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Classroom Interaction Management in Achievement-Related
Diversity: A Conversation Analytic Examination

Metin SARDAGY Y, Gokhan KAYA?2 | Giiltekin CAKMAKCI®

Abstract: This research delves into the intricate dynamics of classroom interactions, focusing on how
students perceived as potentially high- and low-achieving demonstrate their epistemic status within these
interactions and how teachers respond to and manage these displays. By employing a micro-analytical
perspective, this study meticulously examines the interactional strategies and features utilized by both
students and teachers throughout the research process. The data were collected from Turkish science and
mathematics classrooms as part of a comprehensive, long-term professional development course aimed at
enhancing teaching practices. The findings reveal that students employ specific interactional tools, referred
to as epistemic stances, which vary according to their perceived epistemic status. These stances serve as
indicators of their knowledge, understanding, and engagement within the learning environment.
Furthermore, the study highlights how the intentional design of classroom interactions, grounded in the
concept of epistemic access, equips science and mathematics teachers with the means to effectively manage
the diverse achievement levels in their classrooms. This design not only fosters inclusive participation but
also ensures that both high- and low-achieving students are actively engaged in the learning process. The
implications of this study extend beyond the immediate findings. It underscores the need for further research
into the ways epistemics are displayed and managed in classroom settings. Additionally, the insights gained
from this research have the potential to significantly contribute to the fields of science and mathematics
education. They offer valuable guidance for teachers, teacher trainers, and educational policymakers in
designing professional development courses aimed at enhancing the quality of classroom discourse.
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Basariyla Ilgili Cesitlilikte Simif I¢i Etkilesim Yonetimi: Bir
Konusma Coziimleme Incelemesi
Oz: Bu arastirma, potansiyel olarak yiiksek ve diisiik basarili olarak algilanan grencilerin, epistemik
statiilerini etkilesimler i¢inde nasil gosterdiklerine ve Ogretmenlerin bu gosterilere nasil karsilik verip

yonettiklerine odaklanarak sinif i¢i etkilesimlerin i¢ dinamiklerini incelemektedir. Mikro-analitik bir bakis
agist kullanilan bu ¢aligmada, arastirma siireci boyunca hem 6grenciler hem de 6gretmenler tarafindan
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kullanilan etkilesimsel stratejiler ve 6zellikler titizlikle incelenmektedir. Veriler, 6gretim uygulamalarini
gelistirmeyi amaclayan kapsamli, uzun vadeli bir mesleki gelisim programinin bir parcast olarak
Tiirkiye'deki fen ve matematik siniflarindan toplanmistir. Bulgular, 6grencilerin epistemik statii olarak
adlandirilan ve epistemik statii durumlarina gore degisen belirli etkilesimsel araglar kullandiklarini ortaya
koymaktadir. Bu durumlar, 6grencilerin bilgi, anlayis ve 6grenme ortamina katilimlariin gostergeleri
olarak islev gdrmektedir. Ayrica calisma, epistemik erisim kavramina dayanan sinif etkilesimlerinin kasitl
tasariminin, fen ve matematik 6gretmenlerini siniflarindaki farkli basar1 diizeylerini etkili bir sekilde
yonetme araglariyla nasil destekledigini vurgulamaktadir. Bu tasarim sadece kapsayici katilimi tesvik
etmekle kalmiyor, ayn1 zamanda hem yiiksek hem de diisiik basarili 6grencilerin 6grenme siirecine aktif
olarak katilmalarin1 sagliyor. Bu c¢alismanin sonuglari, anlik bulgularin Gtesine uzanmaktadir.
Epistemiklerin sinif ortamlarinda sergilenme ve yonetilme bigimlerine iligskin daha fazla arastirma yapilmasi
gerektiginin altin1 ¢izmektedir. Ayrica, bu arastirmadan elde edilen bulgular fen ve matematik egitimi
alanlarma 6nemli katkilarda bulunma potansiyeline sahiptir. Ogretmenler, 6gretmen egitimcileri ve egitim
politikacilari i¢in sinif i¢i sGylemin kalitesini artirmayi amaglayan mesleki gelisim programlari tasarlama
konusunda degerli bir rehberlik sunmaktadir.

Anahtar kelimeler: Cesitlilik, epistemik, sinif sdylemi, video analizi, mikro-analitik bakis a¢is1

Introduction

Researchers in science education field concern two essential strands of learning, individual
and sociocultural views of learning. First one reflects cognitive science learning views while latter
related to social interactions between individuals (Leach & Scott, 2003). Second view also see
science education as human social activities carried out within cultural and instructional settings
(Lemke, 2001). Vygotsky who is pioneer of the sociocultural theory (1978) discussed that ‘human
learning presupposes a specific social nature and a process by which children grow into the
intellectual life of those around them’ in his essential work, Mind in Society (p.88). Interaction,
especially talking has a vital role in human learning in mentioned social nature. Moreover, thinking
and talking are neither considered as completely different from each other nor as the same. Thought
cannot be explained without considering how it is manifested by linguistic means, and linguistic
activities. Similarly talking cannot be fully understood without considering them as manifestations
of thought (Lantolf, 2000). In this perspective, language supplies the tools for individual thinking
(Leach & Scott, 2003). The interrelationship of talking and thinking reflects the link between
epistemic practices which represent some cognition processes, and epistemics which represents
knowledge claims in talk-in-interaction when we consider talking may make visible thinking. In
line with this perspective, classroom talk is seen as a crucial aspect of the learning process (Kelly,
2014; Lemke, 1990; Mortimer & Scott, 2003). Similarly, classroom interactions, student-student
and student-teacher interactions, provide opportunities for enhancing scientific understanding of
students by dialogic interaction (Morton, 2012) and for co-construction of knowledge. Since
multiple modes like sound, gesture, movement, oral and written language support meaning
construction in classroom interaction (Choi & Yi, 2016) and make visible the link between
epistemic practices and epistemic status which is related to relative epistemic access to information.

The nature of talk in classrooms, and in particular the ways in which different kinds of
interactions between teachers and students contribute to students’ learning, have been the focus of
several studies (Mortimer & Scott, 2003; Wellington & Osborne, 2001). Classrooms are complex
social and institutional environments in which there is an inevitable heterogeneity concerning
talking and thinking, and teachers struggle to interact with many students to support them
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(Mortimer et al., 2012). One of the most prominent challenges teachers face is students’ diversity
(Meijer, 2010). The diversity in the classroom might be language, gender, cultural, and
achievement-related diversity. The common view in the past was to keep diversity in the classroom
to a minimum. However, there is a paradigm shift from homogeneity, where differences are not
acknowledged, to diversity where differences are considered an asset and opportunity. This
paradigm shift comes from the ideas that individual differences such as cultural, religious, ethnic
identities, interests, abilities, and perspectives are essential sources for mutual learning (Sliwka,
2010) and that achievement-related diversity provide opportunities for mutual learning in group
works in the perspective of the zone of proximal development in terms of socio-cultural
learning. This shift in perspective towards diversity is also seen in white papers (e.g., European
Commission (EC), 2007), and some strategies (e.g., inquiry-based learning) are recommended to
provide science and mathematics education opportunities to be inclusive and manage diversity in
the class (Kelly, 2014; Miles & Ainscow, 2010). In this understanding, where diversity is seen as
an opportunity, it is important to examine how students display their epistemic status and how
teachers manage displaying of epistemic access of students regarding diversity, especially in terms
of achievement. Moreover, it is essential to reveal the link between epistemic practices and the
epistemics in classrooms. In this view, we investigate how potentially high- and low-achieving
students tend to display their epistemic status in interaction and how the participant teachers
manage the (lack of) display of potentially high- and low-achieving students' epistemic access.

Theoretical Framework
Epistemics and Classroom Interaction

From an interactional perspective, such as conversation analysis, learning is considered a
combination of participatory and interactional phenomena rather than individual, cognitive
phenomena (Ingram, 2020). In a similar way, we focus on how participants manage the knowing
and unknowing position through interaction rather than the cognitive domain in this study. While
focusing on the mentioned issue, we will draw upon the concept of “epistemics” rather than the
“epistemic practices” which involve knowledge production, evaluation process and gathering
patterns from data (e.g., Erduran & Garcia-Mila, 2015), and epistemic cognition “how people build,
understand, modify and use knowledge in formal and informal context” (e.g., Erduran 2019, p.
819) commonly mentioned in science education. Epistemics “focuses on the knowledge claims that
interactants assert, contest and defend in and through turns-at-talk and sequences of interaction”
(Heritage, 2013, p. 370). Early studies concerning the epistemics in the talk-in-interaction were
focused upon daily conversation (e.g., Heritage, 2012a; Heritage, 2012b). However, there have
been a growing number of studies investigating epistemics (Kémairdinen et al., 2019). Some
focused on epistemic management (Ingram, 2020), epistemic stance (Skarbe Solem, 2016b), and
epistemic status (Sert, 2013). Some scholars discuss the epistemic status and epistemic stance in
the context of epistemics. Studies related to epistemics also emphasise these distinctions (Morek,
2015). Although used in the same context, they have a different essential point. The differentiation,
thus, is critical in terms of the correct understanding of the epistemics in interaction (Heritage,
2013).

According to Heritage (2012b), epistemic status refers to:

The relative epistemic access to a domain or territory of information as stratified between
interactants such that they occupy different positions on an epistemic gradient (more
knowledgeable [K+] or less knowledgeable [K-]) (p. 4).
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and epistemic stance refers to:

If epistemic status vis-a-vis an epistemic domain is conceived as a somewhat enduring
feature of social relationships, epistemic stance, by contrast, concerns the moment-by-moment
expression of these relationships, as managed through the design of turns at talk (p. 6).

Epistemic Management in Classroom Interaction

Research on classroom interaction discloses an interactional asymmetry in which the
teacher asks questions, evaluates responses, and decides most classroom activity settings to reflect
institutional rights (Cazden, 2001; McHoul, 1978). This asymmetry can also be associated with
epistemic asymmetry in the classroom. The epistemic asymmetry gives the teacher epistemic status
for authority and responsibility to know (Skarbg Solem, 2016a). It can be thought that these
asymmetries shift from the teacher’s position to students’ positions in the knowledge co-
construction process in settings such as student-centred learning environments. Since students can
initiate interaction and manage activities during group works in student-centred learning settings
(Kamaérainen et al., 2020; Melander, 2012).

We must highlight epistemic management to shed light on classroom interaction
management regarding achievement-related diversity (Stivers et al., 2011). This points out three
main dimensions of knowledge concerning epistemic asymmetries, which are epistemic access,
epistemic primacy, and epistemic responsibility. They reflect social alignment, affiliation, and
social norms that both affect them and are affected by them. Epistemic access is concerned with
knowing and unknowing, degree of certainty, knowledge source, and directness of knowledge
(Stivers et al., 2011). In other words, from a narrow perspective, it is related to who may have
access to the knowledge (Ingram, 2020). In line with the above-mentioned, epistemic stances can
be seen as a resource and provide evidence about a person's knowledge or understanding (Rusk et
al., 2016), that is to say, the epistemic stances reflect epistemic access.

Epistemic primacy is concerned with relative rights to know, relative rights to claim, and
relative authority of knowledge. It refers to how interactants orient to epistemic asymmetries in
their rights to tell, inform, assert, or assess something (Stivers et al., 2011). In classrooms,
institutional roles concerning epistemic access and rights have been constructed (Ingram, 2020),
and these roles shape the classroom interaction. Besides, many studies have found that teachers
have epistemic primacy (e.g., Skarbe Solem, 2016b).

Lastly, epistemic responsibility is related to the knowable (Type 1 and Type 2), recipient
design of action, and recipient design of turns, and points out that people have specific
responsibilities concerning knowledge (Stivers et al., 2011). When epistemic responsibility is
focused on in terms of the knowable, Pomerantz (1980) highlights that while "Type 1 knowables
are those that subject-actors as subject-actors have rights and obligations to know", "Type 2
knowables are those that subject-actors are assumed to have access to by virtue of the knowings
being occasioned" (p. 187, italics in original).

Review of Related Research

Upon examining epistemics within classrooms by conversation analysis carried out on the
language and content of instruction, Jakonen and Morton (2015) studied interactional sequences in
which students collaboratively work on the task given by the teacher to identify and resolve
knowledge gaps. Specifically, the study highlights three questions related to interactional
management “How do participants display their epistemic status and stance and orient to other
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epistemics?”’. The findings related to this paper indicate that students try to agree about what they
know and do not know about the targeted knowledge by coordinating linguistic, embodied, and
artefactual resources. Besides, different situations are disclosed about displaying a less
knowledgeable epistemic between peer interaction and teacher-student interaction. Similarly, when
focusing on two main research questions, Melander (2012) explored how knowing and unknowing
local epistemic identities are set up, maintained, and contested during the talk-in-interaction, and
how dynamically changing occurs between unknowing and knowing participants in the interaction
process. The researcher suggests that the production of change-of-state token 'oh' is related to
epistemic identities. Additionally, the position of asking for advice identified the participant as an
expert or a novice.

In terms of science or mathematics classroom research, Ingram (2020) examined epistemic
management of talk-in-interaction in mathematics classrooms. Conducting a study based on
epistemic display, she focused on how mathematics teachers manage classroom interactions when
students display claims of not knowing, not remembering, or not understanding. The study results
point out that, on the one hand, when the initiation turn of the initiation-response-feedback (IRF)
sequence (Sinclair & Coulthard, 1975) consists of a known-answer question expressed by a teacher,
both claims of not knowing and not remembering are carried out during the response turn. After
these claims, the teacher orients another student to make a response. On the other hand, when a
student claims to understand, the teacher tends to deal with the same student. Also, shining a light
on epistemic displays, Koole (2010) examined students’ display of epistemic access within a
mathematics context. The researcher used the epistemic access concept to refer to both
understanding and knowing. When they examined how epistemic displays occur, Herder et al.
(2020) discerned five different situations in which epistemic displays occur in their peer talk study.
They are a) accounts, b) disagreeing, ¢) responses to a request for information, d) other-corrections,
and e) expanding. The first two have a justification function in interaction, and the others have
clarifying functions. In parallel with the study Herder et al. (2020), Kémaériinen et al. (2019)
examined how peers manage their lack of/insufficient understanding or knowledge of a
mathematical task's content. The findings of the study pointed out two trajectories. The first one is
how the interaction between a K+ student and a K- student proceed when they interact with
themselves. The second one is how the interaction between them moves forward when a K- student
disputes the K+'s knowledge claim. The findings also illustrated that when a K+ student carried
out epistemic work, the sequences revealed are similar to the IRE organisation. If the K+ student
initiated the sequence, then the sequence would resemble the teacher's practices, such as known-
answer questions, guiding questions, and designedly incomplete utterances. Besides, the K- student
adapted his answers for evaluation by requesting and answering K+.

Lastly, Heller (2017) investigated multimodality displays that aim to (re)construct a
congruency between students' actual knowledge claims and teacher's expectations related to
participants' relative knowledge, which refer to more knowledgeable (K+) or less knowledgeable
(K-), within mathematics classrooms. The findings illustrate that teachers explicitly define the
students' knowledge instead of keeping track of their knowledge states. The teachers manage
epistemic responsibilities within IRF sequences with "inserted knowledge questions™ and "inserted
knowledge accounts™ practices. When epistemic statuses and epistemic stances are incongruences,
teachers produce knowledge challenges after IRF sequences. Lastly, the researcher suggests that
constructing a homogeneous epistemic status is essential to achieve classroom settings tasks. The
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teachers explicitly identify students as "novices" or "advanced learners” after initiating IRF
structures and providing an epistemic ecology.

Significance and Contribution of the Study

Epistemic concerns such as epistemic access, epistemic primacy, and epistemic
responsibility are essential issues in classroom interaction. The claims of (not) knowing, (not)
remembering, or (not) understanding, and other displays of epistemic status, provide essential
opportunities for teachers to manage interaction based on classroom activities such as inquiry or
argumentation activities as well as group work. Moreover, it is known that teachers' and students'
interactions make observable their knowing and how it changes, develops, and is negotiated in
classroom interaction (Ingram, 2020). Therefore, revealing how the students' epistemic status is
displayed in achievement-related diversity classrooms will give us preliminary prognosticates
about how teachers conduct epistemic management in the science and mathematics teaching
process. Although there has been much research on epistemics in interaction, limited studies
highlight students' epistemic status and teachers' epistemic management in the talk-in-interaction
within science or mathematics classes. Thus, we consider that more research is needed both on how
epistemics are displayed and how teachers carry out epistemic management, and that this study
will contribute to the science and mathematics education fields, more specifically science and
mathematics teachers, and teacher trainers, enabling them to design professional development
courses to shift the quality of classroom talks.

Additionally, as can be seen from the above-mentioned situations, studies that examine the
interactional management of diversity for achievement are needed. They highlight how
achievement-related differences are considered an asset and opportunity. From these perspectives,
this study's lens contributes to not only the research area on epistemics in teacher-student
interaction but also epistemic management within science and mathematics classrooms.

Lastly, although many researchers have carried out studies in both science and mathematics
education every year, the number of studies that provide a close examination of the interactions
taking place in the science and mathematics classrooms is far less than others (e.g., Sardag, 2019;
Kaya & Sardag, 2021; Ingram, 2020; Kédmaérdinen et al., 2019). Therefore, there is a need for studies
that reveal what happens in the classrooms at any given moment and that closely examine the
classroom interactions, and their findings will contribute significantly to the field. In line with the
above-mentioned information, we intend to shed light on the students' epistemic status and the
teachers' epistemic management in achievement-related diversity science and mathematics
classrooms. More precisely, we aimed to investigate how potentially high- and low-achieving
students tend to display their epistemic status in interaction and how the participant teachers
manage the (lack of) display of potentially high- and low-achieving students' epistemic access by
drawing on a micro-analytic perspective, which is a social interaction investigation approach that
focuses on repeated conversations in a range of contexts and settings (Sidnell, 2009). In this study,
the main rationale for examining low and high achieving students is to gain a deeper understanding
of the role of different achievement levels in classroom interactions that exhibit appropriate
behaviours. The achievement status of the students was determined by taking into account the
situations indicating their epistemic status without using any criteria. Understanding these
situations is the main purpose of this study. we aimed to bring light to the following two research
questions:
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e How do potentially high- and low-achieving students tend to display their epistemic
status in interaction?

e How do the participant teachers manage the (lack of) display of the epistemic access
of potentially high- and low-achieving students in interaction?

Methodology

This study is qualitative research and is based on Conversation Analysis (CA) methodology
to analyse classroom interactions in depth. Conversation analysis is a method that allows natural
interactions to be examined from a micro-analytic perspective and provides a suitable framework
for understanding the organisation of classroom conversations. This approach makes it possible to
analyse in detail the social actions that individuals perform through language. CA has evolved from
ethnomethodology (Kasper & Wagner, 2011). While ethnomethodology studies principles based
on the social actions of people, CA focuses on the principles that individuals use in interacting with
other individuals through language (Seedhouse, 2004), and repeated conversations in some
contexts and settings (Sidnell, 2009). In line with the micro-analytic perspective, we investigated
interlocutors' interaction line by line and studied the interactional patterns which emerged from the
conversations.

The Context of the Professional Development Course

In the study, 97 in-service science and mathematics teachers (34 males, 63 females)
working in three different cities in Tiirkiye were provided with an EU project entitled Supporting
Mathematics and Science Teachers in Addressing Diversity and Promoting Fundamental Values
[MaSDiV] professional development (PD) courses in 2018 and 2019. The project's goals were to
support science and mathematics teachers through the lens of inquiry-based learning in terms of
inclusive education for all students, promoting active citizenship, and encouraging intercultural
learning. In the current study, we mainly focus on inclusive education for all students in relation to
science and mathematics. Within this study's scope, some teachers implemented their activities in
their classrooms; others implemented the project activities in their classrooms. Detailed
information about the activities is presented in Table 1 and before the excerpts to provide a
meaningful context.

Table 1
Activities and Their Aims

The activity The aim and content of the activity

name

Rope and age To understand how variables refer to varying unknowns;

activity e To construct and use expressions with variables to solve problems.
e To collaborate on an open and rich task allows for diversity in the

ways of working as well as in the level of achievement.
Multicultural e To investigate which cultures are represented in the school/class,
meal what kind of meals are common, what we mean by ‘a healthy meal’
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e To decide on which healthy, multicultural dishes they want to offer
and find out how much of each ingredient is needed and what the
costs are.

e To collaborate on an open and rich task allows for diversity in the
ways of working as well as in the level of achievement.

Volume activity e To understand volume measures

e To calculate the volume of the classroom

e To produce collaborative solutions for an open-ended problem that
can be solved in different ways

Thermal power e To discuss on whether or not to establish thermal power plants in
station the region where the students live.

e To allow students collaborative work in a socio-scientific issue
based context

Light pollution e To recognize the environmental impact of light pollution and to
develop devices to reduce light pollution

e To allow students collaborative work on a problem whose negative
environmental effects are observed.

Escape room e To understand prime numbers

activity e To reach the result step by step by solving the different problems
presented

Polygon e To understand the polygonal structures by considering the plant

leaves they encounter in daily life.

First two activities, rope and age activity and multicultural meal activity, was designed by
MaSDiV researchers, the other was developed and implied by the teachers.

Participants

The primary participants of this study are teachers, with the classroom interactional data
collected from their classes serving as the basis for the analysis. Although students are not directly
identified as participants, the interactions within the teachers' classrooms were analyzed to uncover
the students’ epistemic states (e.g., access to and expression of knowledge). These epistemic states
were interpreted by the teachers, focusing on high- and low-achieving student groups based on
their interactional behaviors.

The main participant group comprises 3 science and 3 mathematics teachers who
voluntarily recorded their classroom lessons as part of an EU-funded Continuous Professional
Development (CPD) program. The participant teachers were 2 males and 4 females working in six
middle schools located in three different cities in Tiirkiye. These teachers taught science and
mathematics in the classrooms where the study was conducted.

The data were collected from video recordings of lessons in which the teachers
implemented inquiry-based learning activities developed as part of the CPD program. The
interactions captured in these lessons provided insights into how students’ epistemic states were
displayed and how the teachers managed these states in the context of high- and low-achieving
students. While students’ interactional data were analyzed to understand their epistemic states, they
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were considered indirect participants of the study. The focus of the research remains on the teachers
and their interactional management strategies in the classroom.

Data Sources and Analysis

The study's data came from the video-audio recording of six science and nine mathematics
lessons, each of which is approximately 35 minutes long, in six secondary schools in Tiirkiye.
During the lessons, the teachers carried out above-mentioned inquiry-based learning activities.

The collected data were transcribed according to the Jefferson transcription system
(Jefferson, 2004), examined line by line and turn by turn, and analysed from a micro-analytic
perspective. micro-analytic perspective can show the interactive nature of classes by examining
naturally evolving interaction data.

An inductive thematic analysis was conducted to identify interactional patterns. The
interactional patterns identified through the data analysis have been presented in the findings
section to illustrate how epistemic states and interactional strategies are manifested in classroom
interactions. The first part of the analysis focuses on how potentially high- and low-achieving
students tend to display their epistemic access in interaction. The second part of the analysis
highlights how teachers manage the (lack of) display of potentially high- and low-achiever students'
epistemic access in interaction. To ensure validity, two researchers analysed the data at two
different times, and they applied the next-turn proof procedure during the analysis process. After
that, when presenting the excerpts obtained, a multilinear transcription was used as much as
possible and as needed. In transcription, the first line is in the participants’ mother tongue, the
second line presents a literal word-for-word English translation, and the third line gives an
idiomatic English translation (Hepburn & Bolden, 2013).

Results

The main findings are reported in two sub-sections: (1) how do students display their
epistemic access during talk-in-interaction in science and maths classrooms and (2) how do
teachers manage interactional management strategies for students who displayed different
epistemic access through classroom interaction? In this section, we have presented a total of nine
excerpts. These excerpts were chosen because they reflect the studied phenomenon as well as
possible.

Displaying Own Epistemic Access in Science and Maths Classrooms

The data show that students use many strategies through interaction to show their epistemic
access. Furthermore, students' strategies vary according to their more knowledgeable or less
knowledgeable position in the interaction. These interactional structures used by students are
classified in Table 2 and discussed in detail below.

Table 2
Epistemic Stances (Interactional Patterns) Used by Students to Display Epistemic Access

e Display of more knowledgeable position with
o Giving the correct response
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o Taking the floor
= Announcing their willingness to take the next action by body motion
= Self-selecting
= Overlapping speech
= Raising a hand

e Display of less knowledgeable position with
o Asking for clarification
o Giving the wrong response
o Disengagement (keeping silent, not being involved in the process, not raising a hand,
avoiding taking the turn)

Displaying of More Knowledgeable Position

Students draw on epistemic stances in talk-in-interaction to show their epistemic status in
a more knowledgeable position. These stances are examined in Excerpts 1 and 2.

Excerpts 1 and 2 come from the activity that a mathematics teacher developed after the
MaSDiV's PD courses. Students focus on measuring volume and measured the volume of the
classroom during the activity.

Excerpt 1

Taking the Floor Actions

21 Student ©

22Math Teacher 1

23 Student 7

24Math Teacher 1

253tudent 8

26 Student 7

27Math Teacher 1

28

29 Student 9

30Math Teacher 1

you say it is filled.

:hocam

teacher
Teacher.

:0grenci 7

student 7
Student 7.

thocam yltz elli dort

teacher one hundred fifty-four
Teacher. One hundred and fifty-four.

ryluz=

one hundred=
One hundred.

:=a hayir=

=aah no=
Aah! No.

:=elliddrt

fifty-four
Fifty-four.

:yliz elli dortt tane bundan

one hundred and fifty-four of that

yerlestirirs[ek dolar diyorsun]

if we put into it, [it is filled you say

If we put into it one hundred and fifty-four of that,

[hayir hocam hayir] hocam=
[no teacher no teacher=
No, Teacher, no. Teacher.

:=bir saniye bir saniye (0.2) bi saniye (0.5)
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=one second one second (0.2) one second (0.5)
One second. One second. One second.

31 yizellidortr diyen arkadaslar;
one hundred and fifty-four who said friends
Friends, who said one hundred and fifty-four?

Before the excerpt, the teacher asked how many cubes they had put into the classroom,
referring to a past learning event, and provided extended waiting time (see Excerpt 9). After these
actions, Student 6 asks to take the turn (line 21). However, the teacher allocates the turn to Student
7 via individual nomination (Mehan, 1979) in line 22. Student 7 constructs a response turn
“Teacher. One hundred and fifty-four.” as a possible answer to the teacher’s question in line 23.
Following that, the teacher’s turn starts by repeating Student 7's response, “one hundred...” (line
24). However, Student 8 states a disagreement expression “Aah! No” by latching to the teacher’s
proceeding turn (line 25). While the teacher completes the echo turn in line between 27 and 28,
Student 9 tries to take the floor by overlapping with the teacher’s turn and displaying disagreement
with Student 7 (line 29). Following the overlapping turn, the teacher clearly rejects the self-
selection turn-taking in line 30. The teacher insists on completing his own utterance, and he asks
the whole classroom who agrees with Student 7. This is the end of the sequence.

In terms of displaying a more knowledgeable position, Student 8 takes the turn by latching
to the teacher's uncompleted utterance to explain the previous speaker's answer was wrong.
Although the teacher is not aligned with Student 8’s action to take the floor, Student 8 clearly
shows her epistemic access as a more knowledgeable position through the interaction. In the same
excerpt, Student 9 explains that Student 7's response was wrong, using overlapping speech in line
between 28 and 29. This is also called an interactional action to take the floor to display her
epistemic access.

Displaying a more knowledgeable position expresses self-selection and overlapping speech
and has some multimodal aspects, for instance, Excerpt 2.

Excerpt 2
(The Continuation of Excerpt 1 (Lines Between 31 and 56 Are Omitted))

56 Math Teacher 1 :ylz kirk dort diyenler peki baska (0.4) baska
one hundred forty-four those who say well any more (0.4)
any more
Those who say one hundred forty-four? Well, any more?
Any more?
((students raise hands)).

#1 #2

S ; — EW o i
- i R |
. - |
i i |
i i

- R ‘ . i -

¥ e ) - LN
_ i .

#3 #4
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57 Student 12 :hocam ben hic¢ kalkmadim
teacher I have never received the right to speak
Teacher. I have never received the right to speak.
58 (1.6)
59Math Teacher 1 :hi¢ kalkimadin mi buglin 6§renci 127
ever you ask for the right to speak did today student 12
Did you even ask for the right to speak today, Student 12?
60 Student 12 :yliz kirk dort bin
one hundred and forty-four thousand
One hundred and forty-four thousand.
61 Math Teacher 1 :yiiz kirk dértr bin tane diyor
one hundred and forty-four thousand pieces he says
He says one hundred and forty-four thousand pieces.
62 Students :dogru evet
it is true yes
It is true, yes.
63 Math Teacher 1 :0 zaman| o zaman bizim sinifin hacmi kag¢ litre
and so and so of our class the volume how many litres 1is
And so. How many litres is the volume of our class?
64 Students :ylizt kirkddrtbin bin
one hundred and forty-four thousand
One hundred and forty-four thousand.
53Math Teacher 1 :ylizkirkddrtbin litre[lik bir ]Jhacme sahibiz.
one hundred and forty-four thousand lit[ers a volume we have
We have a volume of one hundred and forty-four thousand
litres.
65 Students : [litre]
[liter
66Math Teacher 1 :dodru mup
correct is it
Is it correct?
67 Students tevet
Yes.

The excerpt begins with the teacher’s request, "Those who say one hundred forty-four.
Well, any more? Any more?” for alternative responses (line 56). Many raise their hands to take
the floor. Student 12, also moves noticeably, jumping up and down, and this is probably the reason
why the teacher allocates him the turn (line 57) (see #1, 2, 3, 4). In other words, Student 12 tries to
take the turn with all his might. These situations, raising hands and the unusual behaviour of
Student 12, may present interactional evidence for their epistemic access in a more knowledgeable
position since they intend to display their knowledge. After 1.6 seconds of silence in the excerpt,
the teacher nominates Student 12, who expresses his idea (line 60). The teacher echoes Student
12’s turns to the whole class (line 61). Then some students take the turn by self-selecting and
confirm Student 12’s idea (line 62).
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Similarly, the action of self-selection to take the floor is interpreted as an indicator of the
more knowledgeable position. Afterwards, the teacher asks questions, and some students respond
chorally (lines 64 and 66). Consequently, the students who are interactionally in a more
knowledgeable position try to take the floor by raising hands, self-selection, or announce their
willingness with multimodal aspects.

Display of Less Knowledgeable Position

The study's corpus does not have only displays of a more knowledgeable position; some
interactional patterns indicate the less knowledgeable position. When classroom interactions are
examined, some interactional features come into prominence in less knowledgeable positions.
These interactional features are examined in Excerpts 3, 4, and 5.

Excerpt 3 involves a piece of rope activity. The activity allows achievement-related
diversity to be addressed by collaborating on the open task and choosing a strategy. Students try to
solve the following problem.

A rope of 30 metres is divided into five short and three long parts. A short and long part
together total 9 metres. How long is a short part?

Excerpt 3
Wrong Response and Low-Level Achieving in Micro-Moment Context

1 Student 1 :hocam bir bucuk mu
teacher is it one-and-a-half
Teacher. Is it one-and-a-half?
2 Math Teacher 2 :bir bucuk nasil buldunuz
one-and-a-half how did you find it
One-and-a-half. How did you find it?
3 Student 1 thocam x arti x esittir dokuz
teacher x plus x is equal to nine
Teacher. X plus X is equal to nine.
4 ikisinin bes parca ile i{i¢ parganin toplami sekizdir
of both of five pieces and three pieces the sum is eight
..of both. The sum of five pieces and three pieces is eight.
5 ama bu ikisinin esit olabilmesi igin
but these two could be equal since
but, since these two could be equal..
6 (2.2)
Math Teacher 2 :nasil ben anlamadim simdi ikisi uz- esit uzunlukta
how I didn’t understand now the two of them equal in length
8 dedil ya buntlarin toplam[ini dokuza] esitleyemeyiz
are not because of them the sum to nine we cannot equalise
How? I didn’t understand. Now, because the two of them are
not equal in length, we cannot equalise their sum to nine.
9 Student 1 : [evet tamam]
[yes okay

The excerpt begins with Student 1 asking a question to seek confirmation of their teacher
(line 1). The teacher responds with a referential question, How did you find it?, instead of making
any assessment or confirmation in line 2. Student 1 starts to explain their solution method (lines 3-
5). After this, the 2.2-second pause is a signal of trouble; the teacher indicates they did not
understand and explains why the student’s solution method is wrong (lines 7-8). This interaction
shows that the teacher does not prefer the given response. When the interaction is examined,

~J

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 988



Van Yiiziincii Y1l Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), s. 976-1004.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 976-1004. DOI: 10.33711/yyuefd.1478939

according to Raymond (2003), the 2.2-second silence and the teacher’s hesitation, “How? | did not
understand.” show that the response is not preferred. Besides, the teacher explicitly explains why
the presented solution cannot be right “because the two of them are not equal in length, we cannot
equalise their sum to nine” in line 8. This situation might reflect that the student gives the wrong
answer, displays his/her epistemic access as a less knowledgeable position, since s/he cannot
produce the preferred responses at that moment.

Another example of the less knowledgeable position illustrated in Excerpt 4 comes from a
multi-cultural meal activity. The conversation opens with a student’s question following the
teacher's informing process. This activity addresses achievement-related diversity, such as the rope
exercise, collaborating on an open and prosperous task.

Excerpt 4
Asking for Clarification and Epistemic Gradient

1 Student 1 :hocam birsey sorabilir miyiz
teacher something can we ask
Teacher. Can we ask something?

2 Science Teacher 1 :sor
ask
Ask.

3 Student 1 :hocam diyor ya sinifiniza farkli kiltirleri temsil
teacher it asks in classroom different cultures

4 ettigi seyler

represent what
Teacher. It asks what represents different cultures
..in the classroom.

5 Science Teacher 1 :he
yes
Yes.
6 Student 1 :hocam mesela okulumuzda tost wvar

teacher for example in our school toasted sandwiches
there are
7 tost baska lilkelerde yap- onu mu demek istiyor
toasted sandwiches in other countries are made that
does it state
Teacher. For example, there are toasted sandwiches
in our school. Does it state that toasted sandwiches
are made in other countries?
8 Science Teacher 1 :he olabilir ne yedik biz okulda ne yiyoruz
yes maybe what did we eat at school what do we eat
Yes, maybe. What did we eat at school? What do we eat?
9 cevrede ne yiyoruz
in the region, what do we eat
What do we eat in the region?
10 Student 1 : tamam hocam
okay teacher
Okay, Teacher.
11 Science Teacher 1 :benzerlidimiz ne farktlilidimiz ne oradaki
our similarities what differences what from them
What are our similarities, differences from them?
12 olanlari yazabilirsin
those you can write
You can write those.
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Before the teacher and student conversation, the teacher walks around the classroom and
observes the investigation process. When the teacher gets close to a group, Student 1 produces a
turn and requests permission to ask a question (line 1). Teacher allows that, and Student 1 explains
she does not understand the task objectives, so she requests clarification (lines 3, 4, 6, and 7). While
the teacher clarifies the task objective, Student 1 uses an acknowledgement token, Okay, Teacher,
in line 10 to show she understood the situation. This clarification request or clarification displays
that Student 1 needs some information, and it continues throughout the task. Thus, it can be
interpreted that the epistemic access of Student 1 is in a less knowledgeable position regarding the
topic being spoken about at that moment. Using acknowledgement token signs for an epistemic
imbalance between the speaker (student) and the recipient (teacher) was resolved through the
interaction process.

This section's last point is related to displaying a less knowledgeable position and
disengagement in science and maths classroom interaction. Excerpt 5 comes from the thermal
power stations activity, which was managed by Science Teacher 2, in the science classroom.

Excerpt 5
Disengagement

Student 1: arkadaslar bence termik santrallerin kurulmasini istiyorum
friends I think thermal power stations to be established I want
Friends, I want thermal power stations to be established.
clinkl termik santrel kurulursa
because a thermal power plant is built if
Because if a thermal power plant is built,

#1

S
tirkiyenin oraya giden parasi azalir

Tirkiye spends on it the money decreases

The money Tiirkiye spends on it decreases.

yani tlirkiyenin elektride giden parasi azalir

in other words Tiirkiye's electricity purchase money decreases
In other words, Tirkiye's electricity purchase money decreases.

Snapshots of 25 minutes of interactions between students
#2 #3 #4
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Students have discussions on whether to establish thermal power stations in the region they
live. The students try to persuade the members of another group for the view they defend. In this
context, Student 1 states his ideas about it. While these events are taking place, the students listen
to each other and try to take the floor. However, one student, marked in the snapshots mentioned
above, waits without being involved from the beginning to the end of the interaction, which lasted
about 25 minutes. The student does not have any health problems or a disability that may prevent
interaction. This situation can be interpreted as an indication that the student disengaged due to his
less knowledgeable position.

Teachers draw on various interactional strategies to manage interaction in terms of
addressing achievement-related diversity. These strategies vary according to students’ epistemic
access. These strategies were identified based on the emic nature of interaction and unmotivated
looking (Sidnell, 2009) of the study corpus. These strategies are identified in several instances in
the corpus. Unlike the high-achieving students, the teachers try to support the low-achieving
students to increase the learners' contributions. These interactional strategies carried out by the
teachers are shown in Table 3.

Table 3

The Patterns of Teachers’ Interactional Strategies

e For potentially high-achieving student
o Orientation to alternative methods

e For potentially low-achieving student
o Orientation to task for engagement
o To provide content feedback
o Deferring the preferred answer
o Extending waiting time

The teachers perform the orientation to alternative methods in talk-in-interaction to support
potentially high-achieving students’ epistemic access. The strategy is examined in Excerpt 6, which
comes from the age activity in the math classroom.

Excerpt 6
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Orientation to Alternative Methods

1 Student 3

3 Student 4

4 Math Teacher

5 Student 4

6 Math Teacher

7 Student 4

8 Math Teacher

9 Student 4

10 Math Teacher

11 Student 4

12 Student 3

13
14 Student 4

15Math Teacher 2

16 Student 4

17Math Teacher 2

18 Student 4

19Math Teacher 2

20

21 Student 3

:hocam biz bdyle bult- bulduk dodru mu|

teacher we with this method solved it correct is it

Teacher. We solved it with this method. Is it correct?

(0.2)

thocam ilk- birinci ¢ocuda x dedik?r=

teacher first the first child x we called=

Teacher. We called the first child X,

:=h1 hai=

=uh huh=

Uh huh

:=yani kiicik cocuga obirleri 1t blylk oldugu icin=

=that is the young child the others er are big since=

that is, the young child. Since the others are big.

:=h1 h1

=Uh huh

:x arti U¢ x arti alti x arti dokuz oldu=

x plus three x plus six x plus nine they became=
they became X plus three, X plus six, X plus nine.

:=h1 h1

=Uh huh

: .hh hocam bunlarin toplamida elliye esitt oldu

.hh teacher the total fifty came to

Teacher. The total came to fifty.

:evet toprladiginda kag¢ tane x'im var

yes when you add them up how many xs do we have

Yes. How many Xs do we have when you add them up?

cldc x
three xs
Three Xs.
: °lic x°
°three xs°
Three Xs.
(0.4)

ray dortr x

Oops four Xs.

:dort x:

four xs:

Four Xs.

:otuz ikiyi dérde bdlecediz hocam sekiz

thirty-two by four we're going to divide teacher eight

Teacher. We're going to divide thirty-two by four. Eight.

:evet sekiz mi buldunuz [bi d]eneyin baktalim
okay eight did you find [try it
Okay. Did you find eight? Try it.
: [evet]
[Yes.
: kiclik cocuk sekiz olursa dordinin yastlari toplami
the young child eight if the sum of the ages of the four
elli olacak mi
fifty will be
If the young child is eight, will the sum of the ages of
the four be fifty?
: tamam
Okay.
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At the beginning of the sequence, Student 1 seeks the evaluation/confirmation of the given
task's solution method. To obtain the teacher’s confirmation, Student 1 shows the solution method
to the teacher. After 0.2 seconds of silence, Student 2 takes the turn by self-selection and starts to
explain the solution (line 3). As mentioned above (see Excerpt 2), the interaction of taking the floor
and making explanations shows that the epistemic access of Student 2 is in a more knowledgeable
position. While Student 2 explains it, the teacher produces go-ahead markers for the students to
continue by latching (lines 4, 6, and 8). After Student 2 completes the part of her explanation, the
teacher asks a display question, How many Xs do we have when you add them up? in line 10.
Student 2 produces an answer to this question (line 11), and Student 1 echoes her utterance (line
12). This answer is wrong. It can be seen above that they have four Xs.

After 0.4 seconds of silence, Student 2 realises the mistake, so she repairs her response (line
14). The repair also shows Student 2 in a more knowledgeable position. Then, Student 2 completes
the explanation. The teacher asks a polarity question to confirm the answer to the activity problem.
Student 2 responds to the question, overlapping with the teacher. After that, the teacher guides the
students to an alternative method to check whether the answer is correct or not, instead of just
accepting the response as a correct answer (lines 17, 19, and 20). By this means, the teacher both
produces a new challenge for those students in a more knowledgeable position, and balances the
whole classroom, exceptionally, between the students in more and less knowledgeable positions.

Teachers’ Interactional Strategies for Potentially Low-Achieving Students

The science and maths teachers draw on several strategies in talk-in-interaction to manage
potentially low-achieving students’ epistemic access. The strategies are examined in Excerpts 7
(orientation to task for engagement), 8 (content feedback), and 9 (extended wait time). Excerpt 7
is related to the rope activity, which was conducted in a math classroom. The sequence opens with
a teacher’s explanation about expectations in the task in line 1. After the teacher initiates the
sequence, Student 1 approves the task’s expectations.

Excerpt 7
Orientation to the Task to Provide Engagement

1 Math Teacher 3 :ip yardimiyla da kesip denemenizi istiyorum.
by a string also cutting try it I want you to
I also want you to try it by cutting a string.

2 Student 1 :tamam=
okay=
Okay.
3 Math Teacher 3 :=6grenci 2 (0.5) sende ikinci grup lUyesisin dedil mi

=student 2 (0.5) you also the second group belong to right
Student 2. You also belong to the second group, right?
4 Student 2 revet
yes
Yes.
5 Math Teacher 3 :soyle yapmani istiyorum (0.4)
like that you to do it I want (0.4)
I want you to do it like that..
6 i¢ tane uzun partcayl onbes santimetre buldunuz
three long pieces fifteen centimetres you found
you found three long pieces of fifteen centimetres.
7 iic tane ontbes santimetre kes
three pieces fifteen centimetres cut into
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Cut fifteen centimetres into three pieces.
8 best tanede bir santimetre kes
five pieces one centimetre cut out of
Cut one centimetre out of every five pieces.
9 bunlari uc uca eklediginde elli oluyor mu ve
these when you join the ends fifty does it become and
When you join the ends, does it become fifty?
10 bi tane uzunla bir tane kisayil uc uca ekledigin de
with one a long a short piece when you joint the ends of
When you join the ends of a short piece with a long one,
11 onalti oluyor mu olmuyor mu
sixteen does it add up or not
does it add up to sixteen or not?
12 bi konttrol ederek Olc¢meni istiyorum.
to check to measure them I want you
I want you to measure them to check.
13 bir sonraki geldigimde ona bakacadim.
next when I come it I will look at
When I come next, I will look at it.
14 suraya sekilde c¢izmenizi istiyorum.
over there a figure also draw I want you to
I also want you to draw a figure over there.
15 Student 2 : tamam hocam
okay teacher
Okay, Teacher.

The teacher tries to confirm whether Student 2 belongs to the group by asking a question
addressing her by name, Student 2. You also belong to the second group, right? (line 3). Student
2 confirms that she is a member of the second group (line 4). In the line between 3 and 4, the short
question and answer sequence shows that the teacher is not sure whether Student 2 is a member of
the group or not because she is not involved in group interaction and is disengaging. As mentioned
earlier, the disengagement position can be seen as an epistemic access indicator, especially a less
knowledgeable position. Thus, the teacher intends to orient Student 2 to the task by explaining and
telling her to check the task later, from line 5 onward. By this means, the teacher tries to engage
Student 2 in the activity process and shifts the epistemic access of Student 2 from a less
knowledgeable position to a more knowledgeable position.

Excerpt 8 comes from a rope activity in the maths classroom. Before the excerpt, Student
1 gave the wrong answer, and then Teacher explained it was wrong. After the explanation, Student
1 stated her idea based on the teacher's explanation (lines 10-12).

Excerpt 8
Using Content Feedback to Support Less Knowledgeable Position

10 Student 1 : evet bunlarin toplamini dokuza esitleyemeyiz ama
yes they add up to nine we do not but
Yes. They do not add up to nine but..

11 x'e eJer .hhh baska bir deer buna baska bir deger
x 1f .hh another value to this another value
12 verirsek toplami sekiz olur

we give the sum eight becomes
..1f we give X another value and give this another
value, the sum becomes eight.
13 Math Teacher 2 : neden
why
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Why?
14 Student 1 :bes ile lglin toplami sekiz olur diye
five and three add up to eight because
Because five and three add up to eight.
15 (1.5)
16 Math Teacher 2 : 1 1:: olmadi gibi birazt gelistirebitlirsiniz
er er: it didn’t a little you can improve
It didn’t. You can improve a little.
17 simdi ikisi ayni uzunlukta dedil ya ot ylizden
now the two the same length are not so
x x diyemedik| (1) kisat ken- 1: kisa ip ile uzun
18 we couldn’t call x x (1) short er: short rope and long
ipin 6lcileri farktli bir birinden (2.2)
rope the lengths of are different from each other (2.2)
19 biri dort biri bes oldu toplamlari dokuz dedil mi
one was four the other was five the total is nine isn’t it
Now. The two are not the same length so we couldn’t
call X, X. The lengths of the short rope and the long rope
are different from each other. One was four, the other was
five. The total is nine, isn’t it?
20 Student 1: evet
yes
Yes.
21 Math Teacher 2 :peki 1: diJer tirli ic¢ tanesiyle carptidinda besi
alright er: otherwise by three of them multiply five
22 ¢ ile carptiginda ont bes
multiplied by three makes fifteen
All right. Otherwise, .. multiply them by three. Five
multiplied by three makes fifteen.
23 Student 1 :hi hi
uh huh
Uh huh
24 Math Teacher 2 :kisa kenarida| bes ile carptiginda (1) cevapt otuz
the short side by five is multiplied (1) answer thirty
oluyor mu? Onuda sagtlamasi lazim yani
is also be correct it should
The short side is multiplied by five. Is the answer
thirty? It also should be correct.

The teacher asks a question that seeks the student’s response argument by using "why" in
line 13, and Student 1 produces an answer turn to explain her solution. After the long silence (1.5
seconds), the teacher draws on a hesitation marker (er er::) and makes a negative assessment (It
didn’t. You can improve a little). The following teacher turn may signal that a dispreferred
response was given. Hence, the student's epistemic access is in a less knowledgeable position.
Realising the students’ solutions and arguments are wrong, the teacher starts to provide content
feedback from line 15 onward as an interactional strategy. The teacher manages the interaction and
tries to shift the students from a less knowledgeable position to a more knowledgeable position by
giving content feedback.

In the final excerpt, students investigate their classroom volume as required in an inquiry-
based maths task. The researchers here prefer to show the teacher's utterances at the top of the
excerpt since displaying the teacher's turns word-by-word, and their idiomatic translation, would
be located on entirely different lines.
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Excerpt 9

l1Science Teacher 3 :peki .hh bu cevaptlarin hepsine bi bakalim; (1.7)
alright .hh these answers all of let's have a look at (1.7)
Alright. Let's have a look at all of these answers.
2 ortakt birt disiinceye varalim (.) arkadaslar (1)
common a idea let's have (.) friends (1)
Let's have a common idea, friends.

3 resimtlerde; (1) bunlardan hangilerine dikkat c¢ekmis
in the pictures (1) of these to which to draw attention
4 dikkat c¢ekmek istiyor olabilirim

to draw attention I want may do
Do I may want to draw attention to which of these in the

pictures?

Voais
7 hangilerine burda cevap arayabiliriz
which ones here answers we can look for

Which ones can we look for answers here?
Before the excerpt, the teacher takes the students ideas about pictures in which there are
light pollutions. After that the teacher ask for the students to produce a common idea about the
pictures. We see mentioned situation in lines 1-4. Although the teacher has finished her utterance
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and given the turn to the students, any students do not raise their hands to take the floor and give
responses (#1 and #2). In this situation, the teacher prefers to extend the waiting time. After he asks
the question, he waits six seconds. There is an increase in the total number of raised hands in the
class during this waiting time (#1 and #2 vs. #3 and #4). Thus, it can be said that the teacher
manages the classroom interaction to provide an opportunity for the students who are in a less
knowledgeable position and to shift them to a more knowledgeable position.

Discussion

The science and maths classroom interaction, turn-taking mechanism and turn allocation
systems are shaped by students’ epistemic access and teachers' epistemic management, as shown
in these research findings. We support the findings with a micro-analytical examination of
classroom interactions. Student and teacher interactions create opportunities to make their
knowledge visible and reveal how their knowing varies and develops (Ingram, 2020). The findings
indicate that potentially high- and low-achieving students have different epistemic access, and the
epistemic domain which the students have varies during interaction and is displayed by them in
different ways. Particularly during the interactions in knowledge- and skill-oriented courses such
as science and mathematics, it was observed that depending on their knowledge and degree of
certainty, the participants display their epistemic access and could potentially appear in a more
knowledgeable position. Besides, the potentially more knowledgeable students initiate the turn-
taking and apply the turn allocation mechanism depending on their epistemic access. These efforts
manifest themselves as "displaying of more knowledgeable position™ and "taking the floor". The
turn-taking mechanism unfolds with learners' initiations by raising their hands, also an indicator of
their epistemic status (Sert, 2013), to be the next speaker so that the teachers can select one of the
candidate students. Orletti (1981) calls this kind of learner initiative "embodied self-selection™. In
our data, students raise their hands without interrupting. Their overlapping speech and self-
selection clearly show their epistemic access as a potentially high-achieving student. Showing their
own more knowledgeable position leads to controlling the interactional activities in science and
maths classrooms. Besides, potentially high-achieving students display their epistemic access by
giving correct responses to the teacher or the task. According to Koole (2010), giving a correct
answer to the question which the teacher poses as a pre-expansion question is a "display of having
acquired access to the answer there-and-then". Kdmardinen (2019) explained that K+ students
carried out epistemic work while interacting with peers, using some interactions, such as asking
known-answer questions and designedly incomplete utterances.

On the one hand, K+ students' interactional actions provide ongoing classroom interaction
and pedagogical targets. On the other hand, it hinders low-level students' participation, decreasing
their rehearsal time (Walsh, 2006) and their ability to explain themselves (Lemke, 1990). In our
corpus, we encountered potentially low-level students using disengaging positions such as keeping
silent, not being an active member of the class, and avoiding taking turns. Besides that, giving the
wrong response and asking for clarification occurs as other epistemic stances for these students.
With a broader perspective, Melander (2012) explains that asking for advice or seeking clarification
indicates whether the participant is an expert or a novice. In a similar vein, Koole (2012) points out
that students who seek help can be in a more knowledgeable position on what the problem is.
Additionally, Ingram (2020) discussed that students' response turns, when the teacher is asking a
direct known-answer question, clearly show they do not remember the situation. Our findings come
from teacher-student interaction, so displays of epistemic access refer to that interaction. However,
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Herder et al. (2020) also shed light on epistemic displays in their peer talk study. Accounts,
disagreeing, responses to a request for information, other-corrections, and expanding also display
students’ epistemic access.

Teachers’ epistemic management varies in terms of epistemic access. While high-achieving
students try to take the floor in the science and maths classroom, low-achieving students are not
involved in the process; this situation causes the teacher to manage different epistemic access
through interaction. Nevertheless, the differences being in the same classroom, teachers should
manage and support all different levels in the same classroom (European Commission [EC], 2007).
Teachers try to recognise students who are low-achieving students or do not show their epistemic
access clearly. For that reason, the teachers draw on interactional management tools such as
orientation to task for engagement, extended wait time, content feedback and deferring the
preferred answer. These call for interactions related to teachers' classroom interactional
competence (Walsh, 2006) to increase learners' contribution (Kaya & Sardag, 2021) and provide
opportunities for teachers to make a formative assessment (Sardag, 2019). As echoed by Mortimer
and Scott (2003), our results show how interactional management tools are the teacher's strategies
to increase participation of all the students in science and maths classes. The teacher's interactional
management gives opportunities for managing achievement-related diversity in science and math
classrooms. It also supports all students' levels in their development process and balances epistemic
gradient K- and K+ students. The management of epistemic gradient is related to the classroom
interaction and science and maths conceptual developments and teachers' pedagogical aims.

Students' participation, taking the floor, disengagement, and keeping silence, which is
called an epistemic stance in any classroom interaction, mostly show their epistemic access — in
other words, epistemic domain status. Teachers should recognise the indicators that point out
students' epistemic access to manage achievement-related diversity in the classroom. Teachers’
classroom interactional competence leads to supporting students from all different levels, including
those who show a more knowledgeable or a less knowledgeable position.

We believe that the study will contribute to shedding light on the students' epistemic access
and the teachers' epistemic management in achievement-related diversity science and mathematics
classrooms. Besides, we consider that this study will contribute both to science and mathematics
teachers and to teacher trainers, who can design PD courses to shift the quality of classroom talk.
The findings of this study are specific to a particular context and cannot be generalised. Limitations
of the study include the fact that the participants were only teachers in Tiirkiye and the data
collection process was limited to classroom video-audio records. The findings of this study align
with prior research conducted in Tiirkiye, which has shown that science and mathematics
classrooms often reflect a wide range of achievement levels among students (e.g., Akyiiz Aru &
Kale, 2021). This study further contributes to this body of literature by examining how teachers
manage these diverse epistemic states through interactional strategies in the Turkish education
context. Lastly, we feel certain that a close examination of the interactions in the science and
mathematics classrooms using the micro-analytic perspective in science and mathematics research
will provide more detailed information similar to what was seen in this study.

Acknowledgments

The MaSDiV project has been funded with the support of the Erasmus+ programme of the
European Union under grant no. 582943-EPP-1-2016-2-DE-EPPKA3-PI-POLICY. This paper

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 998



Van Yiiziincii Y1l Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), s. 976-1004.

Van Yiiziincii Y1l University Journal of Education, 2024; 21(3), p. 976-1004. DOI: 10.33711/yyuefd.1478939

reflects only the authors’ views, and the European Union is not liable for any use that may be made
of the information contained herein.

Ethics Committee Approval Information: This study was performed in line with the principles
of the Declaration of Helsinki. Approval was granted by the Ethics Committee of Hacettepe
University (Date. May 28, 2018/No. 35853172-619).

Author Conflict of Interest Information: There is no conflict of interest in this study, and no
financial support has been received.
Author Contributions: The authors declare that they have contributed equally to the article.

References

Akyiiz Aru, S., & Kale, M. (2021). Multilevel effects of student qualifications and in-classroom
variables on science achievement. Journal of Measurement and Evaluation in Education
and Psychology, 12(2), 71-96. https://doi.org/10.21031/epod.756083

Cazden, C. B. (2001). Classroom discourse: The language of teaching and learning (2nd ed.).
Heinemann.

Choi, J., & Yi, Y. (2016). Teachers' integration of multimodality into classroom practices for
english language learners. TESOL Journal, 7(2), 304-327. https://doi.org/10.1002/tesj.204

Erduran, S., & Garcia-Mila, M. (2015). Epistemic practices and thinking in science: Fostering
teachers’ development in scientific argumentation. In R. C. Wegerif, J. Kaufman, & L. Li
(Eds.), The Routledge international handbook of research on teaching thinking (pp. 412-
425). Routledge.

Erduran, S. (2019). Synthesis of epistemic cognition. Science & Education, 28, 819-821.
https://doi.org/10.1007/s11191-019-00061-1

European Commission. (2007). Science education now: A renewed pedagogy for the future of
Europe. Office for Official Publications of the European Communities.

Heller, V. (2017). Managing knowledge claims in classroom discourse: the public construction of
a homogeneous epistemic status. Classroom Discourse, 8(2), 156-174.
https://doi.org/10.1080/19463014.2017.1328699

Hepburn, A., & Bolden, G. B. (2013). The conversation analytic approach to transcription. In J.
Sidnell & T. Stivers (Eds.), The handbook of conversation analysis (pp. 57-76). Wiley-
Blackwell.

Herder, A., Berenst, J., Glopper, K., & Koole, T. (2020). Sharing knowledge with peers: Epistemic
displays in collaborative writing of primary school children. Learning, Culture and Social
Interaction, 24(2020), 100378. https://doi.org/10.1016/j.1csi.2020.100378

Heritage, J. (2012a). The epistemic engine: Sequence organization and territories of knowledge.
Research on Language and Social Interaction, 45(1), 30-52.
https://doi.org/10.1080/08351813.2012.646685

Heritage, J. (2012b). Epistemics in action: Action formation and territories of knowledge. Research
on Language and Social Interaction, 45(1), 1-29.
https://doi.org/10.1080/08351813.2012.646684

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 999


https://doi.org/10.1002/tesj.204
https://doi.org/10.1007/s11191-019-00061-1
https://doi.org/10.1080/19463014.2017.1328699
https://doi.org/10.1016/j.lcsi.2020.100378
https://doi.org/10.1080/08351813.2012.646685
https://doi.org/10.1080/08351813.2012.646684

Van Yiiziincii Y1l Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), s. 976-1004.

Van Yiiziincii Y1l University Journal of Education, 2024; 21(3), p. 976-1004. DOI: 10.33711/yyuefd.1478939

Heritage, J. (2013). Epistemics in conversation. In J. Sidnell & T. Stivers (Eds.), The handbook of
conversation analysis (pp. 370-394). Wiley-Blackwell.

Ingram, J. (2020). Epistemic management in mathematics classroom interactions: Student claims
of not knowing or not understanding. The Journal of Mathematical Behavior, 58(2020),
100754. https://doi.org/10.1016/j.jmathb.2019.100754

Jakonen, T., & Morton, T. (2015). Epistemic search sequences in peer interaction in a content-
based language classroom. Applied Linguistics, 36(1), 73-94.
https://doi.org/10.1093/applin/amt031

Jefferson, G. (2004). Glossary of transcript symbols with an introduction. In G. H. Lerner (Ed.),
Conversation analysis: Studies from the first generation (Vol. 125, pp. 13-34). John
Benjamins Publishing Company.

Kéamaérdinen, A., Bjorn, P., Eronen, L., & Kérné, E. (2019). Managing epistemic imbalances in peer
interaction during mathematics lessons. Discourse Studies, 21(3), 280-299.
https://doi.org/10.1177/1461445619829236

Kémadrdinen, A., Eronen, L., Bjorn, P. M., & Karné, E. (2020). Initiation and decision-making of
joint activities within peer interaction in student-centred mathematics lessons. Classroom
Discourse, 1-20. https://doi.org/10.1080/19463014.2020.1744457

Kasper, G., & Wagner, J. (2011). A conversation-analytic approach to second language acquisition.
In D. Atkinson (Ed.), Alternative approaches to second language acquisition (pp. 117-142).
Routledge.

Kaya, G., & Sardag, M. (2021). Understanding and assessing STEM teachers’ use of IBL to address
achievement-related diversity: A case study from Turkey. Journal of Education in Science
Environment and Health, 7(4), 283-295. https://doi.org/10.21891/jeseh.962465

Kelly, G. J. (2014). Discourse practices in science learning and teaching. In N. G. Lederman & S.
K. Abell (Eds.), Handbook of research on science education, (pp. 321-336). Routledge.

Koole, T. (2010). Displays of epistemic access: Student responses to teacher explanations.
Research on Language and Social Interaction, 43(2), 183-209.
https://doi.org/10.1080/08351811003737846

Koole, T. (2012). The epistemics of student problems: Explaining mathematics in a multi-lingual
class. Journal of Pragmatics, 44(13), 1902-1916.
https://doi.org/10.1016/j.pragma.2012.08.006

Lantolf, J. P. (2000). Introducing sociocultural theory. In J. P. Lantolf (Ed), Sociocultural theory
and second language learning (pp. 1-26). Oxford University Press.

Leach, J., & Scott, P. (2003). Individual and sociocultural views of learning in science education.
Science & Education, 12(1), 91-113. https://doi.org/10.1023/A:1022665519862

Lemke, J. L. (1990). Talking science: Language, learning and values. Ablex.

Lemke, J. L. (2001). Articulating communities: Sociocultural perspectives on science education.
Journal of Research in Science Teaching, 38(3), 296-316. https://doi.org/10.1002/1098-
2736(200103)38:3<296::AID-TEA1007>3.0.CO;2-R

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 1000


https://doi.org/10.1016/j.jmathb.2019.100754
https://doi.org/10.1093/applin/amt031
https://doi.org/10.1177/1461445619829236
https://doi.org/10.1080/19463014.2020.1744457
https://doi.org/10.1080/08351811003737846
https://doi.org/10.1016/j.pragma.2012.08.006
https://doi.org/10.1023/A:1022665519862
https://doi.org/10.1002/1098-2736(200103)38:3%3C296::AID-TEA1007%3E3.0.CO;2-R
https://doi.org/10.1002/1098-2736(200103)38:3%3C296::AID-TEA1007%3E3.0.CO;2-R

Van Yiiziincii Y1l Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), s. 976-1004.

Van Yiiziincii Y1l University Journal of Education, 2024; 21(3), p. 976-1004. DOI: 10.33711/yyuefd.1478939

Maass, K., Doorman, M., Jonker, V., & Wijers, M. (2019). Promoting active citizenship in
mathematics teaching. Zdm-Mathematics Education, 51(6), 991-1003.
https://doi.org/10.1007/s11858-019-01048-6

McHoul, A. (1978). The organization of turns at formal talk in the classroom. Language in Society,
7(2), 183-213. https://doi.org/10.1017/S0047404500005522

Mehan, H. (1979). Learning lessons: Social organization in the classroom. Harvard University
Press.

Meijer, C. J. (2010). Special needs education in Europe: Inclusive policies and practices. Journal
of Inclusion, 4(2). https://www.inklusion-online.net/index.php/inklusion-
online/article/view/136

Melander, H. (2012). Transformations of knowledge within a peer group. Knowing and learning
in interaction. Learning, Culture and Social Interaction, 1(3), 232-248.
https://doi.org/10.1016/j.1csi.2012.09.003

Miles, S., & Ainscow, M. (Eds.). (2010). Responding to diversity in schools: An inquiry-based
approach. Routledge.

Morek, M. (2015). Show that you know — Explanations, interactional identities and epistemic
stance-taking in family talk and peer talk. Linguistics and Education, 31(2015), 238-259.
https://doi.org/10.1016/j.linged.2014.10.004

Mortimer, E. F., Scott, P., & El-Hani, C. N. (2012). The heterogeneity of discourse in science
classrooms: The conceptual profile approach. In B. Fraser, K. Tobin, C. McRobbie (Eds)
Second international handbook of science education (pp. 231-246). Springer

Mortimer. E. F., & Scott, P. H. (2003). Meaning making in secondary science classrooms. Open
University Press.

Morton, T. (2012). Classroom talk, conceptual change and teacher reflection in bilingual science
teaching. Teaching and Teacher Education, 28(1), 101-110.
https://doi.org/10.1016/j.tate.2011.07.006

Orletti, F. (1981). Classroom verbal interaction: A conversational analysis. In H. Parret, M. Shisa
& J. Verschueren (Eds.), Possibilities and limitations of pragmatics (pp. 531-549). John
Benjamins

Pomerantz, A. (1980). Telling my side: “Limited access” as a “fishing” device. Sociological
Inquiry, 50(3-4), 186-198. https://doi.org/10.1111/j.1475-682X.1980.tb00020.x

Raymond, G. (2003). Grammar and social organization: Yes/no interrogatives and the structure of
responding. American Sociological Review, 68(6), 939-967.
https://doi.org/10.2307/1519752

Rusk, F., Porn, M., & Sahlstrom, F. (2016). The management of dynamic epistemic relationships
regarding second language knowledge in second language education: Epistemic
discrepancies and epistemic (im)balance. Classroom Discourse, 7(2), 184-205.
https://doi.org/10.1080/19463014.2016.1171160

Seedhouse, P. (2004). The interactional architecture of the language classroom: A conversation
analysis perspective. Blackwell.

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 1001


https://doi.org/10.1017/S0047404500005522
https://doi.org/10.1016/j.lcsi.2012.09.003
https://doi.org/10.1016/j.tate.2011.07.006
https://doi.org/10.2307/1519752
https://doi.org/10.1080/19463014.2016.1171160

Van Yiiziincii Y1l Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), s. 976-1004.

Van Yiiziincii Y1l University Journal of Education, 2024; 21(3), p. 976-1004. DOI: 10.33711/yyuefd.1478939

Sert, O. (2013). ‘Epistemic status check’ as an interactional phenomenon in instructed learning
settings. Journal of Pragmatics, 45(1), 13-28.
https://doi.org/10.1016/j.pragma.2012.10.005

Sidnell, J. (2009). Comparative perspectives in conversation analysis. In J. Sidnell (Ed.),
Conversation analysis: Comparative perspectives (pp. 3-27). Cambridge University Press.

Sinclair, J. M., & Coulthard, M. (1975). Towards an analysis of discourse: The English used by
teachers and pupils. Oxford University Press.

Silverman, D. (2014). Interpreting qualitative data (5th Ed.). Sage Publication.

Skarbg Solem, M. (2016a). Displaying knowledge through interrogatives in student-initiated
sequences. Classroom Discourse, 7(1), 18-35.
https://doi.org/10.1080/19463014.2015.1095105

Skarbe Solem, M. (2016b). Negotiating knowledge claims: Students’ assertions in classroom
interactions. Discourse Studies, 18(6), 737-757.
https://doi.org/10.1177/1461445616668072

Sliwka, A. (2010). From homogeneity to diversity in German education. In OECD (Ed.), Educating
Teachers for diversity (pp. 205-217). OECD Publishing.

Stivers, T., Mondada, L., & Steensig, J. (2011). Knowledge, morality and affiliation in social
interaction. In T. Stivers, L. Mondada, & J. Steensig (Eds.), The Morality of Knowledge in
Conversation (pp. 3-24). Cambridge University Press.

Sardag, M. (2019). Formative assessment in argumentation based science education: A
conversation analytic research [Doctoral dissertation, Hacettepe University]. Ankara,
Tiirkiye.

Turkish Research Council (2012). Interuniversity council scientific research and publication ethics
regulations. Higher Education Board, Turkey.

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes.
Harvard University Press.

Walsh, S. (2006). Investigating classroom discourse. Routledge.

Wellington, J., & Osborne, J. (2001). Language and literacy in science education. Open University
Press.

Genis Ozet

Giris

Etkilesimsel bir perspektiften bakildiginda, 6grenme bireysel ve bilissel bir fenomen
olmaktan ziyade katilimci ve etkilesimsel bir fenomen olarak goriilmektedir (Ingram, 2020).
Benzer sekilde, bu calismada bilissel alan yerine katilimcilarin bilme ve bilmeme pozisyonlarini
etkilesim yoluyla nasil yonettiklerine odaklanilmaktadir. Bu hususta, epistemik pratikler yerine
"epistemics" kavrami kullanilmaktadir. Epistemik pratikler, bilgi iiretimi, degerlendirme siirecleri
ve verilerden desen olusturmayi igerirken (6rn. Erduran & Garcia-Mila, 2015) epistemik bilis,

“insanlarin formal ve informal baglamlarda bilgiyi nasil insa ettikleri, anladiklar1, degistirdikleri
ve kullandiklar1” anlamina gelir (Erduran, 2019, s. 819). Ancak epistemics, “katilimcilarin
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konusma siras1 ve etkilesim dizileri araciligiyla ileri siirdiigii, tartistigt ve savundugu bilgi
iddialarina odaklanir” (Heritage, 2013, s. 370).

Bilme, hatirlamama ya da anlamama iddialar1 ve diger epistemik statii sergilemeleri,
Ogretmenlere sinif aktivitelerine dayali (6rnegin, sorgulama ya da tartisma aktiviteleri ile grup
calismalari) etkilesimleri yonetmek icin Onemli firsatlar sunmaktadir. Ayrica, 0gretmen ve
ogrencilerin etkilesimlerinin, 6grencilerin bilgi durumlarini ve bu durumlarin nasil degistigini,
gelistigini ve sinif etkilesiminde nasil miizakere edildigini goriiniir hale getirdigi bilinmektedir
(Ingram, 2020). Bu nedenle, basariya dayali ¢esitlilik bulunan smiflarda 6grencilerin epistemik
statlilerinin nasil sergilendigini ortaya koymak, Ogretmenlerin fen ve matematik Ogretim
siireclerinde epistemik yonetimi nasil yiiriittiikkleri hakkinda ongoriiler saglayacaktir.

Epistemik etkilesimler {izerine yapilan bir¢ok arastirmaya ragmen, fen ve matematik
derslerinde 6grencilerin epistemik statiileri ve 6gretmenlerin epistemik yonetimleri hakkinda sinif
ici etkilesim baglaminda yapilan ¢aligmalar siirlidir. Dolayisiyla, epistemik durumlarin nasil
sergilendigi ve Ogretmenlerin epistemik yoOnetimi nasil gerceklestirdigi lizerine daha fazla
arastirmaya ihtiya¢ oldugu diisiiniilmektedir. Bu calisma, fen ve matematik egitimi alanina,
ozellikle fen ve matematik 0gretmenleri ile 6gretmen egiticilerine, sinif i¢i konugma kalitesini
artirmak i¢in mesleki gelisim egitimleri tasarlamalarina katki saglayacaktir.

Ayrica, yukarida belirtilen durumlarda goriildiigii iizere, basari ile ilgili ¢esitliliklerin bir
deger ve firsat olarak ele alinmasina yonelik etkilesim yonetimini inceleyen c¢alismalara ihtiyag
vardir. Bu tiir calismalar, basariya dayali farkliliklarin nasil bir 6grenme kaynagi olarak
degerlendirildigini vurgulamaktadir. Bu perspektiften bakildiginda, bu ¢aligma sadece 6gretmen-
ogrenci etkilesimlerinde epistemics tizerine degil, ayn1 zamanda fen ve matematik siniflarindaki
epistemik yonetim iizerine de katki saglamaktadir.

Arastirma Sorulart

1. Potansiyel olarak yiiksek ve diisiik basarili 6grenciler, etkilesimde epistemik statiilerini
nasil sergileme egilimindedir?

2. Katilimer 6gretmenler, potansiyel olarak yliksek ve diisiik basarili 6grencilerin epistemik
erisimlerini sergileyip sergilememelerini nasil yonetir?

Yontem

Bu calisma, fen ve matematik siniflarindaki etkilesimleri inceleyen, nitel bir arastirmadir.
Ogrencilerin etkilesimde epistemik erisimlerini nasil sergileme egiliminde olduklarini ve
ogretmenlerin bu sergileme (veya eksikligini) nasil yonettiklerini incelemek i¢in, konusma analizi
(KA) yontemi uygulanarak mikro-analitik bir perspektif kullanilmistir. Calismada, Tiirkiye’nin ii¢
farkli sehrinde gorev yapan 97 hizmet i¢i fen ve matematik 6gretmenine (34 erkek, 63 kadin) 2018
ve 2019 yillarinda bir AB projesi kapsaminda mesleki gelisim egitimleri verilmistir. Calisma
verileri, mesleki gelisim egitimine katilmis 6gretmenlerin, her biri yaklasik 35 dakika stiren alt1 fen
ve dokuz matematik dersinin video-ses kayitlarindan elde edilmistir. Veriler, Jefferson
transkripsiyon sistemine (Jefferson, 2004) gore yaziya dokiilmiis, satir satir ve konusma sirasi
sirasina gore incelenmis ve mikro-analitik bir perspektifle analiz edilmistir.

Bulgular

Bulgular, 6grencilerin epistemik statii olarak adlandirilan ve epistemik statlii durumlarina
gore degisen belirli etkilesimsel araglar1 kullandiklarini ortaya koymaktadir. Ogrenciler tarafindan
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kullanilan bu etkilesimsel yapilar, daha bilgili pozisyonun gosterilmesi (dogru yanit1 vermek, s6z
almak, bir sonraki adimi atmaya istekli olduklarin1 viicut hareketleriyle bildirmek, kendi kendini
secme, Ortliisen konusma, el kaldirmak) ve daha az bilgili pozisyonun gosterilmesi (agiklama
istemek, yanlis yanit vermek, katilmama) olarak belirlenmistir. Ayrica, 6gretmenlerin basariya
dayali gesitliligi yonetmek icin kullandiklar1 etkilesimsel stratejiler, potansiyel olarak yiiksek
basarili O0grenciler icin alternatif yontemlere yonlendirme, potansiyel olarak diisiik basarili
ogrenciler igin 1) katilim i¢in goreve yonlendirme, 2) igerik geri bildirimi saglamak, 3) tercih edilen
cevabin ertelenmesi, 4) bekleme siiresinin uzatilmasi olarak tespit edilmistir.

Sonug ve Tartisma

Fen ve matematik siniflarindaki etkilesim, sira alma mekanizmasi ve sira tahsis sistemleri,
bu arastirma bulgularinda da gosterildigi lizere, 6grencilerin epistemik erisimi ve 6gretmenlerin
epistemik yonetimi tarafindan sekillendirilmektedir. Bulgular, smif ici etkilesimlerin mikro-
analitik incelemesiyle desteklenmektedir. Ogrenci ve 6gretmen etkilesimleri, bilgilerini goriiniir
kilmak ve bilgilerinin nasil degisip gelistigini ortaya ¢ikarmak i¢in firsatlar yaratmaktadir (Ingram,
2020). Bulgular, potansiyel olarak yiiksek ve diisiik basarili 6grencilerin farkl epistemik erisimlere
sahip oldugunu ve 6grencilerin sahip oldugu epistemik alanin etkilesim sirasinda degistigini ve
onlar tarafindan farkli sekillerde sergilendigini gostermektedir. Ozellikle fen ve matematik gibi
bilgi ve beceri odakli derslerdeki etkilesimler sirasinda, katilimcilarin bilgi ve kesinlik derecelerine
bagli olarak epistemik erisimlerini sergiledikleri ve potansiyel olarak daha bilgili bir konumda
gorilinebildikleri gozlemlenmistir. Ayrica, potansiyel olarak daha bilgili 6grenciler sira alma
siirecini baglatmakta ve epistemik erisimlerine bagli olarak sira tahsisi mekanizmasini
uygulamaktadir. Bu cabalar kendilerini "daha bilgili pozisyon sergileme" ve "s6z alma" olarak
gosterir. Sira alma mekanizmasi, 6grencilerin epistemik statiilerinin de bir gdstergesi olan (Sert,
2013) ellerini kaldirarak bir sonraki konugmaci olmak i¢in s6z almalariyla ortaya ¢ikar ve boylece
ogretmenler aday 6grencilerden birini segebilir.

Ogretmenlerin epistemik ydnetimi epistemik erisim agisindan farklilik gostermektedir. Fen
ve matematik sinifinda yliksek basarili 6grenciler s6z almaya ¢alisirken, diisiik basarili 6grenciler
stirece dahil olmamaktadirlar; bu durum 6gretmenin etkilesim yoluyla farkli epistemik erisimleri
yonetmesine neden olur. Yine de farkliliklarin ayni sinifta olmasi, 6gretmenlerin tiim farkli
seviyeleri ayni sinifta yonetmesini ve desteklemesini gerektirir (European Commission, 2007).
Ogretmenler, diisiik basarili ya da epistemik erisimlerini agik¢a gdstermeyen dgrencileri tanimaya
calisir. Bu nedenle 6gretmenler, katilim i¢in géreve yonlendirme, uzun bekleme siiresi, igerik geri
bildirimi ve tercih edilen cevabi erteleme gibi etkilesimsel yonetim araglarindan yararlanirlar.
Bunlar, 6grencilerin katkisini artirmak (Kaya & Sardag, 2021) ve 6gretmenlerin bi¢imlendirici bir
degerlendirme yapmalar1 i¢in firsatlar saglamak (Sardag, 2019) icin Ogretmenlerin sinif ici
etkilesimsel yetileriyle (Walsh, 2006) ilgili etkilesimleri gerektirir.
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