventions are therefore situated within structural contexts.

5. CONCLUSION

The results demonstrate that systematic reflective practice offers some support in the acquisition of
culturally responsive and equity-based teaching of algebra as a part of preservice teacher training.
The intervention entailed informative reflective journaling, dialogic peer criticism, structured
microteaching and facilitator feedback that do not entail a lot of material resources. The
development of the practice over time, in steps and on a long-lasting basis enabled the participants
to challenge the basic assumptions, reinvent the traditional practices as well as experiment in the
field of teaching. Even though reflective practice has contributed to the change brought about by
equity, the sustainability of the practice in the long term is subject to adjustment of the institutional
practices.

12
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When accuracy and performance of examinations is the thrust of procedures and performance in the
assessments, it is possible that the preservice teachers will revert to pre-existing behaviors. Through
this, then, it is possible to say that reflection is a more of a catalyst of professional development
rather than a panacea. Reflection does not eliminate structural inequalities of the educational
systems, but it does provide the outline according to which teachers can look through daily
instructional options and their effects on student involvement.

6. RECOMMENDATIONS

According to the results of this research, policymakers, curriculum developers, and teacher
educators should make a concerted effort to integrate equity-oriented reflective practice into pre-
service teacher training programs. The policy makers should also consider the incorporation of
reflective components in the teacher training programs, especially in the mathematics methods
courses. By incorporating locally applicable Algebra pedagogical examples that mirror the multi-
ethnic and multicultural makeup of Nigerian into mathematics classrooms, learning will be
promoted.

Teachers must make sure that course tests do not just focus on technical competency, but assess
whether pre-service teachers have developed in critical perception and incorporative planning. These
measures will not only strengthen teacher preparation but also help to create more equitable,
inclusive and efficient mathematics education systems throughout the African continent. Although
this research exemplifies the potential transformative power of reflective practice in relation to the
creation of equity-conscious teachers, it also creates the possibility of further investigation.
Longitudinal studies are urgently needed that will focus on how pre-service teachers can transfer
their reflective habits into their real teaching career and how reflective habits change in reaction to
the real classroom problems.
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