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Introduction

Reflective practice (RP) and teachers becoming reflective practitioners are regarded
as an essential professional attributes of teacher education globally (Aldahmash, Alshmrani
& Almufti, 2017; Connelly & Clandinin, 2000; Harrison & Lee, 2011; White, 2004).
However, the nature of reflection and effective practitioners' development in teacher

training programs in developing countries remains a concern. Reflective practice demands
taking thoughtful steps to partake in learning daily and recognizing one's responsibility for
one's lifelong learning; it is alsoc oncerned with the promotion of skills and competencies
necessary for the development of general capabilities and specific performance of any
given task (Chapman, 2012; Sibahi, 2015). Skills and competences developed through
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training programs have a bearing on how well student teachers perform on their tasks and
adapt their knowledge and competence to new tasks (Chapman, 2012). In an effort to
improve professional competencies and assist in identifying personal strengths and
relative limitations of student teachers, genuine reflection is imperative (Dotse, n.d).
Through reflective practice, student teachers may have the opportunity to reflect on their
teaching and learning events to improve classroom practices, assessment styles, lesson
planning, and all components involved in the teaching and learning process. Thus, student
teachers' skills, competence, and knowledge would be useful later on in their profession.
Consequently, reflective practice allows student teachers to become skillful in making well-
versed judgments and expert decisions about their teaching and ways of empowerment
(Mathew, Mathew & Peechattu, 2017; Robins, Ashbaker, Enriquez & Morgan, 2003).

The practice of reflection is encouraged to improve teachers' education programs
(Moore, 2004). Abovich (2016) noted that knowledge of the subject to be taught and how
to teach it do not necessarily translate into becoming an effective teacher. Uzum and Berg
(2014) urges teachers to be responsive to innovative practices to enhance their teaching
practice capabilities. This can be achieved when teachers perform reflective actions in their
teaching. Moreover, reflective practice is regarded as a highly sophisticated educational
concept in the teaching and learning process (Khan, 2012), and efforts to implement it in
teaching programs are extremely difficult to accomplish (Sleegers, Geijsel & den Berg,
2012). On that note, teacher educators have argued for the introduction of research in
areas of reflection in teacher education programs so that student teachers enter the
profession with dispositions and skills that will enable them to learn from experience and
become better at teaching throughout their careers (Gore & Zeichner, 1991). In turn,
teacher education is inextricably linked to teachers' lives and narrative inquiry studies
(Craig, 2011).

Further, Craig calls for experiences to be told in narrative authority to reflect the
knowledge generated over time and across contexts. The notion of reflective practice is not
new in the Namibian education system. The institution of higher learning of interest
advocates for reflective practice in teacher education programs (University of Namibia,
2020). Besides theory, student teachers at the same institution of higher learning are
provided with a template with critical questions to guide reflection during their teacher
training and practice. In addition, the Ministry of Education, through the National Institute
for Educational Development (NIED) (2008), has included a component of reflection in the
lesson preparation template; schools may modify the guidelines to fit their school
environments. After graduation, student teachers may also influence reflective practices at
schools where they are serving as teachers.

In post-colonial Namibia, teacher education was developed through a program known
as the Integrated Teacher Training Programme (ITTP) funded by the Swedish International
Development Agency (SIDA). The program aimed, amongst others, to prepare future
teachers for social change in an independent Namibia. The ITTP adopted the four-guiding
principle of accomplishing a critical and transformative pedagogy to achieve learner
centeredness and democracy, integration and meaning, knowledge production, educational
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reflection, and critical constructivism (Dahlstrém, 2019). Further, Dahlstrom, stated that,
from 1994 to 1996, the ITTP gave birth to the Basic Education Teacher Diploma (BETD).
Through the BETD, teacher educators carried out practitioner inquiry through continuing
professional development programs. Nyambe (1996) saw BETD as a conduit for a
critical/transformative paradigm of teacher education, yet the system produced student
teachers who lacked a critical approach to integrate a move towards re-defining
transformative and active intellectuals. The status quo remained until the program was
replaced with the Bachelors of Education program at the University of Namibia.

Researchers have noted with concern the teachers training program conducted in
Namibia. O'Sullivan (2002) raised concerns about Reflective Practice (RP)'s
appropriateness in a teacher training program at one of Namibia's higher learning
institutions. Zeichner and Ndimande (2008) also contest the teacher training program
noting that it imparts low-level skills to implement the prescribed curriculum and teaching
methods. These contestations reflect the adaptation of misguided and inappropriate
use/adoption of RP in Namibian teacher training program. However, a few instructors
emphasised PR in their teaching approaches as it is left to their discretion to implement
(Simasiku, 2013; Zeichner & Ndimande, 2008).

Further, Zeichner and Ndimande (2008) claim that “sending student teachers out to
schools with little guidance and support and merely telling them to reflect can be just as
much a disservice to teachers and their pupils as efforts to train them to carry out teaching
scripts mindlessly” (p.333). Therefore, this study aimed to determine the levels of
reflective practice among student teachers specializing in Mathematics and how they
experience the learning process of becoming reflective practitioners. Mathematics is one of
the compulsory subjects in the Namibian school curriculum, and it is a pre-requisite to
many prestigious courses at higher learning institutions in the country. Hence, teachers
need a combination of skills above the level of content and pedagogical knowledge to be
effective and efficient in teaching Mathematics (Nambira, 2016). Thus, the goal of becoming
effective reflective practitioners can be achieved if Mathematics teachers have acquired the
necessary skills and competencies during pre-service or in-service training programs and
using RP (Craig, 2011). However, this article will strictly focus on Mathematics teachers' RP
skills level during pre-service training.

This study is critical as studies on RP in Namibia have only focused on professional
teachers' perceptions (Amukugo, Likando, Shakwa, & Nyambe, 2010; Simasiku, Villet &
Kapenda, 2015) on the relationship between learner achievement and qualification and
training and experience of a teacher at the senior primary phase (Nambira, 2016;
Shaningwa, 2005). Hence, this study’s primary objective is to identify the reflective practice

levels of Mathematics student teachers. Valli's (1992) reflective levels and Gore and
Zeichner (1991) analytical model are combined to help identify student teachers'
competency levels concerning RP and subsequently propose areas of improvement.

Literature review
Various scholars have theorized the process of becoming reflective practitioners.
These views provided a structure that generally guided the process of reflection. Jasper
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(2013) developed a simple theory known as the Experience Reflection Action (ERA) cycle.
According to Jasper, the reflection cycle begins with experiencing an event that is either
bad or good, old or new, and also related to work or something else. After that, an
individual is expected to reflect and take action which will result in another experience that
is: 'What?', 'So what? 'Now, what?'. Driscoll believes that teachers should contextualize the
situation/experience to present a clear understanding of the experience. Teachers are
expected to reflect on their experience by asking 'so what?' concerning what is learned
from an experience. They would then decide on the way(s) forward due to the reflection by
either opting to change the behavior or persisting with the same practices.

Gore and Zeichner (1991) built reflective practice frameworks beyond Cruickshank's
(1985) and Schon's (1983, 1987, 1991) frameworks. The authors focused on the
significance of both the quality and type of reflection undertaken by individuals, the
reflection content and the criteria considered (Sellars, 2017). Gore and Zeichner (1991)
stressed the following: a) academic version, b) social efficacy version, c) developmental
version, and d) social reconstructionist version as four 'varieties' of teacher reflective
practice. These domains indicate four significant aspects of professional work (Sellars,
2017). In their own words, Gore and Zeichner (1991) argued that:

Neither Cruickshank (1985) nor Schon (1983, 1987, 1988) said much about what it is that teachers ought
to be reflecting about, the kinds of criteria that should come into play during the process of reflection (e.g.,
what distinguishes good from unacceptable educational practice) and the degree to which teachers
deliberations should incorporate a critique of the institutional contexts in which they work (Richardson,
1990). In some extreme cases, the impression is given that as long as teachers reflect about something, in
some manner, whatever they decide to do is acceptable, since they have reflected about it. (p. 120).

r

The academic domain focuses on teachers' reflection on their abilities to teach
learning content in such a way so as to ease understanding for their learners maximally.
The social efficacy domain emphasizes whether own teaching pedagogies and strategies are
based on research findings and focuses on evidence-based practice that has proven to
increase learners' academic success and meet learners' needs. The developmental domain
primarily focuses on determining whether teaching strategies are appropriate for learners
developmentally and whether they focus on learners' interests and thinking. Lastly, the
social reconstructionist domain is regarded as a critical reflection (Gore & Zeichner, 1991)
in which reflection is focused on analyzing the political and social issues of schooling and
classroom interactions. These aspects are used to promote more significant learner equity
and justice.

Connelly and Clandinin (2001) emphasize teachers' knowledge, particularly as active
agents required to produce knowledge from personal and social development perspectives.

Teacher knowledge depicts image, rule practical principle, personal philosophy, metaphor,
story unity, and rhythm. Pre-service teachers need to learn more about teacher knowledge
by becoming self-conscious than the theories have learned in the academic teaching
program. Hence the expectation that pre-service education should focus on what pre-
service teachers know and have found in professional practice (Clandinin & Connelly,
2000). Craig (2011) stresses the need for these experiences be told in narrative authority
representing a generative instead of a one-size-fits-all approach to teacher development
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because knowledge generated from experience over some time and across contexts is
imperative. Thus, teacher knowledge through RP should promote the ability to think
critically and scrutinize experience and integrate knowledge with self-improvement insight
(Krishnamurthy, 2007). Furthermore, Krishnamurthy opines that RP should help to create
understanding by making conscious decisions concerning professional, social and ethical
assumptions, among other attributes, in order to correct mistakes, examine actions,
evaluate them against prescribed norms, alter, repeat success and revise and plan
continually (p. 14).

Various scholars have documented different levels of reflection in the teaching and
learning process proposed based on time, process, level, and stage (Farrell, 2004; Lee,
2005; Schon, 1983; Valli, 1992,1997; Van Manen, 1977). Van Manen (1977) had developed
three levels of reflection; these are: technical, practical, and critical reflection, based on the
work of Habermas as a hierarchical structure (Sellars, 2017). The technical level is the
lowest level of reflection in which the teacher considers the effectiveness of the practices to
accomplish lesson goals and objectives (Alsuhaibani, 2019). The teacher reflects on
context-specific teaching and learning at the practical level such as classroom experience,
incidents, and specific students' actions. The critical level of reflection is the highest and
incorporates the first two levels, but more positively, it considers moral and ethical
considerations to support learners without personal bias. On one hand, in terms of time
frames, Schon (1983), proposed concepts of reflection-on-action and reflection-in-action.
Reflection-in-action happens while the action of teaching is taking place in the classroom.
Reflection-on-action is teachers' reflection after teaching has occurred in the classroom.

On the other hand, Valli (1992) built on Schon's and Van Manen's frameworks to
establish five reflection levels. These are: (a) technical reflection, similar to as described by
Van Manen (1977), individuals at technical level match own competencies to professional

standards, graduate competencies, the external goals and competencies of teaching
amongst others. (b) The second level is reflection-in-and-on-action, a combination of the
two domains that requires ongoing reframing, reconsideration, and self-discussion of the
teaching process Schon (1983). Further, (c) at deliberative reflection level, teachers reflect
on various viewpoints concerning pedagogical decision-making. The fourth level, (d)
personalistic reflection, focuses on relationships with learners and personal growth in terms
of emotions, intuitions, and self-knowledge towards learners and learning. The final level is
(e) critical reflection which incorporates the development of open-mindedness, rational
judgment, and creativity in the reflection process. In addition to the hierarchical levels of
reflection, Lee (2005) calls for consideration of alternative teaching and learning methods
in line with future improvement.

Critical thinking, related to mathematical skills such as problem-solving, questioning
and analysis, is an essential part of Mathematics education (Driscoll, 2015; Wahyudin,
Ahman, Rusmono, Rahmawati, 2017). Reflection is not a practice in many Mathematics
classrooms (Erdogan, 2019; Posthuma, 2012;). In an earlier study by Posthuma (2011), it
was noted that Mathematics teachers have limited understanding of the concept of
reflection and there was therefore no evidence that teachers reflect-for-action neither
reflected on-action verbally or in writing. Furthermore, Posthuma (2011) found that at
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least three out of five teachers reflected-in-action while teaching. The researcher further
found teachers who reflected at the critical level to be focused on learners' thinking about
Mathematics and how their instruction might have influenced their understanding of
Mathematics. However, Posthuma noted an increase in self-knowledge and found new
ways of teaching Mathematics which lead to learners' acquisition of inquiry and problem-
solving skills. This implies that after reflection, teachers were able to identify the skills gap
in their teaching practices. Also, Driscoll (2015) narrated that the Mathematics teachers’
reflection process and professional learning can lead to classroom practice changes such
as promoting and sustaining conditions that further support student learning.

Notwithstanding, the teaching philosophy of individual lecturers determines the
teaching and learning process. According to Wahyudin et al. (2017), lecturers'
epistemological beliefs and openness to dispositions to engage student teachers to be
aware of reflective practice's epistemic value are solely their responsibility. In that light,
lecturers at an Indonesia-based university were found to keep updating teaching materials
to include relevant reflective practice aspects as evidenced in their lesson plans, planning,
and evaluation reports.

Cavanagh and Prescott (2010) used Lee's reflection levels to interpret interview
responses of three beginning secondary Mathematics teachers. Their results showed that
teachers developed a greater capacity for reflection in their first year of teaching. However,
in their first year, student teachers did not demonstrate critical reflection. This is because it
was possible that they did not possess the disposition to become reflective practitioners.
Erdogan's (2020) findings on prospective middle school mathematics teachers' reflective
thinking skills showed that prospective teachers' reflective thinking skill level is moderate
(neutral) with an average score of 3.08. Lau (2018) examined the reflective practice of 22
pre-service Mathematics teachers (PMTs). The results indicated that the PMTs mostly
focused on content reflection followed by process reflection. Lau noted that relatively few
PMTs engaged in premise reflection.

Considering the studies in Namibia on reflective practice as implemented in
universities' teaching programs, it was noted that the skills acquired are deficient and
limited to technical skills. However, reflective practice discourse includes various concepts
aimed to demonstrate self-consciousness and reflection, the practice of tacit and tactic
knowledge (academic), and social reconstruction among other factors to build a more
skilled teachers’ workforce. This study focuses on describing the different levels of
reflective practices through experiences a group of Mathematics student teachers' over a
period of a minimum of three years in the teaching program.

Research Methods

The study is qualitative using an action research approach and self-reflective
narrative inquiry by participants. Further, a criterion sampling method was used to select
information-rich cases from individual students by recording their experiences in the
following domains: rationality, social and educational practices. Selected participants were
in their third year of undergraduate studies, studying towards an honors degree in
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Education, with Mathematics as one of the subjects of specializations at the target
institution of higher learning. Further, participants had completed Phase 2 of their teaching
practice during which they teach and observe experienced teachers' lessons. To obtain
more information of the student teachers' experiences, 10 (ten) members of the Teaching
Methods of Mathematics class (Cohen, Manion & Morrison, 2007) were sampled.

[nitially, the students had been taught a course, Teaching Methods of Mathematics,
covering teaching strategies as the primary focus. The taught strategies include different
types and levels of reflection. After Teaching Practice Phase 2, student teachers had
completed reflective journals as per the course requirements and the journals were
submitted together with their lesson plans. Furthermore, students were required to
provide narratives of their teaching practice experiences as per Gore and Zeichner (1991)
guidelines with reference to school, social efficacy, and development. By using narratives,
the researchers embraced the view that writing is a method of inquiry- a way of knowing,
and a discovery method (Richardson, 2000) thereby reflecting on student teachers
teaching practices.

Transcripts were analyzed using a case-cross data analysis approach considering
similarities and differences found at different levels of reflection and progress in
developing quality reflective practice during the teaching program. The popular reflection
type among student teachers denoted the five-level respected categories. Also, we selected
certain events in order to hear multiple voices. Clandinin and Connely (2001) emphasize
that we need to see student teachers as univocal and not tied to one theoretical structure
that will make them appear uni-dimensional, considering representation and meaning-
making text to reflect student teachers' experiences. Thus, a comparison was drawn by
way of significant divergence or similarities (Cohen, Manion, & Morrison, 2007) to present
a crystallized prologue to recognize life worlds' diversity and shared reasoning. Ethical
approval was sought and obtained from the University of Namibia’s Ethical Clearance
Committee. In addition, consent was sought and obtained from the student teachers who
participated in the study. All participants were reassured of confidentiality and anonymity
in reporting the results and that they could withdraw their participation from the study at
any time without penalty.

Results and Discussion

This section presents the results of student teachers' reflective journals. Examples
from journal entries are presented as evidence of noteworthy incidences in line with the
identified levels. All names used are pseudonyms and addressed as Student Teacher (ST)-
hence forth, ST1; ST2; ST3.

Generally, descriptive entries by student teachers varied due to the difference in total
journal entries submitted. Even though each participant was encouraged to email one
reflective teaching journal at the end of the course, a week after their teaching practice, not
all participants had returned the questionnaires duly. The students cited reasons such as
lack of time, preparation of lesson plans, and assignments that were due during data
collection.
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The results show that student teachers focused on technical reflection and reflection-
in-and-on-action level by stating how well the teaching methodology course and other
related modules were conducted. Student Teacher 1 recounted:

It [the course] has prepared me very well in the sense that most of the content I have covered through
various Math major modules... On the aspect of pedagogical strategies accommodative learners need,
Inclusive Education has taught me a lot about the diversity of learners, and it's my obligation as an
educator to accommodate all learners irrespective of their differences. Assessment and Evaluation has
equipped me with various ways on assessment strategies which I have to use.

ST2 recounts:

. Teaching Methodology, together with other related modules, have helped me practically and
cognitively. Being lectured how to manage your classroom, guiding and counseling learners, implying all
characteristics of being a teacher, all strategies of teaching, rules and regulations in the teaching
profession, creativity solving problems as well as doing presentations have helped/prepared me better in
teaching Mathematics in secondary phase.

In addition, ST9 recalls:

The teaching methodology modules have made a big improvement to my experience as a Math student
teacher. I thought teaching Mathematics was just a simple task that I will just stand and start doing, but |
actually realized that is something that involves a lot of planning, skills and creativity as well. I have been
taught a lot of teaching strategies that I'm going to use in my teaching. At the moment, I am now able to
come up with a lesson plan. However, apart from teaching strategies, I also learned different assessment
strategies and assessing learners. The important thing I have learned is that learners are not the same,
and they do not have the same learning strategies; that is why I have to vary my teaching to
accommodate all the learners’ needs.

However, ST5 had a fairly different experience regarding acquisition of the necessary
skills.

However, on the aspect of innovation and creativity, 1 feel like I am not fully equipped. More emphasis has
to be placed in these two concepts. Yes, lecturers do talk about it, but they don't go deeper into it. They
need to guide us into it; give us examples just to open up our minds

In essence, student teachers expressed technical reflection in their journals as they
matched their own competencies to teaching professional standards. Some student
teachers were aware of the need to reflect in line with specific teaching strategies needed
to increase learners' academic success. For example, ST4 recalls,

I discovered that using a learner-centered approach is best; you engage them in a discussion to promote
participation and critical thinking skills. As a result, about 80% of the class grasped the concept [not
mentioned] in which almost everyone performed very well, and a few managed to go half way although
they missed the final steps to the answer.

In another entry ST5 noted the following:

During Phase Two of teaching practices, I have picked up a few things that prove essential in subject
delivery. For example, these are after class tutorials for learners, discussion during classes, and allowing
learners to express themselves freely in class. Things that have proven to increase academic success are
extra classes and exposing learners to real-world mathematical situations such as taking them to banks
when dealing, for example, on money and finance.
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Contrary to the two reflections, ST9 expressed insufficient skills acquired over time
as follows:

No, I did not yet pick up enough teaching skills during my teaching practice because as a teacher, you
remain a learner for life. Some of the skills I will discover as I go on with the process of teaching as long as
I remain reflecting on my own work that is when I will realize what I am supposed to and what I am not
supposed to; therefore, I am still in the process of discovering more skills.

The critical reflection level required incorporating the development of open-
mindedness, rational judgment, and creativity in the reflection process. However, these
characteristics lack in the entries as evidenced below:

ST4: Implementing what one has been taught can be a challenge since apart from dealing with the
intellectual part, you are dealing with different kinds of behavior which can be quite challenging and
might hinder the learning process if not handled accordingly. The behavioral approach we learned was
shallow due to time. I had created a friendly environment with handouts to help learners get in the
learning atmosphere as some believed that math is a complicated subject. I also tried to give them short
motivational speech in class.

ST1: The purpose and functions of teaching Mathematics in Namibian schools is to develop thinking skills
in school learners in order for them to use those skills to the benefit of their communities and societies.
People do use Math in their daily life activities, and mathematics teaching provides them with the
necessary techniques required. It also helps learners take carefully calculated and wise decisions in their
future especially when it comes to purchasing items; the topic of money and finance plays a vital role.

ST7: I feel that the curriculum was supposed to accommodate slow learners by offering them a
different curriculum in the old curriculum. I think that the only best way to minimize any disadvantage to
particular groups of learners is by creating extra time to teach the slow learners in order for them to
catch up with others.

Students have demonstrated insufficient reflective skills which are limited to the first
two levels of the RP model. At the technical level, individual student teachers matched their
competencies to professional standards and concentrated on teaching amongst other tasks.
At the second level, a combination of constant engagement with reflection-in-action and
reflection-on-action was noted demonstrating the capacity to teach. However, a skills gap
was identified in terms of reframing and reconsidering the teaching process. This finding is
in line with Posthuma (2011) and Driscoll (2015) who noted an increase in self-knowledge
and emphasized new teaching methods to learners to enhance classroom practice.
However, the need to support appropriate learning mechanisms was noted due to
insufficient teaching materials at the university.

Student teachers seemed to have combined the constant engagement with reflection-
in-action and reflection-on-action domains by stressing the need for ongoing learning.
Acquiring the two domains requires student teachers to reconsider their efforts towards
enhancing learner performance through active participation in numerous leaning
processes and exposing them to real-life situations. This makes Mathematics relevant to
real-life situations and enhances critical thinking. It can therefore be deduced that student
teachers have demonstrated self-discussion of the teaching process. The excerpts at level
two are reflected in Clandinin and Connely (2001) for student teachers' experiences to
demonstrate diverse views and representations culminating into meaning-making. The
third and fourth levels of Valli (1997) had few entries showing deliberative and
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personalistic reflections accordingly. However, this is not surprising as Erdogan (2020) and
Lau (2018) found that student teachers did not possess the disposition to become
reflective practitioners.

Student teachers noted that the skills acquired during the teaching program needed
an upgrade in classroom management to create a conducive environment for learning-
more so for slow learners. In addition, student teachers reflected more on the curriculum's
content concerning what could be more appropriate for teaching to contribute to national
development. This finding is similar to Lau (2018) who concluded that student teachers
mostly focused on content reflection followed by process reflection and less on rational
judgment and critical thinking. A few alternative ways of teaching and learning were
demonstrated in line with Lee's (2005) suggestions for improving teaching and learning.
Suggestions for improvements of teaching and learning are necessary so that student
teachers that exit the teacher training program do not lack a critical approach to integrate a
move towards re-defining transformative and active intellectuals (Nyambe,1996). Also,
teaching competencies are based on reflective practices, subject knowledge, attitude,
experience and values. Failure to acquire these skills will have detrimental effects on the
quality of Mathematics teachers serving in Namibian schools.

Conclusion

This study concludes that most student teachers reflected at a technical level as they
matched their competencies to professional teaching standards. Some student teachers
demonstrated the need to reflect in line with specific teaching strategies needed to increase
learners' academic success- illustrating the teaching process’ self-discussion. However,
skills necessary for the third and fourth level of Valli (1997) were negated. This could be
attributed to lack of disposition to become reflective practitioners. There is a need to
enhance teaching mechanisms that will generate open-mindedness, rational judgment, and
creativity. The study further suggests a need to strengthen and avail opportunities that
would promote and intensify reflective practices in the teacher training program at the
University of Namibia.
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