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Thesis Abstract

Vuslat Seker, “A Study for Profiling Mathematics Teachers Regarding Factors Affecting
Promotion of Students’ Metacognition”

The main objective of this study was to describe mathematics teachers’ profiles on factors
affecting their promotion of students’ metacognition through developing profiling tools. In the
light of this aim, four factors from the Framework for Analysing Mathematics Teaching for
the Advancement of Metacognition -FAMTAM- (Ader,2009) were used. The factors were (1)
teachers’ conceptualization of metacognition, (2) teachers’ perceptions of students’ features
and needs, (3) distribution of mathematical authority in the classroom and (4) the external
pressure perceived by teachers. The Teachers’ Conceptualization of Metacognition Scale, the
Teachers’ Perceptions of Students’ Features and Needs Scale, the Distribution of
Mathematical Authority Scale and the External Pressure Perceived by Teachers Scale were
developed to reach the aim of the study. The sample consisted of 314 middle and secondary
school mathematics teachers. In this study, descriptive, correlational and causal comparative
research designs were used. Descriptive statistics were done to explain mathematics teachers’
current thoughts on four factors. Correlational analyses were done to investigate the
relationships between four factors. Group comparisons based on gender, age, education level,
years of experience, teaching level and school types were examined. The results showed that
most mathematics teachers conceptualized metacognition in accordance with the commonly
accepted conceptualizations in the literature. They were aware of students’ features and needs.
They supported a learning environment where mathematical authority was exercised by
students. However, they perceived high external pressure from various factors influencing
their promotion of students’ metacognition. Moreover, significant gender differences were
observed on teachers’ claims about their distribution of mathematical authority, perceived
external pressure and conceptualization of metacognition in favor of female teachers.
Significant differences according to age and years of experience were observed only on
teachers’ distribution of mathematical authority in favor of teachers with 20-29 age group and
1-5 years of experience respectively. There were also significant differences on distribution of
mathematical authority and perceived external pressure according to teachers’ educational
background. Teachers with a master’s degree supported the distribution of mathematical
authority more and perceived less external pressure than teachers with a bachelor degree. In
addition, significant teaching level differences were found on each factor in favor of middle
school mathematics teachers. Lastly, perceived external pressure and teachers’
conceptualization of metacognition also significantly differed on school types. Teachers
working at a public school perceived higher external pressure and their conceptualization of
metacognition’s scores were lower than teachers working at a private school. Implications of
the findings and potential ways forward for making better sense of teachers’ considerations
for promoting metacognition are discussed.



Tez Ozeti

Vuslat Seker, “Ogrencilerin Ust Bilissel Becerilerinin Gelistirilmesini Etkileyen Faktorler
Uzerine Matematik Ogretmenlerinin Incelenmesi”

Bu arastirmanin temel amaci matematik 6gretmenlerinin 6grencilerin tist bilisini tesvik
etmelerini etkileyen faktorler agisindan incelenmesidir. Bu amag dogrultusunda, Ustblissel
becerileri gelistirme amagli Matematik 6gretimini ¢6ziimleme modeli (Framework for
Analysing Mathematics Teaching for the Advancement of Metacognition ),FAMTAM’1
olusturan dort faktor kullanilmistir (Ader,2009). Bu faktorler: (1) 6gretmenlerin iist bilisi nasil
kavramsallastirdig1, (2) 6gretmenlerin 6grencilerin 6zellik ve ihtiyaglarini algilamasi, (3)
matematiksel otoritenin sinif i¢cinde dagilimi ve (4) 6gretmenlerin hissettigi dis baskilardir.Bu
amag dogrultusunda Ogretmenlerin Ust bilisi Kavramsallastirmasi Olgegi, Ogretmenlerin
Ogrencilerin Ozellik ve Thtiyaglarmi Algilamasi1 Olgegi, Matematiksel Otoritenin Simif Iginde
Dagilimi Olgegi ve Ogretmenlerin Hissettigi Dis Baskilar Olgegi gelistirilmistir. Orneklem
314 ortaokul ve ortadgretim matematik 6gretmeninden olusmaktadir. Bu ¢alismada
tanimlayici, korelasyon ve nedensel karsilastirma arastirma desenleri kullanilmistir.
Matematik 6gretmenlerinin iist bilisi tesvik etmesini etkileyen faktorlere gore nasil bir profil
cizdikleri tanimlayic istatistikle incelenmistir. Faktorler arasindaki iliskiler igin korelasyonel
istatistik kullanilmistir. Ayrica cinsiyet, yas, egitim seviyesi, deneyim, 6gretim seviyesi ve
okul tipi degiskenleri igin grup karsilastiritlmasi yapilmistir. Bulgular, 6gretmenlerin {ist bilisi
alan yazinda yaygin olarak kabul goren hususlarla paralel olarak kavramsallagtirdigini,
ogrencilerin 6zelliklerinin ve ihtiyaglarinin farkinda olduklarini, matematiksel otoritenin
ogrenciler tarafindan kullanildigi bir ortamin1 desteklediklerini gostermektedir. Fakat
ogretmenler st bilisi tegvik etme noktasinda 6gretim pratiklerini yiiksek seviyede etkileyen
dig baskilar hissettiklerini belirtmiglerdir. Ayrica, matematiksel otoritenin dagilimi, hissedilen
dis baski ve iist bilisin kavramsallastirilmasi lizerine kadinlar agisindan anlamli cinsiyet
farkliliklar1 gézlemlenmistir. Anlamli yas ve deneyim farkliliklari, sirasiyla 20-29 yas grubu
ogretmenleri ve 1-5 y1l deneyime sahip 6gretmenler agisindan sadece matematiksel otorite
iizerinde gozlemlenmistir. Matematiksel otoritenin dagilimi ve hissedilen dis baskilar iizerine
de anlamli egitim seviyesi farkliliklar1 vardir. Matematik otoritenin yiiksek lisans mezunu
ogretmenler tarafindan daha ¢ok desteklendigi ve dis baskilarin daha az hissedildigi ortaya
cikmistir. Ayrica ilkogretim matematik 6gretmenleri agisindan anlamli 6gretim seviyesi
farkliliklar1 her bir faktor i¢in bulunmustur. Son olarak, hissedilen dis baski ve 6gretmenlerin
st bilisi kavramsallastirmasi, matematik 6gretmenlerinin ¢alistigi okul tiplerinde anlamli
olarak farklilasmaktadir. Devlet okulunda calisan 6gretmenler daha fazla dis baski
hissetmekte ve {ist bilisi kavramsallagsmasindaki puanlar1 6zel okulda ¢alisan 6gretmenlere
gore daha diisiiktiir. Ogretmenlerin iist bilisi tesvik etme konusundaki diisiincelerini daha iyi
anlam kazandirmak adina bulgular ve olasi yollar/siirecler tartigiimistir.
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CHAPTER 1

INTRODUCTION

In recent years, there has been an emphasis on metacognitive development in addition to the
transfer of knowledge in education (Jager, Jansen, & Reezigt, 2005). As Flavell (1979) stated
metacognition can be seen as a predictor of learning. In general, it can be defined as
“individuals’ ability to understand and manipulate their own cognitive processes” (Reeve &
Brown, 1985, p.343). Flavell (1979) also defined metacognition as the regulation of and

knowledge about cognitive activities.

Metacognition is comprised of two components; metacognitive knowledge and
metacognitive skills (Veenman, Van Hout- Wolters & Afflerbach, 2006). Metacognitive
knowledge can be explained as one’s declarative knowledge about self, task and strategy
(Flavell, 1979). However, metacognitive knowledge could be neither constructed without
domain-specific knowledge (Veenman, VanHout-Wolters, & Afflerbach, 2006) nor used
effectively without metacognitive skills (Veenman, Wilhelm, & Beishuizen, 2004).
Metacognitive skills help learners to use their metacognitive knowledge, since metacognitive
skills are about the procedural knowledge on how to regulate the cognition (Veenman et al.,
2006). They can be listed as monitoring, planning, evaluating and control of cognitive

activities.

Mathematics can be seen as an abstract and complex subject matter for learners.
However, in its complexity, the complexity of real life situations can be seen. Understanding

of mathematics is related to the conceptualization of real life problems in which people are the



learners who need to choose a strategy for solving these problems effectively like in
mathematics (Ozsoy & Ataman, 2009). Understanding of mathematics depends on knowing
how to deal with a problem, since problem solving is the main component of mathematics

(Van De Walle, Karp, & Bay-Williams, 2010).

Metacognition has an important place in mathematics education (Lucangeli &
Cornoldi, 1997). It appears in early stages of problem solving process with accurate
representations and the planning of problem solving (Desoete & Veenman, 2006). Jacobse
and Harskamp (2012) stated that metacognitive activities improve students’ mathematical
learning. Poor mathematical problem solving can be improved through integrating
metacognition into learning environments (Desoete , 2007). Hence, teachers must arrange
learning environment where learners are encouraged to learn mathematics through

metacognition (Lombaerts, Engels, & Athanasou, 2007).

Hartman (2002) emphasized the importance of teachers” own metacognitive reflection
on their teaching process and their thoughts about development of students’ metacognition.
As Lombaerts, Engels and van Braak (2008) stated, teachers’ beliefs about promoting
metacognition in classrooms should be taken into consideration before explaining the ways of
promotion of metacognition in classrooms. The reason is that teachers’ beliefs might affect
the ways they use an instructional pedagogy (Lombaerts, Engels, & van Braak, 2008). Shraw,
Crippen and Hartley (2006) claimed that teachers’ epistemological beliefs are important in
order them to adapt curricular and pedagogical implications regarding metacognitive

development.

Teaching of metacognition by teachers in order to improve students’ problem solving
has been suggested previously by Desoete (2007). Accordingly, experiencing mathematics

freely does not contribute to students’ learning much. The role of teachers on students’



development of metacognition causing an improvement in problem solving skills of learners
is very important (Hartman, 2002). For the development of students’ metacognition, there are
various ways for teachers to use with respect to the needs of students and the learning
environment. Metacognitive development of learners through using different teaching
methods is an important educational outcome. In order to reach such a significant aim, the
promotion of metacognition should be examined in a broader sense. For example, why
teachers promote or not promote metacognition in their classrooms should be considered in
order to help teachers to create effective learning environment (Lombaerts, Engels, & van

Braak, 2008).

Several factors affecting teachers’ promotion of metacognition or self-regulation
emerged (Dignath-van Ewijk & van der Werf, 2012; Lombaerts, Engel & van Braak, 2008;
Lombaerts, Engels, & Vanderfaellie, 2007). In most studies, three different determinants
namely, teacher characteristics, school context characteristics and pupil characteristics were
described as factors affecting teaching practices of teachers on promotion of self-regulation
(Lombaerts, Engels, & van Braak, 2008). Teacher beliefs, previous teaching experiences and
educational experiences are given as teacher characteristics that affect the introduction of
metacognition in teachers’ teaching practices. Furthermore, curricular changes, timetables,
number of students, textbooks, the relationship among teachers are certain examples for
school context characteristics. Lastly, pupil characteristics affecting teaching practices on
stimulation of metacognition or self-regulation are cognitive and metacognitive abilities of

learners.

A framework about factors affecting teachers’ promotion of students’ metacognition in
mathematics teaching environment was developed (Ader, 2009). It is called the Framework
for Analysing Mathematics Teaching for the Advancement of Metacognition (FAMTAM).

The aim of this framework is to describe mathematics teachers’ promotion of metacognition

3



with respect to specific factors. The framework consists of four factors stated as (1) teachers’
conceptualization of metacognition, (2) teachers’ perceptions of students’ features and needs,
(3) distribution of mathematical authority in the classroom and (4) external pressures

perceived by teachers (Ader, 2009).

This study was conducted with middle and secondary school mathematics teachers in
order to draw a profile of mathematics teachers on factors derived from the FAMTAM
through developing profiling tools. To reach this aim, four profiling tools addressing the four
factors in FAMTAM were developed and validated. Furthermore, how the data collected with
the tools described teachers’ profiles according to variables related to the teachers were also
studied, particularly in the light of findings from the literature. The factors affecting
promotion of metacognition within FAMTAM were supported by related literature (key
concepts: conceptualization of metacognition: Flavell, 1979; students’ features and needs:
Jaworski, 1992; mathematical authority: Schoenfeld, 1992; external pressures: Lombaerts et.
al., 2007; 2009).The study is significant since there is limited study on factors affecting
promotion of metacognition. With this study, supporting and hindering factors regarding
promotion of metacognition may be determined. Furthermore, although there are a number of
studies on this subject, profiling of teachers on such factors has not been encountered. It is
believed that this study may be useful in informing teachers, teacher educators and
administrators on how to start integrating promotion of students’ metacognition in

mathematics classroom.



CHAPTER 2

LITERATURE REVIEW

Metacognition Defined

Metacognition has emerged as a construct in 1970s by the conceptualization of Flavell
(Dinsmore, Alexander, & Loughlin, 2008). Its importance in educational settings has been
obvious since education has been defined not only as cognitive processes such as transfer of
learning, but also by metacognitive processes (De Jager, Jansen, & Reezigt, 2005).
Metacognition is seen as an important factor for effective learning (Desoete, 2007; Veenman,

etal., 2006 ). Metacognition was conceptualized firstly by Flavell as

One’s knowledge concerning one’s own cognitive processes and products or anything
related to them ... Metacognition refers to the active monitoring and consequent
regulation and orchestration of these processes in relation to cognitive objects on
which they bear, usually in the service of some concrete goal or objective (as cited in
Garafolo & Lester, 1985)

Flavell’s (1979) definition of metacognition was accepted as highly interrelated with
the concept of cognitive processes. Metacognition is also defined by other researchers (Dean
& Kuhn, 2003; Veenman et al., 2006) in a cognitive perspective. Basically, metacognition is
defined as thinking about thinking or “awareness and management of one’s own thought”
(Dean & Kuhn, 2003, p.2). It can be also defined as “higher order cognition about cognition”
in which cognitive activities are related with metacognitive activities by the processes of

monitoring and evaluation (Veenman et al., 2006, p .5).



Nelson (1996) defined metacognition as a model of cognition. It is a model in which
cognitive processes are monitored at nonconscious levels through individual goals and at
conscious-level providing people with reflection and analysis of individual actions or plans

and their results (Efklides, 2008). Nelson (1996) described the model as:

Information flowing from the object-level to the meta-level is called monitoring and
informs the meta-level about what state the object-level is in. Second, information
flowing from the meta-level to the object-level is called control and informs the object
level about what to do next. Third, the meta-level has some kind of model containing
both a goal and the ways in which the meta-level can use the object-level to
accomplish that goal (p.105).

In order to understand the model of metacognition, firstly object-level and meta-level
components of this model and the processes between these components should be explained.
First of all, object-level represents cognition and meta-level is defined as “Meta refers to a
change of position, a sense of going beyond or to a second order or higher level” (Larkin,
2010, p.3). With the combination of two, or the flow between meta-level and object-level,
metacognition is constructed. In this regulatory process, metacognitive control components
such as selection of a strategy, allocation of time and so on, and metacognitive monitoring
such as ease of learning judgments, judgments of learning, judgments of confidences take
place (Nelson, 1996). Meta-level is important since a learner can use learning outcomes or

processes in an environment outside from learning acquired.

The Components of Metacognition

To make the definitions more meaningful, the components of metacognition should be
explained. In Flavell’s (1979) model of metacognition and cognitive monitoring, he explained

four components for the monitoring process in cognitive actions; metacognitive knowledge,



metacognitive experiences, goals (or tasks) and actions (or strategies). Moreover, Zimmerman
and Moylan (2009) stated metacognition as knowledge, awareness and regulation of one’s
thinking. It is a very common distinction that metacognition can also be mentioned with
respect to knowledge of cognition and regulation of cognition which are supplementary to
each other (Ku & Ho, 2010; Shraw, 1998). The components of metacognition can be
categorized in three parts with respect to literature (Efklides, 2008). In the following parts,
three important facets of metacognition as metacognitive knowledge (MK), metacognitive
experiences (ME) and metacognitive skills (MS) are given in order to understand

metacognitive notions.

Metacognitive Knowledge

Flavell (1979) defined metacognitive knowledge as a class for monitoring of cognitive
processes with the interactions between three other classes as ME, goals and actions. It
consists of knowledge about self, task and strategy (Flavell, 1979). Ku and Ho (2010)
explained it as “knowing one’s cognitive processes, such as knowledge about oneself as a
thinker, characteristics of existing task and about which strategies are required to carry out for
effective performance” (p. 252). Metacognitive knowledge about person includes “nature of
oneself and other people as cognitive processors” (Flavell, 1979, p. 907). In addition, Efklides
(2008) also mentioned metacognitive knowledge about goals in order to explain its necessity
when one is faced with specific tasks or situations in which one should know what kind of

goals can be set and attained.

There are also different types of metacognitive knowledge in addition to Flavell (1979)’s

categorization of metacognitive knowledge. Shraw (1998) explained them as “declarative
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knowledge refers to knowing about things; procedural knowledge refers to knowing how to
do things. Conditional knowledge refers to knowing the why and when aspects of cognition”
(p. 114). With the interactions of declarative, procedural and conditional knowledge of
metacognition from different sources, metacognitive knowledge is not constant, it is changing

with respect to metacognitive processes (Efklides, 2008).

Metacognitive Skills

Efklides (2008) described metacognitive skills as “constituting the control function of
metacognition, that is, what person deliberately does to control cognition” (p.79). Therefore it
is about control of actions and strategy use in which learners know the strategies and how to
use them; then apply the strategies when it is necessary (Efklides, 2008; Veenman et al.,
2004). It is similar to regulation of cognition since it also includes control of students’
learning with a set of activities (Shraw, 1998). The skills or activities can be listed as
orientation strategies, planning strategies, strategies for regulating cognitive processing,
strategies for checking a planned action, strategies for evaluation of an outcome of a task,
strategies for recapitulation and self-regulation (Efklides, 2008). It is related with
metacognitive knowledge since without metacognitive strategy knowledge, “one cannot check
one’s outcome of a calculation without comparing the outcome with an estimation of it, or
recalculating the outcome in another way” (Veenman et al., 2006, p.5). In another perspective,
metacognitive knowledge could be neither constructed without domain-specific knowledge
(Veenman et al., 2006) nor used effectively without metacognitive skills (Veenman et al.,

2004).



Metacoqgnitive Experiences

Metacognitive experiences are described as “any conscious cognitive or affective experiences
that accompany and pertain to any intellectual enterprise” (Flavell, 1979, p.709). It consists of
metacognitive feelings, metacognitive judgments or estimates and task-specific knowledge
within cognitive process (Desoete & Veenman, 2006; Efklides, 2008). Feeling of knowing,
familiarity, difficulty confidence and satisfactions are some examples for metacognitive
feelings. Metacognitive judgments or estimates can be exemplified with judgment of learning,
estimate of time, estimate of correctness of a problem (Efklides, 2001, 2008). Task-specific
knowledge is related to metacognitive knowledge used while dealing with a task (Efklides,
2008). Therefore, metacognitive knowledge is explained as a product of metacognitive
experiences (Efklides, 2008; Flavell, 1979). It is related also with metacognitive strategies or
goals in a way that “they can lead you to establish new goals and revise or abandon old ones”
(Flavell, 1979, p. 908). Therefore, it has an effect on the activation of metacognitive skills
which control behaviors of learner (Efklides, 2008). Lastly, it helps learners to monitor or
control their learning process and motivates them for further learning experiences (Desoete &

VVeenman, 2006).

When three facets of metacognition are considered, it is inevitable to describe them in
a non-relational way. Without successful use of metacognitive skills, there could not be new
and useful metacognitive knowledge (Veenman et al., 2006). However, without metacognitive
experiences, activation of metacognitive skills and having new metacognitive knowledge
become harder. Metacognitive experiences can be conceptualized as a buffer between
metacognitive knowledge and metacognitive skills. Interaction between metacognitive
knowledge and skills can take place successfully with the help of this buffer. This buffer helps
learner to go back and forth between offline metacognition which can be given as

9



metacognitive knowledge and online metacognition that is about executing metacognitive

processes using metacognitive skills.

Metacognition and Self-Regulation

Self-regulation can be given as an interaction between person, environment and behavior
(Dinsmore, Alexander, & Loughlin, 2008). This interaction is explained as “the reciprocal
determinism of the environment on the person, mediated through behavior” (Dinsmore,
Alexander, & Loughlin, 2008, p. 393). It is defined as “self-generated thoughts, feelings, and
actions that are planned and cyclically adapted to the attainment of personal goals”
(Zimmerman, 2000, p.14). It provides learners with evaluating and adjusting their progress of
learning through feedbacks from their previous learning experiences (Cleary & Chen, 2009).
It is explained as a cyclic feedback process including forethought process, performance
control and self-reflection process which are the components of self-regulation model of
Zimmerman (2000). The phases influence each other; forethought results in action
(performance control process) which affects the process of self-reflection (Perels, Giirtler, &

Schmitz, 2005).

Forethought process includes goal setting and strategic planning as well as
motivational beliefs such as goal orientation, self-efficacy, intrinsic and extrinsic motivation
(Perels et al., 2005). It is important to activate goal setting, planning and motivational beliefs
while starting a task since these strategies help people to pass to next process which is called
performance control process. In performance control processes, there are two components as
self-control which provides learners to attain attention control, self-instruction, task strategies,

and self-observation which is about monitoring one’s own learning (Cleary & Zimmerman,
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2004). Perels, Giirtler and Schmitz (2005) also stated that this phase is about acquiring and
applying learning strategies strategically. This stage is important because for the next step it
helps learners to evaluate their progress through monitoring how the strategies are used
effectively by the learners; therefore in the process of self-reflection, there are self-judgment
and self-reaction processes. Self-judgment includes self-evaluation and causal attributions
which provide learners to judge their progress in terms of a goal or a result (Cleary &

Zimmerman, 2004).

Zimmerman (1990) explained self-regulated learners with respect to metacognitive
aspects in the cyclic process above as “learners plan, set goals, organize, self-monitor and
self-evaluate at various points during the process of acquisition” (p.5).Therefore,
metacognition can be given as an important part of self-regulation (Dinsmore, Alexander, &
Loughlin, 2008; Veenman et al, 2006; Zimmerman, 2000). Although there has been a
discussion in the literature about whether self-regulation or metacognition subordinate to the
other (Veenman et al., 2006), metacognition has not been only emphasized cognitively as in
Flavell’s conceptualization, self-regulatory aspects of metacognitive mechanism can also be
mentioned (Dinsmore et al., 2008). Efklides (2009) stated that regulation of cognition is
performed not only through cognitive regulatory loop, but also affective regulatory system.
Furthermore, in metacognition studies the relationship between will, behavior and

metacognition has also been investigated (e.g. Mayer, 1998).

As it can be seen above, metacognition can be defined or explained in different
perspectives. Therefore, the conceptualization of metacognition can be perceived as
problematic (Hacker, 1998; Veenman et al., 2006). However, in literature, the definition of
metacognition is generally given with the notions as “knowledge of one’s knowledge,
processes, and cognitive affective states and the ability to consciously and deliberately

monitor and regulate one’s knowledge, processes and cognitive and affective” (Hacker, 1998,
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p.11). In addition, self-regulation or monitoring and control skills are given terms that should

be used when metacognition is defined (Schoenfeld, 1992).

Metacognition within Broader Learning Theories

Where metacognition stands in current learning theories is a discussion topic for researchers
(Azevedo, 2009). Fox and Ricoscente (2008) stated metacognition within the theoretical
framework as “with regard ... to knowledge of others and objects (for Piaget), or to the use of
language (for Vygotsky)” (p.375). In this section, metacognition is examined through Piaget’s

Cognitive Theory and Vygotsky’s Social Development Theory.

Within Piaget’s Cognitive Theory, learning occurs through developmental stages. In
these processes, it is necessary to have “awareness of, interaction with and attempts to control
both objects and others in the environment” (Fox & Ricoscente, 2008, p. 378). In Piaget’s
theory, metacognition involves a conscious awareness about knowledge of one’s own thought
processes; “metacognitive thought is conscious, intentional, intelligent, logically or
empirically falsifiable, and verbally communicable” (Fox & Ricoscente, 2008, p. 378). As
Fox and Ricoscente (2008) stated , it starts to develop when a child moves into formal
operation in which the child is ready to act as an adult; “organizing and systematizing her
thinking about thinking, perceiving and choosing among multiple possible courses of action”

(p. 381).

In the work of Vygotsky’s Social Development Theory, learning occurs through social
interaction by language. Through social interactions with environment, learner develops
reflective awareness and deliberate control (Fox & Riscoscente, 2008). Metacognition is also

placed in social interaction through language with consciousness (Fox & Ricoscente, 2008).
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According to Vygotsky, when reflective abstraction is formed, when one reaches adolescence,
metacognition could be mentioned (Fox & Ricoscente, 2008). However, development of
metacognition may start with egocentric speech which is talking aloud by oneself in the
presence of other people as an attempt for social interaction since it is about regulating of
one’s own cognition; planning of solution of a problem (Braten, 1991). Therefore, using such
opportunities (e.g. egocentric speech) and adjusting learning environment in a way that
repeated practice in a collaborative environment contributes to development of metacognition

(Fox & Ricoscente, 2008).

Both Vygotsky’s Social Development Theory and Piaget’s Cognitive Theory explain
how effective learning occurs through metacognition with different foci. Although both
theories claim that metacognition can be used in formal operation stage or adolescence, like
Vygotsky emphasized, there are certain studies indicating that children at 4-5 years old use
metacognitive skills and experience metacognitive activities through social interactions

(Whitebread et al., 2009).

Metacognitive Development

Metacognition is a construct/ subject discussed in the areas of psychology, cognitive science
and education. After it has been introduced, researchers have been interested in how
metacognition develops in human beings and how it could be developed in the educational
settings. As Schraw (1998) stated it is important to develop metacognition since it makes
people more successful by enabling their cognitive skills used more effectively. In addition, it

is stated as significant in terms of its positive relation with critical thinking skills (Ku & Ho,
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2010). For better problem solving skills, metacognitive components’ contributions could not

be ignored (Desoete, Roeyers, & Buysse, 2001).

When it comes to how metacognition can be developed, the onset of its development
should be considered. In early studies of metacognition, it was emphasized that
metacognitive skills such as monitoring and evaluation start to appear at the age of 8 to 10
(Veenman & Spaans, 2005; Veenman et al., 2004, as cited in Veenman et al., 2006).
However, Whitebread and his colleagues (2009) stated that metacognitive development can
start at the age of 4-5 years when appropriate task is given to them and appropriate
methodology is applied to search for metacognitive skills in children. From the literature, it is
understood that metacognitive development is started from early ages. However, it is also
stated that metacognitive skillfulness increases with age because of “an acquired repertoire of
general skills for managing problem-solving and learning situations” (Veenman et al., 2004,
p.105). In order to form such a repertoire from early ages to adulthood, the role of educational

settings; especially teacher’s roles are important (De Jager, Jansen, & Reezigt, 2005).

Metacognitive development is related with the age of children and practice done in
that area (Larkin, 2010). The practice can be provided by effective teachers who “display both
empathy and expertise” (Paris & Winograd, 1990, p.10). Shraw, Crippen and Hartley (2006)
stated that because of the epistemological beliefs of these teachers which “are related to one’s
ability to argue persuasively and to use metacognitive skills and knowledge to self-regulate
one’s learning” (p.126), the curricular and pedagogical implications are adapted in terms of
metacognitive development. In addition, the teachers’ effective implications such as
sensitivity to students’ learning process, creating a community in which teachers and students
share their ideas and feelings in a respectful environment promote metacognitive development

(Paris & Winograd, 1990).
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Hartman (2002) described teaching dimensions of metacognition in two parts as
teaching with metacognition and teaching for metacognition (meta-teaching). Teaching with
metacognition is described as teachers’ own metacognitive reflections on their teaching
process (Hartman, 2001). Teaching for metacognition focuses on teachers’ thoughts about
how to develop students’ metacognition (Hartman, 2002). Teaching for metacognition is also
called as meta-teaching in which it makes children to improve their self-appraisal and self-
management skills by exploring their thinking process (Fisher, 1998). It is important for a
teacher to use both teaching dimensions of metacognition since the combination of both
dimensions of metacognition gives teachers an opportunity to increase metacognition in
classroom effectively (Fisher, 1998; Hartman, 2001). The combination provides the teacher to

accomplish their role in development of metacognition of students efficiently.

There are some possible suggestions offered to the teachers to improve their students’
metacognition (Fisher, 1998; Goos, Galbraith & Renshaw, 2002; De Jager, Jansen, & Reezigt,
2005; Larkin, 2010; Kontos & Nicholas, 2001; Paris & Winograd, 1990; Shraw, 1998; Shraw,
Crippen, & Hartley, 2006; Veenman et al., 2006). For example, Shraw, Crippen and Hartley
(2006) stated six ways to promote metacognition in science education. These are inquiry
based learning, the role of collaborative support, strategy instruction to improve problem
solving and critical thinking, strategies for helping students to construct mental models and to
experience conceptual change, the use of technology and the impact of students’ and teachers
beliefs. Furthermore, Paris and Winograd (1990) stated four approaches for promotion of
metacognition as metacognitive explanation and modeling, scaffolding instruction, cognitive
coaching and cooperative learning. Hartman and Sternberg (1993) stated four ways to
increase metacognition in the classroom settings as “promoting general awareness of
importance of metacognition, improving knowledge of metacognition, improving regulation

of cognition and fostering environments that promote metacognitive awareness” (as cited in
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Hartman, 2002, p. 8; Shraw, 1998). Lombaerts, Engels and Athanasou (2007) created
guidelines for teachers to design supportive learning environment for students who are less
self-regulated learners in order to make students more self-regulated. These guidelines are

stated as:

structure favorable learning environments avoiding internal and environmental
distractions; keeping their attention and their effort on the task being performed;
organizing instruction and activities in a way they favor the use of cognitive and
metacognitive strategies; providing the pupil with opportunities for self-monitoring;
supplying pupils with continuous evaluating information and occasions to self-
evaluate stressing the level of goal achievement; and offering corrective feedback that
helps them see where they have erred and how to correct problems (Lombaerts,
Engels, & Athanasou, 2007, p.31)

The possible ways for promotion of metacognition can be categorized precisely as
explicit instructional methods (e.g. strategy instruction, metacognitive explanation,
metacognitive questioning), implicit instructional methods (modeling, scaffolding, feedback,
supportive communication and assistance), providing positive student-student interaction (e.g.
tutoring, ZPD, cognitive apprenticeship, collaboration), providing think aloud process, use of

technology.

Metacognitive instruction is necessary in order to be successful in cognitive tasks
(Ozsoy & Ataman, 2009). Reeve and Brown (1985) stated the importance of metacognitive
training with problem-solving as the increase in intellectual performance of children. In
metacognitive instruction, the approaches mentioned above should be used effectively since
all of them have different positive contribution for students’ metacognition. First of all, as an
implicit instructional method, scaffolding provides learner to attain a goal with support and
guidance of the teacher (Paris & Winograd, 1990). In addition, cognitive apprenticeship
should be provided for the student since it helps teacher to have conversations with learner to

give encouragement, metacognitive explanations and to be a model for metacognitive learning
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(Paris & Winograd, 1990). Furthermore, collaboration between members of the class is an
important approach for the teachers’ way of promotion of metacognition (Larkin, 2010). It
makes learner to be aware of their learning process (Goos, Galbraith, & Renshaw, 2002;
Larkin, 2010). With this supportive relationship between students, they can obtain “the
language of discussion and negotiation” (Larkin, 2010, p. 142). Shraw, Crippen and Hartley
(2006) stated that collaboration provides “explicit discussion of scientific concepts and
reflection that promotes metacognition and self-regulation” (p.120). Another approach is to
use technology in classroom for the development of metacognition. Shraw, Crippen and
Hartley (2006) stated that self-regulation can be promoted through technology that provides
collaboration, feedback, scaffold and knowledge for learners. Therefore, most approaches
given above can be easily done for the development of metacognition with the help of

technology.

In the literature, there are certain studies that use metacognitive instruction to see
whether it improves metacognition of students or not (Jacobse & Harskamp, 2009; Kramarski,
Mevarech, & Arami, 2002; Mevarech,1999; Mevarech & Kramarski, 1997). A well-known
metacognitive instruction is IMPROVE. IMPROVE is a comprehensive metacognitive
instructional method. It includes metacognitive questioning, cooperative settings and
feedback-corrective-enrichment. In metacognitive questioning, there are comprehension
questions, connection questions and strategic questions. In cooperative settings; students act
as a team with one high, one low and two middle achieving students. In these settings,
students talk about the problem and explaining to the other, having consensus on it, accepting
different perspectives and discussing best options are aimed. In feedback-corrective-
enrichment part, at the end of each lesson, students take formative tests. Students who are at
the level of mastery take enrichment tests, the others take corrective activities. In this

enrichment-corrective part of the lesson, the teacher provides feedback to the group.
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Therefore, IMPROVE includes both explicit and implicit instructional methods. In addition, it
gives opportunities for teachers to create positive student-student relationship for effective

metacognitive development.

All in all, the role of teachers is very important for developing metacognition and self-
regulation. As Lombaerts, Engels and Athanasou (2007) emphasized, teachers must arrange
learning environments where learners are encouraged to learn metacognitively. In addition,
teachers must make students to believe in their capabilities so that they introduce and promote
metacognition and self-regulation in their classrooms (Lombaerts, Engels, & Athanasou,

2007).

Metacognition and Mathematics

Doing mathematics has recently been explained as constructing new mathematical knowledge
through problem solving (Van De Walle, Karp, & Bay-Williams, 2010). Especially word
problems give opportunities for learners to see how mathematics can be used in life and in
what ways they construct and apply mathematical knowledge in different contexts (Jacobse &
Harsmkamp, 2009). However, mathematical problem solving is not easy without applying
certain strategies (Montegue, 2008). The learners should be actively engaged in the process of

problem solving through regulating their learning (Fuchs et al., 2003).

Metacognition has an important place on successful mathematical performance
(Lucangeli & Cornoldi, 1997). As Desoete and Veenman (2006) stated metacognition takes
place in early stages of problem solving process with accurate representations of the problem
and the planning what is done to solve the problem. After solving problem, the learner

evaluates and checks their calculations (Desoete, Royers, & Buysse, 2001; Desoete &
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Veenman, 2006). Therefore, it can be stated that it is necessary to use cognitive sources
effectively with knowing what to do and how to do and controlling the process for better

mathematical competence (Lucangeli & Cornoldi, 1997).

The categories of Flavell’s (1979) metacognitive knowledge, relating to person, task
and strategy should be adapted with respect to necessities of mathematics learning (Garafolo
& Lester, 1985). The reason is that meta-skill as metacognitive knowledge in problem solving
provides learner to start the action with the knowledge of when to use, how to use and how to
monitor their progress (Mayer, 1998). For example, in person component, one should be
aware of her general and specific mathematical capabilities or limitations (Garafolo & Lester,
1985). When a category-task, person or strategy in metacognitive knowledge is not
completely acquired, the result in problem solving can be unsuccessful because of poor
metacognitive activities (Reeve & Brown, 1985). Therefore, good mathematical competence

is the subject for metacognition (Desoete et al., 2001).

Factors Affecting Teachers’ Practice of Self-regulation and Metacognition

The importance of metacognitive development through teachers’ implications for promotion
of metacognition is stated by many researchers above (Dignath-van Ewijk & van der Werf,
2012; Lombaerts et al, 2009; Lombaerts, Engels, & van Braak, 2008; Lombaerts, Engels, &
Vanderfaellie, 2007). However, as Lombaerts, De Backer, Engels, van Braak and Athanasou
(2009) stated examination of what teacher thinks about the practicability of self-regulation in
education is limited. Lombaerts and his colleagues (2009) stated that teachers’ ideas about the
place of self-regulation in practice should be examined since it gives important ideas about

why teachers use or not use self-regulation or metacognition in their classrooms. There are

19



certain factors taken into account when the factors affecting teachers’ design of learning
environment with respect to self-regulated learning (SRL); teacher characteristics as teacher
beliefs, school context characteristics and pupil characteristics (Dignath-van Ewijk & van der
Werf, 2012; Lombaerts et al, 2009; Lombaerts, Engels, & van Braak, 2008; Lombaerts,

Engels, & Vanderfaellie, 2007).

A factor affecting promotion of self-regulation in classrooms is stated as teacher
characteristics; especially teachers’ belief systems (Lombaerts et al., 2008). However, before
mentioning teachers’ beliefs, it is important to discuss how belief is defined in the field of
education. Lombaerts and his colleagues (2009) defined “beliefs are part of a group of
constructs describing the structure and content of person’s thinking and providing an
understanding of his/her action” (p.80). The beliefs affect how teachers behave in their
teaching practices since the beliefs affect their perceptions and judgments (Lombaerts et al.,
2008; Peeters, Lombaerts, De Backer, Kindekens, & Jacquet, 2013). Teachers’ beliefs are
stated as significant in literature because teachers’ beliefs determine which improvements or
development should be applied in classrooms (Hart, 2002; Minor et al., 2002 as cited in
Lombaerts et al., 2008). In addition, teachers’ previous teaching related experiences and
educational experiences including how they conceptualize learning and teaching and theories
of learning can be stated as certain teacher characteristics which affect promotion of self-

regulation in their teaching practices (Lombaerts et al., 2008).

As school context characteristics, Lombaerts and his colleagues (2008) defined school
as an organization that may influence teachers’ promotion of SRL. Presence of sufficient
teaching materials such as textbooks and educational technology, effective timetable, stable
curriculum or suitable number of students for effective teaching are certain physical factors

related to school context in order to improve SRL environment in classrooms (Lombaerts et
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al., 2008). In addition, psychological factors affecting SRL promotion are stated as

collaboration between teachers and parental expectations.

Pupil characteristics are also given as an important factor affecting SRL promotion. As
Lombaerts, Engels and van Braak (2008) stated the practices of teacher on SRL promotion are
affected by students’ motivation, social issues and to what extent the students use their

cognitive, metacognitive processes and self-regulation effectively.

There are certain studies conducted in order to see the impacts of teacher
characteristics, school context and pupil characteristics determinants on promotion of self-
regulation. For quantitative examinations, Self-regulated Learning Teacher Belief Scale was
developed and validated to measure how teacher beliefs affect introduction of self-regulation
in classrooms (Lombaerts et al., 2009). The items were grouped into four as; learning context
levels as pupil level, teacher level and school context level and general level. Furthermore,
Self-Regulated Learning Inventory for Teachers (SRLIT) was developed and validated so as
to describe teachers’ claims on their practices on promotion of SRL in their classrooms. The
items were grouped into SRL phases as SRL forethought, SRL performance control and SRL
self-reflection. Also, Lombaerts and Engels developed and validated Self-Regulated Learning
Contextual Influence Scale (SRLCI) in order to examine school and school environment
characteristics as well as classroom characteristics (As cited in Lombaerts, Engels, & van
Braak, 2008). Furthermore, qualitative methodology was also used while examining teachers’
promotion of self-regulation (Dignath-van Ewijk & van der Werf, 2012; Lau , 2012

;Vandevelde, Vandenbussche, & Van Keer, 2012)

Lombaerts, Engels and van Braak (2008) conducted a study to understand the effects
of personal and contextual factors on SRL introduction. Therefore, the relationships between

teacher characteristics, contextual factors, and the recognition of SRL were examined. The
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participants of this study were 172 primary school teachers. As instruments, Self-Regulated
Learning Inventory for Teachers (SRLIT), Self-regulated Learning Teacher Belief Scale
(SRLTB) and Self-Regulated Learning Contextual Influence Scale (SRLCI) were used. The
results showed that teachers’ promotion or introduction of self-regulation depends on “ (a)
teacher satisfaction with personal SRL insights and teacher staff, (b) teachers’ beliefs about
the introduction of SRL on an elementary education level, and (c¢) teachers’ personal
experiences with independent learning in their classroom practice” (p.169). Teachers’
characteristics were found to be more important than contextual characteristics in SRL

promotion.

Dignath-van Ewijk and van der Werf (2012) examined the relationship between
teacher knowledge, teacher beliefs based on strategy instruction and constructivist approach
and teacher behavior on SRL introduction. 300 primary school teachers participated in the
study. The results revealed that the relationship between teachers’ beliefs on SRL and on
constructivist learning was found to be positive. The teachers’ beliefs were found to influence
teacher behavior. Furthermore, when teachers mentioned their knowledge about SRL, most of

them used constructivist learning in their explanations than strategy instruction.

A qualitative study about factors affecting SRL promotion was also conducted
(Vandevelde, Vandenbussche, & Van Keer, 2012). In the study, it was aimed to find out
encouraging and hampering factors for SRL promotion of primary school teachers. The
results indicated that collaboration with other teachers and administration; beliefs of teachers
and students’ willingness for contribution to their learning were encouraging teachers to
stimulate SRL. In addition, the teachers reported the negative effects of perceived pressure of
time and work, diversity, students’ characteristics such as age, classroom characteristics such
as group size, time schedule, a lack of space, lack of textbooks and media and no immediate

results of SRL promotion.
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Lau (2012) conducted a study about teachers’ perception and implementation of SRL
and factors affecting their perception and implementation of SRL. The teachers received four
training workshop consisting of teaching SRL concept, its characteristics and characteristics
of a SRL environment. Then the teachers were asked to select one or two modules. Then
throughout the implementation of these modules which takes 18 to 36 lessons, the researcher
and teachers had meetings in which they shared and discussed their experiences. In this
process, the teachers were interviewed and their teaching practices were observed. However,
quantitative data were collected before and after the treatment. It was found that the
percentage of teachers perceiving SRL-based instruction as a necessary condition for
students’ academic development increased. Furthermore, teachers’ experience, students’
ability and motivation, time-constraints and school support were found to be important factors

affecting teachers’ perceptions of SRL instruction.

A study on teacher and school determinants which affect SRL introduction was also
conducted (Peeters et al., 2013). The aim of this study was to find out the teacher
characteristics and school context components which affect promotion of SRL. In this study,
SRL promotion was taken into consideration as an educational innovation. The results of this
study indicated that school-level factors affecting promotion of SRL has relatively small
effect on SRL teaching practices of elementary school teachers. Another finding showed that
differences in teachers’ SRL promotion can be explained as a result of teachers’ individual

differences.

Considering the studies conducted on teachers’ promotion of self-regulation, it can be
seen that certain factors consisting of teacher characteristics, school context and pupil
characteristics affect teachers’ beliefs on SRL introduction. In addition to factors affecting

SRL promotion, Ader (2009) developed a framework on factors affecting promotion of
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metacognition in mathematics education. In the following section, the framework and its

components as factors affecting teachers’ promotion of metacognition are described in detail.

The Framework for Analysing Mathematics Teaching for the Advancement of Metacognition

(FAMTAM)

Ader (2009) developed a framework for analyzing mathematics teaching for the improvement
of metacognition of students. The framework was constructed through an ethnographic study
in which three secondary mathematics teachers’ teaching practices were analyzed. The reason
for developing such a framework came from “the lack of emphasis on teacher’s role and
teaching practices within the efforts to incorporate metacognition into mathematics

classrooms” (Ader, 2013, p.7).

Related factors affecting teaching implications of mathematics teachers were
discovered based on his qualitative work on mathematics teachers’ promotion of students’
metacognition. These factors were described as teachers’ conceptualization of metacognition,
teachers’ perceptions of students’ features and needs, distribution of mathematical authority in
the classroom and external pressures perceived by teachers. Therefore, FAMTAM was
believed to be a good source for “exploring the teachers’ approaches to promotion of

students’ metacognition” (Ader, 2009, p.282).
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Teachers’ Conceptualization of Metacognition

Ader (2013) stated that conceptualization of complex and multifaceted phenomenon is
important to investigate since the complex phenomena can be interpreted in a different
perspective because of their structure. Each conceptualization may result in different teaching
practices with regard to the phenomenon. For example, Self-Regulated Learning Inventory for
Teachers (SRLIT) was a scale about teachers’ realisations of SRL (Lombaerts, Engels,&
Athanasou,2007) .Therefore, Zimmeman’s cyclical model of self-regulation including the
processes of forethought, performance control and self-reflection , multidimensional nature of
SRL concept and characteristics of self-regulated learners were taken into consideration in the

development of the scale.

In the framework developed by Ader (2009), teachers’ conceptualization of
metacognition was taken as a factor affecting promotion of metacognition in mathematics
classrooms. It is indicated that conceptualization of metacognition influenced teachers’
teaching experiences as well as practical implications affect conceptualization of
metacognition. Interviews with teachers showed that teachers’ conceptualization of
metacognition was partly about metacognitive skills such as evaluation, planning and

monitoring (Ader, 2013).
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Teachers’ Perceptions of Students’ Features and Needs

Jaworski(1992) developed a grounded theory called “teaching triad”. In this teaching triad,
there were three components; sensitivity to students, management of learning and
mathematical challenge. Sensitivity to students is defined as “the developing both of
knowledge of students, their individual characteristics and needs, and of an approach to
working with students, consistent with these needs” (Jaworski, 1992, p.8). Potari and
Jaworski (2002) conducted a study based on this teaching triad framework. The category of
sensitivity to students was given as how teachers introduced a task, how they responded to
students, what they presented with respect to students’ features and needs and how they

encouraged students to contribute.

Teachers’ perceptions of students’ features and needs was a component of FAMTAM
since Ader (2009) observed that teachers’ perceptions of students’ needs and feature gave
encouragement for students to use metacognition in their learning processes. Therefore, as
Jaworski (1992) stated the teacher should act with respect to the features and the needs of the

students for effective mathematics teaching.

Distribution of Mathematical Authority

The distribution of mathematical authority is another factor which affects teachers’ promotion
of metacognition in mathematics classrooms. Before defining what mathematical authority is,
authority concept and authority in education should be examined. Authority word originated

from “old French autorite, from Latin auctoritas, from auctor 'originator, promoter” (Oxford
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Dictionaries, n.d.). In Oxford Dictionaries, there are three definitions; each includes power
such that power to influence others, power to give orders and having administrative power.
Amit and Fried (2005) described educational authority including Weberian authority, expert
authority and shared authority.

Within authority in education, expert authority and shared authority were examined in
mathematics education (Amit & Fried, 2005). Expert authority resides in where teacher
provides information, guidance and instruction. Teacher has the administrative power in
expert authority. Shared authority is the one with cooperative learning and non-localized
authority. Shared authority is where community of practitioners of mathematics exists.
Community of practitioners of mathematics consists of the ones who implement mathematical
authority and are “obedient to discipline of mathematics” (Amit & Fried, 2005, p.150). From
these explanations mathematics or discipline of mathematics can be taken as authority where
members of mathematical communities are working on mathematics (Ader, 2013; Schoenfeld,
1992). Boaler (2002) identified the members of a community of a classroom which lacks of
mathematical authority (i.e. mathematical problem solving) as not contributors in each other’s
mathematical learning, not doing mathematics, but as only receivers of mathematical

knowledge.

Ader (2009) conceptualized metacognition as a way of practicing mathematical
authority because metacognitive and problem solving processes are intertwined. In his study,
the distribution of mathematical authority was explained as the way teachers encourage
learners to use mathematics; they should not take the role of authority, they make students to

use mathematical authority to evaluate their mathematical works (Ader, 2013).
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External Pressures Perceived by Teachers

External pressures perceived by teachers were given as another factor affecting promotion of
metacognition in math classroom (Ader, 2009). External pressures were stemmed not from
classroom practices, but the teachers felt pressure on their teaching practices because of
policies of educational system and demand or expectations of educational institutions, such as
such as curriculum content, national exam, time constraint and so on (Ader, 2013). Similarly,
Lombaerts and his colleagues (2008) stated that school as an organization including physical
conditions such as timetable, group size, textbooks, teaching materials and collaboration with
administration and with teachers and parental expectations are some of the factors affecting

teachers’ creation a learning environment where SRL is promoted or stimulated.
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CHAPTER 3

STATEMENT OF THE PROBLEM

The Purpose of the Study

The aim of this study is to describe mathematics teachers’ profiles on factors affecting
promotion of metacognition through developing profiling tools. In the light of this aim, four
scales were developed and validated based on the Framework for Analysing Mathematics
Teaching for the Advancement of Metacognition (FAMTAM). With these scales, it is aimed
not to measure actual performance of mathematics teachers on promotion of metacognition. It
is aimed to explore mathematics teachers’ approaches to promotion of students’
metacognition with the four factors through descriptive, correlational and causal comparative
research designs. Parallel to the aim of FAMTAM, it is aimed to “develop awareness of the
perceptions, tensions and constraints (of mathematics teachers) on promotion of

metacognition” (Ader, 2009, p.319).

The components of the framework namely, teachers’ conceptualization of
metacognition, teachers’ perceptions of students’ features and needs, distribution of
mathematical authority in the classroom and external pressures perceived by teachers were
determined as main factors affecting mathematics teachers’ promotion of metacognition by
Ader (2009). This study is significant in a way the developed scales describe a teacher profile
with regard to the factors affecting metacognitive implications or promotion in their

classrooms. As a result of the study, such profile identification may help researchers and
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policymakers to see whole picture / current situation of what affects teachers’ promotion of
metacognition. Therefore, they may decide what to do next and how. When the profile of
teachers based on pre-determined reasons or factors are determined, teachers’ metacognitive
practices on mathematics teaching can be improved through eliminating negative conditions

and supporting positive ones.

In the Turkish context, metacognition itself in education has been defined and
investigated through many research studies. However, the study on promotion of
metacognition and on supporting or hindering factors affecting promotion of metacognition
was very limited. In the European context, there are certain studies that aim to explain SRL
promotion with similar factors (Lombaerts et al., 2009). However, again this study differs
with SRL promotion studies (Lombaerts et al., 2008; 2009) with respect to school settings,

subject matter and pedagogic content knowledge.

Variables and Operational Definitions

Conceptualization of metacognition, perceptions of students’ features and needs, distribution
of mathematical authority, perceived external pressure, gender, age, years of experiences,

educational level, teaching level and school type were the variables investigated in this study.

1. Conceptualization of metacognition variable was defined as the score on the Teachers’
Conceptualization of Metacognition Scale.

2. Perceptions of students’ features and needs variable was defined as the score on the
Teachers’ Perceptions of Students’ Features and Needs Scale.

3. Distribution of mathematical authority variable was defined as the score on the

Distribution of Mathematical Authority Scale.
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1-

2-

4. Perceived external pressure variable was defined as the score on the External Pressure

Perceived by Teachers Scale.

Research Questions

What is the teachers' profile on the factors affecting mathematics teachers' promotion of
metacognition? (a)How do they conceptualize metacognition within their teaching
practices?; (b) How do they perceive students’ features and needs; (c) How do they
distribute mathematical authority within their classrooms? ; (d) What is the level of

external pressure perceived by mathematics teachers?

Are there significant correlations between variables of conceptualization of
metacognition, perceptions of students’ features and needs, distribution of mathematical
authority and perceived external pressure affecting mathematics’ promotion of

metacognition?

Is there a difference according to gender invariables of conceptualization of
metacognition, perceptions of students’ features and needs, distribution of mathematical
authority and perceived external pressure affecting mathematics teachers’ promotion of

metacognition?

Is there a difference according to age in variables of conceptualization of metacognition,
perceptions of students’ features and needs, distribution of mathematical authority and

perceived external pressure affecting mathematics teachers’ promotion of metacognition?

Is there a difference according to education level in variables of conceptualization of

metacognition, perceptions of students’ features and needs, distribution of mathematical
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authority and perceived external pressure affecting mathematics teachers’ promotion of

metacognition?

Is there a difference according to years of experience in variables of conceptualization of
metacognition, perceptions of students’ features and needs, distribution of mathematical
authority and perceived external pressure affecting mathematics teachers’ promotion of

metacognition?

Is there a difference according to teaching levels in variables of conceptualization of
metacognition, perceptions of students’ features and needs, distribution of mathematical
authority and perceived external pressure affecting mathematics teachers’ promotion of

metacognition?

Is there a difference according to school types in variables of conceptualization of
metacognition, perceptions of students’ features and needs, distribution of mathematical
authority and perceived external pressure affecting mathematics teachers’ promotion of

metacognition?
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CHAPTER 4

METHOD

Sample

For the description of profiles of mathematics teachers on the factors affecting promotion of
metacognition, the main study was conducted with 314 middle and secondary school
mathematics teachers from mainly Istanbul and Eskisehir. There were 175 female and 139
male participants. Of these, 34 participants were from private schools and 280 participants
were from public schools. Of these, 161 participants were middle and 153 participants were
secondary school teachers. Moreover, 116 of 163 middle and 43 of 153 secondary school
mathematics teachers were graduated from faculties of education. 4 middle school
mathematics teachers did not state the faculty they graduated. Remaining was graduated from

faculties of science.

The sample of main study was chosen conveniently. After necessary permissions were
received from Istanbul and Eskisehir District National Education Directorates, web-version of
the instruments were sent over 1000 middle and secondary school mathematics teachers
through e-mail for three times. Only 199 middle and secondary school mathematics teachers
filled out web-version of the instruments. Then mathematics teachers who did not prefer to fill

out web-version of the instruments were asked to fill out paper-version of the instruments by
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visiting them in their work places in Istanbul and Eskisehir. Demographic information of the

main sample is given in Table 1.
Table 1

Demographic Information Table Including Participants in Main Study

Main Study
N (%)
Gender Male 175 (55.7)
Female 139 (44.3)
20-29 103 (32.8)
Age 30-39 110 (35.0)
40-49 62 (19.7)
50 and above 39 (12.4)
Years of Experience  1-5 87 (27.7)
6-10 55 (17.5)
11-15 78 (24.8)
16 and above 93 (29.6)
Education Level Undergraduate 239 (76.1)
Graduate 75 (23.9)
Teaching Level Middle 161 (51.3)
Secondary 153 (48.7)
School Public School 280 (89.2)
Type Private School 34 (10.8)
Total 314 (100)

Instruments

Within the process of development of four profiling tools, two pilot studies were conducted.

Middle and secondary school mathematics teachers from public and private institutions were
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participated in two pilot studies. The first sample was used in order to develop the four
scales. The second sample was used for assessing psychometric qualities of the instruments

that were revised after the pilot study.

In the first pilot study, there were 120 middle and secondary school mathematics
teachers from mainly Istanbul and Eskisehir. There were 81 female and 39 male teachers. Of
these teachers, 115 were public school teachers and 5 were private school teachers. In
addition, 72 of 120 mathematics teachers were teaching at a middle level and 48 of 120

mathematics teachers were teaching at a secondary level.

For the second pilot study, 62 middle and secondary school mathematics teachers
participated from Istanbul. There were 35 female and 27 male participants. Of these, 9
participants were working at private institutions and 53 participants in public schools.
Furthermore, 17 participants were teaching at a middle school and 45 participants were
secondary school teachers. For the first and the second pilot studies, samples were chosen
conveniently. Mathematics teachers working at close districts were mainly asked to fill out
the instruments. Furthermore, mathematics teachers who were just graduated from
universities were asked to fill out the instruments and to forward the instruments to their
colleagues. Demographic information of the first and the second pilot studies is given in Table

2.

Four instruments developed by the researcher are called The Teachers’
Conceptualization of Metacognition Scale, The Teachers’ Perceptions of Students’ Features
and Needs Scale, The Distribution of Mathematical Authority Scale and The External
Pressures Perceived by Teachers Scale that were used within the course of the study.

Furthermore, a demographic information form was constructed and used in the study.
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Table 2

Demographic Information Table Including Participants in Pilot Studies

Pilot Study 1 Pilot Study 2

n (%) n (%)
Gender Male 81 (67.5) 35 (56.5)
Female 39 (32.5) 27 (43.5)
20-29 52 (43.3) 9 (14.5)
Age 30-39 33 (27.5) 25 (40.3)
40-49 27 (22.5) 23 (37.1)

50 and above 8 (6.7) 5(8.1)
Years of 1-5 32 (26.7) 10 (16.1)
Experience 6-10 18 (15.0) 7 (11.3)
11-15 34 (28.3) 20 (32.3)
16 and above 36 (30.0) 25 (40.3)
Education Level Undergraduate 104 (86.7) 49 (79.0)
Graduate 16 (13.3) 13 (21.0)
Teaching Level  Middle 72 (60.0) 17 (27.4)
Secondary 48 (40.0) 45 (72.6)
School Public School 115 (95.8) 53 (85.5)
Type Private School 5(4.2) 9 (14.5)
Total 120 (100) 62 (100)

In the process of test development, the Framework for Analysing Mathematics Teaching for
the Advancement of Metacognition (FAMTAM) was used. The framework has four
categories stated as (1) teachers’ conceptualization of metacognition, (2) teachers’ perceptions
of students’ features and needs, (3) distribution of mathematical authority in the classroom
and (4) external pressures perceived by teachers (Ader, 2009). Items of the instrument were
originated from FAMTAM (Ader, 2009). The factors affecting promotion of metacognition

within FAMTAM were supported by related literature (key concepts: conceptualization of
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metacognition: Flavell, 1979; students’ features and needs: Jaworski, 1992; mathematical

authority: Schoenfeld, 1992; external pressures: Lombaerts et. al., 2007; 2009).

Item development process for the four scales took a semester from September 2013 to
January 2014. Total number of items developed for four scales was 102. For the improvement
of the scale developed, expert opinions were obtained from four university professors and one
middle school mathematics teacher in a public school. The items were then revised based on
the expert opinions. Certain items (e.g. from first version item 13; motivation) were
eliminated from the instrument and some items (e.g. knowledge of self; knowledge of task)
were added. After the expert opinions, the number of items for the instrument was reduced to
35 consisting of 13 items for The Teachers’ Conceptualization of Metacognition Scale, 8
items for The Teachers’ Perceptions of Students’ Features and Needs Scale, 5 items for The
Distribution of Mathematical Authority Scale and 9 items for The External Pressure Perceived
by Teachers Scale. After the expert opinion, all items in the scale were formed as sentences.
Finally, a Turkish language expert reviewed the items for correct grammatical structure and

appropriate wording.

After the first pilot implementation, the number of items increased to 36 including 9
items for The Teachers’ Conceptualization of Metacognition Scale, 8 items for The Teachers’
Perceptions of Students’ Features and Needs Scale, 10 items for The Distribution of
Mathematical Authority Scale and 9 items for The External Pressure Perceived by Teachers
Scale. An explanation for metacognition and its components were added to the beginning of
the sheet including all four scales, because not knowing what was meant by metacognition
would have created certain problems on how teachers answered The Teachers’
Conceptualization of Metacognition Scale and The Teachers’ Perceptions of Students’

Features and Needs Scale.
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After the second pilot implementation of the scales, the number of items decreased to
34 including 9 items for The Teachers’ Conceptualization of Metacognition Scale, 6 items for
The Teachers’ Perceptions of Students’ Features and Needs Scale, 10 items for The
Distribution of Mathematical Authority Scale and 9 items for The External Pressure Perceived
by Teachers Scale. Finally, the last version of the scales was reviewed by two Turkish

language experts for accuracy and appropriateness of the language.

Table 3

The Number of Items for the Four Instruments in All Phases

Instruments Pilot Pilot Last

Version1l  Version2  \sersion

The Teachers’ Conceptualization of 13 9 9

Metacognition Scale

The Teachers’ Perceptions of Students’ 8 8 6
Features and Needs Scale

The Distribution of Mathematical 5 10 10
Authority Scale
The External Pressure Perceived by 9 9 9

Teachers Scale

Demographic Information Form

The form was developed in order to determine teachers’ demographic information including

gender (female or male), age (20-29, 30-39, 40-49 or 50 and above), years of experience (1-5,
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6-10, 11-15 or 16 and above), teaching level (middle level or secondary level), education level

(undergraduate level or graduate level) and type of schools (private school or public school).

The Teachers’ Conceptualization of Metacognition Scale

The Teachers’ Conceptualization of Metacognition Scale was developed for this study so as to
measure how middle and secondary school mathematics teachers conceptualize metacognitive
activities of students within mathematics classroom; namely to what extent their
conceptualizations were parallel to those commonly accepted principles in the relevant
literature. This scale aimed to determine the teachers’ conceptualization of metacognition that

may influence in their actions while teaching.

The scale consists of 9 items. All items within this scale were developed as five-point
Likert type. Items were scored as 5 for “strongly agree”, 4 for “agree”, 3 for “neutral”, 2 for
“disagree” and 1 for “strongly disagree” indicating participants’ level of agreement with the
given statement. In order to get total score, the scores obtained from each item were added. As
a result, an individual total score for a teacher was obtained as between minimum 9 and
maximum 45. The individual total score indicated the level of fit between teachers’
conceptualization of metacognition and what has been mainly documented in literature. In the
following sections of the thesis, higher scores will be referred as higher conceptualizations of

metacognition for conciseness.

During the development of this scale, the determination of which components of
metacognition teachers conceptualize was taken into account to predict whether teachers fully

conceptualized metacognition for promoting it within their classroom or not. The items were
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generated from relevant literature; especially metacognition definition of Flavell (1979).
Metacognition can be categorized into metacognitive knowledge and metacognitive regulation
components as in the model of Nelson (1986). Items of 7, 8 and 9 represented metacognitive
knowledge and items 1, 2, 3, 4, 5 and 6 represents metacognitive regulation. The teachers are
asked to state to what extent they agree the importance of the statements given in this scale.
Sample items for this scale are “students’ planning of their thought”, “students’ evaluation of
their actions” for metacognitive regulation and “having strategy knowledge for students” for
metacognitive knowledge. Moreover, there were four filler items related to mathematics
education to prevent blind-coding of the scale. Items 10, 11, 12 and 13 were filler items (e.g.

an item about the importance of technology use of students in mathematics education).

After the development of the items of this scale, the expert opinions were obtained
from five mathematics education professors. They stated whether the items were appropriate
for the aim of the scale. Then an interview was conducted with a mathematics teacher
working at a public school. He analyzed each item and gave feedback. According to expert
opinions, this scale was revised. For the initial psychometric properties of this scale, the first
pilot study was conducted with 120 middle and secondary school mathematics teachers. In
order to examine initial internal consistency of the scale, statistical analysis was carried out.
For The Teachers’ Conceptualization of Metacognition Scale, Cronbach’s alpha coefficient

was calculated as .87. The item total correlations varied between .45 and .69.

After the initial psychometric properties of this scale were analyzed, the revisions for
this scale were made based on opinions of field and language experts. Filler items were
eliminated from the instrument according to experts’ judgments because it was concluded that
they caused a deviation from the aim of this scale. The wording of each item was changed in a
way word “important” within each statement was eliminated because it states positive

attitudes so it may direct mathematics’ teachers to “strongly agree” option.
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For the further reliability and validity concerns, the second pilot study was conducted
with 62 middle and secondary school mathematics teachers. Cronbach’s alpha coefficient was

found as .91. The item total correlations varied between .54 and .80.

A confirmatory factor analysis with varimax rotation was run in order to measure
construct validity of the scale by limiting the number of factors as two. Two factors were
found reflecting the categories of how the scale was constructed. The first factor represented
metacognitive skills including the items 1, 2, 3, 4, 5 and 6. The second factor included
metacognitive knowledge represented by the items 7, 8 and 9. Two observed factors fit the
theoretical assumptions. Therefore, an evidence for construct validity has been found through

this analysis. The factor loadings are given in Table 4.

Reliability issue was considered for both subscales also following the results of the
factor analysis. The reliability coefficient of metacognitive skills related items as a subscale
was found to be .87. The item total correlations varied between .62 and .78. For the second
subscale representing metacognitive knowledge, the Cronbach’s alpha was .91. The item total
correlations of the second subscale varied between .80 and .86. See Appendix B for the final

version of the scale.
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Table 4

Factor Loadings of the Teachers’ Conceptualization of Metacognition Scale

Item FACTOR
Number 1 2
4 .88
3 .76
1 13
5 12
6 .59
2 .59
7 .93
8 .87
9 81

The Teachers’ Perceptions of Students’ Features and Needs Scale

The Teachers’ Perceptions of Students’ Features and Needs Scale was developed by the
researcher in order to investigate to what extent teachers have knowledge about students’
characteristics and needs with respect to metacognition and act upon it. The perceptions of
teachers related to students’ features and needs were investigated since they might affect

teaching practices of mathematics teachers.

The scale consists of 6 items. All items within this scale were developed as five-point
Likert type. Items were scored as 5 for “strongly agree”, 4 for “agree”, 3 for “neutral”, 2 for
“disagree”, and, 1 for “strongly disagree”. In order to obtain a total score, the scores from
each item were added. As a result, an individual total score for a teacher was obtained
between minimum 6 and maximum 30. The individual total score showed the level of

teachers’ perceptions of students’ features and needs. Higher scores indicated that teachers
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perceived students’ features and needs with respect to metacognition while adjusting a
teaching environment parallel to what is mentioned in the literature. In the following sections

higher scores will be referred as better perceptions of students’ features and needs.

While developing this scale, teachers’ perceptions of students’ features and needs
component of FAMTAM was taken into account. The items of this scale were developed
through considering ‘sensitivity to students’ component of teaching triad (Jaworski, 1992)
with respect to metacognition. This scale initially included 8 items. By definition of
sensitivity to students, items 1,2,3,4 and 5 were developed aiming determination of teachers’
knowledge of students’ features and items 6, 7 and 8 were developed aiming what teachers do
for meeting the needs of students in metacognitive respect. Items 5 and 8 were negative
statements so they were reversely coded. After the reliability and validity analysis, the number
of items was decreased to 6 through elimination of items 5 and 8. The question asked for
teachers to answer this scale was that “with given explanation of metacognition and its
components stated above, state to what extent you agree with the statements”. Some sample
items can be given as “they are observed in students with higher motivation” and “successful
students can use them effectively” for teachers’ knowledge of students’ features and “teacher
should help learner to improve metacognitive skills and knowledge by using various teaching
methods (e.g. modeling, think aloud, direct teaching)” for teachers’ knowledge of students’

needs.

Before investigating the psychometric properties of the scale, expert opinions were
obtained from five mathematics education professors. Then the same mathematics teacher
documented for the previous scale assessed the items in an interview. He gave feedback on
each item and the question asked for this scale. The same procedure for Conceptualization of

Metacognition Scale was applied for this scale as well. According to the first pilot study,
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Cronbach’s alpha coefficient was found as .45. The item total correlations varied between -.12

and .51 except for item 18 which had an item total correlation coefficient as .08.

The second pilot study was carried out in order to investigate further psychometric
properties of the scale. Reliability coefficient of Cronbach’s alpha was calculated as .69. The

item total correlations varied between .03 and .63.

A confirmatory factor analysis with varimax rotation was conducted to measure
construct validity of this scale. Fixed number of factors was determined as two due to the fact
that first five items were developed according to “students’ characteristics” and the last three
items were developed with respect to “teachers’ actions on students’ needs”. According to the
factor analysis, there were two factor loadings. Items 1, 2, 3, 4, 6, 7 were on Factor 1 and

items 5 and 8 were on Factor 2. The factor loadings are represented in Table 5.

Table 5

Factor Loadings of the Teachers’ Perceptions of Students’ Features and Needs Scale

Item FACTOR

Number 1 2
6 .81

2 .76

7 74

1 .68

3 .68

4 .65

8 -.82
5 .78

After the psychometric properties of this scale was assessed, item 5 and item 8 were deleted

because of low item total correlations (.07 and .03 respectively). Reliability of coefficient of
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the final form of the scale was calculated as o= .81. Furthermore, observed factor structure did
not fit the theoretical structure with respect to the confirmatory factor analysis. However, after
eliminating two items and the confirmatory factor analysis, expert opinions were obtained to
check the accuracy of each item, coded by the mathematics teaching professors, for the aim of
the construct. Experts agreed on the items that within this scale they covered important issues
regarding content provided through literature on teachers’ perceptions of students’ features
and needs. Therefore, it was an indicator of content validity for this scale. See Appendix D for

the final version of the scale.

The Distribution of Mathematical Authority Scale

Third component of FAMTAM which was distribution of mathematical authority within the
classroom was developed as a scale by the researcher. The aim of the scale was to show to
what extent middle and secondary school mathematics teachers handled with mathematical
authority within their classrooms. Therefore, within the environment where mathematical

authority resides mostly in mathematics, metacognition could be promoted effectively.

Initially, there were 5 items in this scale. However, the last version of the scale
consisted of 10 items based on the first pilot study results. The items of this scale were based
on teachers’ implications about distribution of mathematical authority. The question asked to
code the items by giving explanation that the power of determining what is right or wrong
should be on mathematics; such a classroom environment, state to what extent you agree or
disagree the statements below. Sample items for this scale are “A learning environment

should be constructed where teacher and students reason together”, “Teacher should give an
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opportunity for students to evaluate their mathematical learning” and “Teacher should

promote a learning environment where students contribute each other’s learning”.

All items within this scale were developed as five-point Likert type. Items were scored
as 5 for “strongly agree”, 4 for “agree”, 3 for “neutral”, 2 for “disagree”, and, 1 for “strongly
disagree”. The scores for each item were added to get a total score. An individual total score
for a teacher varied between minimum 10 and maximum 50. Higher scores on the distribution
of mathematical authority showed teachers supported a learning environment where
mathematical authority is exercised by students. In the following sections, higher scores on
the distribution of mathematical authority will be referred to as a good distribution of

mathematical authority within the classroom by mathematics teachers.

Expert opinions were also obtained for this scale from five mathematics education
professors and one mathematics teacher. Items’ appropriateness for the scale was assured, but
small changes were made according to the feedback from experts. For the initial psychometric
properties of the scale with only 5 items, the first pilot study was carried out for this scale as
well. For The Distribution of Mathematical Authority Scale, Cronbach’s alpha coefficient for
reliability was calculated as .31. The item total correlations varied between .18 and .43. After
the reliability analysis, expert opinions were received again, it was decided to increase the
number of items in this scale to get more accurate data for describing middle and secondary
school mathematics teachers’ ideas on how mathematical authority resides in their

classrooms.

The second pilot study was also carried out to measure reliability and validity of this
scale. Cronbach’s alpha coefficient for reliability was calculated as .65. The item total

correlations varied between .20 and .55.
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An exploratory factor analysis with varimax rotation was run in order to explore
dimensionality of the scale with eigen value over one .There were four factor loadings
observed. Items 6, 7 and 10 were loaded to factor 1 representing “teaching dimension of
mathematical authority”. Items 1, 3 and 4 were loaded to factor 2 representing “classroom
environment dimension of mathematical authority”. Items 2 and 5 were on factor 3
representing “teachers’ knowledge dimension of mathematical authority”. Lastly items 8 and
9 were loaded to factor 4 representing “doing mathematics dimension of mathematical
authority”. The dimensions derived from the exploratory factor analysis represent the
distribution of mathematical authority concept in a way that in a learning environment where
mathematical authority is exercised by students, teachers should arrange teaching practices
accordingly, create a positive learning environment where students do mathematics and can
discuss teachers’ knowledge on mathematical concepts. Therefore, four observed factors
were accepted as an evidence for construct validity of this scale since each factor was derived
from the definition of where mathematical authority resides in. Factor loadings are given in

Table 6.

Table 6

Factor Loadings of the Distribution of Mathematical Authority Scale

Item FACTOR
Number 1 2 3 4

7 .86
6 74

10 g1
3 81
1 .70
4 .63
5 .85
2 .82
8 91
9 .76
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When the reliability issue was considered for each subscale, Cronbach’s alpha coefficients
were .72, .66, .45 and .67 respectively. Item total correlations for the first subscale varied
between .50 and .56. For the second subscale, item total correlations varied between .39 and

.51. See Appendix F for the final version of the scale.

The External Pressures Perceived by Teachers Scale

As the last scale, the External Pressures Perceived by Teachers Scale was developed by the
researcher. In this scale, it was aimed to determine external pressures affecting what the
teachers do in classroom in general as well as metacognitive perspective. The reason was to
find out which particular sources of pressures were most negatively affecting learning

environments that teachers created.

There were total 9 items including factors affecting teaching practices of teachers. The
items in this scale were formed through literature review (Lombaerts et al., 2008) and from
FAMTAM developed by Ader (2009). The question asked for teachers is to state to what
extent they agree or disagree that the listed factors affect their teaching practices. Example

items are “change in curricular and teaching approach”, “time pressure”, “students’ negative

attitudes towards subject matter” and “varied expectations of parents”.

All items within this scale were developed as five-point Likert type. Items were scored
as 5 for “strongly agree”, 4 for “agree”, 3 for “neutral”, 2 for “disagree”, and, 1 for “strongly
disagree”. The scores for each item were added to get a total score. An individual total score

for a teacher varied between minimum 9 and maximum 45. Higher scores on this scale
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indicated high level of pressure perceived by teachers. For the sake of conciseness, in the

following sections, higher scores will be referred to as high pressure perceived by teachers.

According to the field and language experts’ feedback on the appropriateness of the
items the scale was revised, wording of certain items were changed. The first pilot
implementation was conducted for this scale as well. For External Pressure Perceived by
Teachers Scale, Cronbach’s alpha coefficient for reliability was calculated as .76. The item
total correlations varied between .27 and .54. Expert opinions were obtained again. It was
decided to alter the question asked at the beginning of the scale. However, the sequence and

content of items were not changed.

The second pilot study was conducted for measuring the psychometric properties of
the scale. The reliability was calculated as a=.73. The item total correlations varied between

.16 and .63.

An exploratory factor analysis with varimax rotation was run in order to explore the
dimensions of the scale. When the exploratory factor analysis was run based on eigenvalues
over one, the scale was found to consist of three factors. Each factor was consisted of items
that represented same sources of perceived pressure. Items 2, 3, 4, 5 and 7 were loaded to
factor 1 representing “internal sources of perceived pressure”. Items 6, 8, 1 and 9 were loaded
to factor 2 and 3 representing “external sources of perceived pressure”. Two dimensions
obtained from the exploratory factor analysis supported the construct mentioned in literature.
Therefore, there is evidence for construct validity of this scale. The factor loadings are given

in Table 7.

When the reliability of each subscale was considered, internal sources of perceived
pressure subscale’s reliability was calculated as a=.77. Item total correlations for this

subscale varied between .41 and .71. For external sources of perceived pressure subscale’s
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reliability, Cronbach’s alpha was found as .41. Item total correlations varied between .08 and

.31. See Appendix B for the final version of the scale.

Table 7

Factor Loadings of External Pressure Perceived by Teachers Scale

Item FACTOR
Number 1 2 3

4 .85

3 74

5 .68

7 .65

2 .61

8 .78

6 .75

1 .82
9 .78

Procedure

For the determination of profile of mathematics teachers on factors affecting promotion of
metacognition, four scales representing four different component of FAMTAM were
developed along with a demographic information form. The scales were developed in the light
of relevant literature. Although it was derived from FAMTAM, each item for each scale was
formed after an extensive literature review. Field and language expert opinions were obtained,
and various revisions have been done in the scales. For validity and reliability of the scales,
two pilot studies were conducted. After the results were received, they were discussed with

field and language experts again. Finally, the last versions of the scales were formed.
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Necessary permissions from Istanbul and Eskisehir Provincial Directorate for National
Education were procured in order to implement The Teachers’ Conceptualization of
Metacognition Scale, The Teachers’ Perceptions of Students’ Features and Needs Scale, The
Distribution of Mathematical Authority Scale and The External Pressure Perceived by
Teachers Scale to middle and secondary school mathematics teachers for the main study.

In the main study, 314 middle and secondary school mathematics teachers
participated. The web-version of the scales was received and filled out by 199 of them. The
paper-version of the scales were received and filled out by 115 of them. Especially
mathematics teachers who filled out paper version of the scales were asked to return the
questionnaires to the principle of their schools. After data were collected, they were coded

and entered to SPSS version 20. The responses from teachers were kept anonymous.

Statistical Analysis

Since the aim of the study is to determine mathematics teachers’ profile on factors affecting
their promotion of metacognition through developing profiling tools, descriptive,

correlational and causal-comparative research designs were used .

For descriptive statistical analysis, means, standard deviations and possible range for
four scales were calculated in order to describe the data set. Furthermore, the distribution of
data for each scale was demonstrated through histograms. For correlational analysis, Pearson
Product Moment correlation coefficient was carried out in order to seek answers for to what

extent four variables were related to each other.

For causal comparative research design, group comparisons were done in order to

observe how the profiling tools discriminated between scores of groups of teachers according
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to certain variables as gender, age, years of experience, education level, teaching level, school
type. It was aimed to explore different aspects of the profiling tools. For this reason, firstly,
normality test was also conducted. When the assumption of homogeneity of variances was
satisfied, a one-way Analysis of Variance (ANOVA) was used. When the assumption of
homogeneity of variances was violated, Brown-Forsythe F- ratio was used. In order to

explore effect size, partial eta squared was calculated.
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CHAPTER 5

RESULTS

The aim of the study is to describe mathematics teachers’ profile on factors affecting their
promotion of metacognition through developing profiling tools based on the framework
FAMTAM. There were four different scales used to measure the variables as
conceptualization of metacognition, perceptions of students’ features and needs, distribution

of mathematical authority and perceived external pressure.

In the light of the aim of this study, the results are presented through mainly
descriptive statistical analysis. First of all, data gathered from demographic information form
were presented. Secondly, the distribution of the scores obtained from each scale was
presented through histograms. Then the correlation coefficients between variables were
calculated. Furthermore, one-way ANOVA and Brown-Forsythe F-ratio were used to describe

group differences.

Distributions of the Scores from Each Scale

This section provides description of the data through means, standard deviations and range for
each variable obtained from the scales. The distribution of data for each variable is presented

by histograms. The descriptive statistics are presented in Table 8.
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Table 8

Descriptive Statistics

N Possible Mean Standard
Range Deviation

Conceptualization of 314 9-45 38.53 7.06
Metacognition
Perceptions of Students’ 314 6-30 25.89 3.23
Features and Needs
Distribution of 314 25-50 38.83 5.55
Mathematical Authority
Perceived External 314 9-45 34.07 6.36

Pressure

Research Question 1: What is the teachers' profile on the factors affecting mathematics
teachers' promotion of metacognition? (a) How do mathematics teachers conceptualize
metacognition within their teaching practices? (b) How do they perceive students’ features
and needs? (c) How do they distribute mathematical authority within their classrooms? (d)

What is the level of external pressure perceived by mathematics teachers?

Teachers’ Conceptualization of Metacognition

Conceptualization of metacognition was a variable measured by the Teachers’
Conceptualization of Metacognition Scale. Higher scores in this scale showed that most

teachers showed high conceptualization of metacognition. The range obtained from the scale
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was between 9 and 45. The mean score was 38.53. The standard deviation of the data was

7.06.
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Fig. 1: Histogram of teachers’ conceptualization of metacognition

The distribution of frequencies of scores from the Teachers’ Conceptualization of
Metacognition Scale showed that there was a negatively skewed distribution (Figure 1). This
showed that most teachers in the sample demonstrated high conceptualization of
metacognition. In addition, to explain the data set more specifically, the frequencies of score

intervals are stated in Table 9.
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Table 9

Frequencies of Score Intervals for the Teachers’ Conceptualization of Metacognition Scale

Score Interval N %
9-20 11 3.5
21-33 40 12.7
34-45 263 83.8

For this scale, 3.5 % of participants had scores between 9 and 20, showing a low

conceptualization of metacognition. 12.7 % of participants who had scores between 21-33

indicated moderate conceptualization of metacognition. Furthermore, 83.8 % of participants

who received scores between 34-45 had high conceptualization of metacognition.

In addition to teachers’ overall conceptualization of metacognition scores, scores for

each item are presented in Table 10 in order to get detailed information on especially which

components of metacognition were mainly conceptualized by the teachers.

Table 10

Descriptive Statistics of Scores for Items on the Teachers’ Conceptualization of

Metacognition Scale

Item Number N Mean Star?da}rd

Deviation
1 314 4.26 0.98
2 314 4.18 1.01
3 314 4.36 0.86
4 314 4.36 0.89
5 314 4.38 0.94
6 314 4.39 0.91
7 314 4.20 0.97
8 314 4.12 1.05
9 314 4.29 0.98
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The mean and standard deviation of each item supported high conceptualization of
metacognition as shown in Figure 1. Each item representing metacognition definition in
literature was agreed on by most participants. When items’ means were examined, it can be

seen that there was no item received lower score than 4.

Teachers’ Perceptions of Students’ Features and Needs

Perceptions of students’ features and needs was another variable operationalized by the
Teachers’ Perceptions of Students’ Features and Needs Scale. Higher scores on this scale
showed that middle and secondary school mathematics teachers had better perceptions of
students’ features and needs. The range obtained from the scale was between 6 and 30. The

mean score was 25.89 with a standard deviation of 3.23.
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Fig. 2:Histogram of teachers’ perceptions of students’ features and needs
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The distribution of scores from the Teachers’ Perceptions of Students’ Features and Needs
Scale indicated a slightly negatively skewed distribution. Therefore, most middle and
secondary school mathematics teachers had good perceptions on students’ features and needs
and acting upon accordingly. To explain the distribution of data more clearly, a frequency

table was formed with respect to specific interval scores obtained from this scale in Table 11.

Table 11

Frequencies of Score Intervals for the Teachers’ Perceptions of Students’ Features and Needs

Scale

Score Interval N %
6-13 1 0.3
14-22 37 11.8
23-30 276 87.9

For this scale, only 1 participant who received s score between 6-13 indicated low perceptions
of students’ features and needs. 11.8 % of participants who received between 14-22 indicated
moderately perceived students’ features and needs. In addition, students’ features and needs

on metacognition were recognized by most participants as well.

For further description of data, mean and standard deviations of each item on the
Teachers’ Perceptions of Students’ Features and Needs Scale are presented in Table 12. Each
item’s mean showed that most participants stated they agreed or strongly agreed on each item
that supported the distribution of total scores received from this scale. Therefore, most
teachers seemed to be aware of metacognitive characteristics of students and acting upon with

this respect.
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Table 12

Descriptive Statistics of Scores for Items on the Teachers’ Perceptions of Students’ Features

and Needs Scale

Item Number N Mean Standard
Deviation

1 314 4.14 0.91

2 314 4.32 0.78

3 314 4.44 0.75

4 314 4.28 0.83

5 314 4.30 0.81

6 314 4.40 0.73

Distribution of Mathematical Authority

The distribution of mathematical authority was a variable measured by the Distribution of
Mathematical Authority Scale. Higher scores from this scale showed an appropriate
distribution of mathematical authority within the classroom. The range of scores obtained
from this scale was between 25 and 50. The mean score was 38.83 with the standard deviation

of 5.55. The mode and median were both 39.
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Fig. 3: Histogram of distribution of mathematical authority

The distribution of scores from the Distribution of Mathematical Authority Scale indicated
that there was a normal distribution. The data were distributed normally between scores 25

and 50. For further description of data, frequencies of interval scores are given in Table 13.

Table 13

Frequencies of Score Intervals for the Distribution of Mathematical Authority Scale

Score Interval N %
10-22 0 0
23-37 122 38.9
38-50 192 61.1

No participant obtained between 10 and 22 scores from this scale. Mathematical authority was

moderately and well distributed with 38.9 and 61.1 of teachers respectively.
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To give detailed information on each statement on the scale, the mean and standard
deviations for items of this scale are given in Table 14. However, it has to be emphasized that

items 2, 5, 6, 7 and 10 were negative statements and they were reversely coded.

Table 14

Descriptive Statistics of Scores for Items on the Distribution of Mathematical Authority Scale

Item Number N Mean Standard
Deviation
1 314 4.49 0.73
2 314 2.90 1.42
3 314 4.03 1.03
4 314 4.43 0.81
5 314 3.09 1.42
6 314 4.03 1.27
7 314 3.81 1.30
8 314 3.58 1.21
9 314 4.40 0.79
10 314 4.07 1.22

The means of items 1, 3, 4, 6, 7, 9 and 10 indicated that most teachers agreed on these
statements. However, the means of items 2, 5 and 8 were moderate so most teachers were
neutral or indifferent to the statements: “Item 2: Teachers should not hesitate to express their
lack of knowledge (statement reversed)”, “Item 5: It should be allowed to question teachers’
knowledge in mathematics classroom (statement reversed)” and “Item 8: Students should be
directed to do mathematics by using problem solving strategies and methods by not in the

need of mathematics teachers”. The results indicated that most teachers were neutral on the
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subject of students’ questioning of teachers’ knowledge and on a learning environment where

teachers are passive, but students were active while doing mathematics.

External Pressure Perceived by Teachers

Perceived external pressure variable was operationalized with the External Pressure Perceived
by Teachers Scale. In this scale, higher scores indicated high level of pressure perceived by
teachers on their teaching practices. The scores obtained from this scale ranged from 9 to 45.
The mean score was 34.07 with a standard deviation of 6.36. The median and mode were 34

and 36 respectively.
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Fig. 4: Histogram of perceived external pressure
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The histogram given in Figure 4 showed that the distribution of scores on the External
Pressure Perceived by Teachers Scale was slightly negative skewed. This distribution mainly
indicated that most participants perceived high external pressures. To explain the data set
more meaningfully, both distribution of total scores on this scale on interval score bases and
mean and standard deviation of each item on this scale are stated in Table 15 and Table 16

respectively.

Table 15

Frequencies of Score Intervals for the External Pressure Perceived by Teachers Scale

Score Interval N %
9-20 11 3.5
21-33 130 414
34-45 173 55.1

Table 15 indicated that 55.1 % of teachers had scores between 34-45 showing perception of
high levels of external pressure. On the contrary, a relatively low percentage of teachers, 3.5
%, perceived low levels of external pressure. The rest of the participants perceived moderate

levels of external pressure.

Descriptive statistics of items on this scale indicated that contents of most items i.e.
issues initems 1, 2, 3, 4, 5, 6 and 9 were perceived as sources of pressure. However, most
teachers indicated that moderate pressure they perceived from items 7 as “Lack of necessary
sources for effective teaching” and 8 “The expectations of administration from the teachers

besides to their teaching role”.
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Table 16

Descriptive Statistics of Scores for Items on the External Pressure Perceived by Teachers

Scale

Iltem Number N Mean Standard

Deviation
1 314 3.94 0.99
2 314 4.22 101
3 314 3.84 119
4 314 4.07 104
5 314 3.81 1.29
6 314 3.73 120
7 314 3.38 134
8 314 3.37 1.33
9 314 3.72 117

Correlation Analysis

Research Question 2: Are there significant correlations between variables of
conceptualization of metacognition, perceptions of students’ features and needs,
mathematical authority and perceived external pressure affecting mathematics’ promotion of

metacognition?

In this section, the relationships between variables which can be stated as factors affecting
mathematics teachers’ promotion of metacognition were investigated. The correlations were
used to examine to what extent two variables were related to each other. Therefore, Pearson

Product Moment correlation coefficient was conducted as shown in Table 17.
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Table 17

Correlation Analyses

Perceptions of

o ~ Perceived
Conceptualization  Students’  Mathematical
. ) External
of Metacognition  Features and Authority
Pressure
Needs
Conceptualization of . " .
. 1 43 .16 .20
Metacognition
Perceptions of Students’ . .
1 21 23
Features and needs
Distribution of
_ _ 1 -.07
Mathematical Authority
Perceived External .

Pressure

** Correlation is significant at the 0.01 level (2-tailed).

With the correlation analyses, the relationships between variables were revealed. First of all,
when the results were examined, it was seen that there was a significant relationship between
conceptualization of metacognition variable and distribution of mathematical authority
variable. Although there was a significant relationship between these variables, the correlation
coefficient was relatively low. Therefore, it was weak positive relationship, r= .16, p < .01. It
was same with the relationship between conceptualization of metacognition variable and
perceived external pressure variable, r = .20, p <.01. Perceptions of students’ features and
needs variable was significantly, but weakly correlated with distribution of mathematical
authority variable, r= .21, p < .01. Furthermore, same situation can be observed in the
relationship between perceptions of students’ features and needs variable and perceived

external pressure variable, r =.23, p <.01. Only non-significant correlation was found
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between distribution of mathematical authority variable and perceived external pressure

variable.

The relationship between conceptualization of metacognition variable and perceptions
of students’ features and needs variable was found as significant, but there was moderate
correlation between them, r= .43, p < .01. The result indicated that when the teachers had high
conceptualization of metacognition, then they better perceived students’ features and needs

based on metacognition.

Group Comparisons

In this section, results for various group comparisons on variables based on factors affecting
mathematics teachers’ promotion of metacognition are presented. In this respect, the
comparisons according to teachers’ gender, teachers’ age-group, teachers’ education-level,
teachers’ years of experiences, the school type and teaching level on four variables
conceptualization of metacognition variable, perceptions of students’ features and needs
variable, distribution of mathematical authority variable and perceived external pressure

variable were investigated through one-way ANOVA.

Research Question 3: Is there a difference according to gender in variables of
conceptualization of metacognition, perceptions of students’ features and needs, distribution
of mathematical authority and perceived external pressure affecting mathematics teachers’

promotion of metacognition?
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In order to examine gender differences on each variable, one-way ANOVA was conducted.
The mean and standard deviation for gender variable are given in Table 18. The ANOVA

results are presented in Table 19 and Table 20.

Table 18

Gender-Based Distribution of Measures of Variables Affecting Mathematics Teachers’

Promotion of Metacognition

_ Standard
Variable Gender N Mean o
Deviation
Conceptualization of Female 175 39.56 6.31
Metacognition Male 139 37.24 7.73
Perceptions of Students’ Female 175 26.18 2.98
Features and needs Male 139 25.52 3.51
Distribution of Female 175 39.38 5.50
Mathematical Authority Male 139 38.14 5.55
_ Female 175 35.39 5.97
Perceived External Pressure
Male 139 32.40 6.47

Table 19

Robust Test of Equality of Means for Gender Differences on Conceptualization of

Metacognition Variable

Variable Statistics dfl  df2 p

Conceptualization
. Brown-Forsythe 824 1 26396 .00
of Metacognition
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Furthermore, in conceptualization of metacognition variable, the assumption of homogeneity

of variance was violated, so, the Brown-Forsythe F-ratio was reported. There were significant

gender differences on conceptualization of metacognition, F (1, 263.96) = 8.24, p= .00,

2 . . . ..
partialn = 0.03. The conceptualization of metacognition scores of female participants

(M=39.56, SD=6.31) were significantly higher than male participants’ scores on the same

variable (M=37.24, SD=7.73).

Table 20

ANOVA Results for Teachers’ Gender Differences on Variables Affecting Mathematics

Teachers’ Promotion of Metacognition

Variable Source SS Df MS F p
_ Between
Perceptions of 33.51 1 3351 322 .07
Groups
Students Features _
Within Groups  3246.81 312  10.46
and needs
Total 3280.32 313
Between
Distribution of 117.82 1 117.82 3.86 .05
_ Groups
Mathematical __
] Within Groups  9516.23 312  30.50
Authority
Total 9634.05 313
Between
693.22 1 693.22 18.05 .00
Groups
Perceived External o 11981.2
Within Groups 312 38.40
Pressure 3
12674.4
Total 6 313

SS= sum of squares, df= degree of freedom, MS= mean of squares
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No significant gender differences were found in perceptions of students’ features and needs
variable. However, male and female mathematics teachers showed significant differences on
distribution of mathematical authority variable F (1, 312) = 8.86, p = .05, partial n? = 0.01..
Female participants (M=39.38, SD= 5.50) showed better distribution of mathematical
authority than male participants (M= 38.14, SD=5.54). Moreover, there were significant
gender differences on perceived external pressures F (1, 312) = 18.052, p=. 00, partial

n? = 0.05. Female participants (M= 35.39, SD= 5.96) perceived higher external pressure
than male participants (M=32.40, SD= 6.47). Even if there was a significant difference
between female and male participants on each variable, the effect sizes of gender on each

variable were very small.

Research Question 4: Is there a difference according to age in variables of conceptualization
of metacognition, perceptions of students’ features and needs, distribution of mathematical
authority and perceived external pressure affecting mathematics teachers’ promotion of

metacognition?

In order to search answers for age-group differences on each scale, one-way ANOVA was
run. Teachers’ age was grouped into four categories. The teachers were not asked their
specific age, but they were expected to select most appropriate category for them among age
intervals of 20-29, 30-39, 40-49 and 50 and above. The mean and standard deviations for age
group on each scale are given in Table 21. Furthermore The ANOVA results are given in

Table 22.
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Table 21

Age-Based Distribution of Measures of Variables Affecting Mathematics Teachers’

Promotion of Metacognition

Variable Age Group N Mean Standard
Deviation

20-29 103 39.00 6.85
Conceptualization of 30-39 110 38.79 6.98
Metacognition 40-49 62 39.05 6.26

50 and above 39 35.77 8.54

_ 20-29 103 25.52 3.39

Perceptions of

30-39 110 26.13 3.34
Students’ Features

40-49 62 25.81 2.84
and needs

50 and above 39 26.33 3.14

20-29 103 40.99 4.95
Distribution of

30-39 110 39.05 5.47
Mathematical

_ 40-49 62 37.32 5.70

Authority

50 and above 39 34.90 415

20-29 103 34.80 6.18
Perceived External 30-39 110 33.52 6.37
Pressure 40-49 62 34.52 5.70

50 and above 39 33.00 7.66

A one-way ANOVA was calculated on participants’ scores on each variable with respect to
their age groups. There was no significant difference according to age groups in
conceptualization of metacognition variable, perceptions of students’ features and needs

variable and perceived external pressure variable.
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Table 22

ANOVA Results for Teachers’ Age Group Differences on Variables Affecting Mathematics

Teachers’ Promotion of Metacognition

Variable Source SS df MS F p
Between
344.15 3 114.71 2.33 .07
Groups
Conceptualization
. Within
of Metacognition 15257.97 310 49.22
Groups
Total 15602.11 313
Between

28.08 3 9.36 .89 45
Perceptions of ~ Groups

students’ Features Within

3252.25 310 10.49
and needs Groups

Total 3280.32 313
Between

Distribution of ~ Groups

Mathematical Within

1230.25 3 410.08 15.13 .00

8403.80 310 27.11

Authority Groups
Total 9634.05 313
Between
144.79 3 48.26 1.19 31
Groups
Perceived —
Within
External Pressure 12529.67 310 40.42
Groups
Total 12674.46 313

SS= sum of squares, df= degree of freedom, MS= mean of squares

There were significant age differences found in distribution of mathematical authority
variable, F(3,310)=15.127, p=.00, partial n? = 0.13. Post hoc comparisons using Tukey HSD
test revealed that significant differences between participants in age group 20-29 and with the
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other three groups as participants in 30-39 age group, p=.04, d= 0.37, 40-49 age group,
p=.00, d=0.68 and 50 and above age group, and p= .00, d= 1.15 respectively. The mean score
for participants in age group 20-29 (M=40.99, SD= 4.95) on distribution of mathematical
authority variable was significantly higher than participants in age group 30-39 (M= 39.05,
SD=5.47), participants in age group 40-49 (M=37.32, SD=5.70) and participants in age
group 50 and above (M=34.90, SD= 4.15). Furthermore, there was also significant difference
between participants belonging to age group 30-39 (M= 39.05, SD= 5.47) and participants
belong to age group 50 and above (M=34.90, SD= 4.15), p=.00, d=0.71, on distribution of
mathematical authority variable in favor of participants in age group 30-39. However, the
effect size of age on distribution of mathematical authority was low even if there are
significant differences between certain age groups. The results indicated that younger teachers

supported a learning environment where authority resides in mostly in mathematics.

Research Question 5: Is there a difference according to education level in variables of
conceptualization of metacognition, perceptions of students’ features and needs, distribution
of mathematical authority and perceived external pressure affecting mathematics teachers’

promotion of metacognition?

Related to this question, participants’ educational level differences on each variable are
presented in this section. The mathematics teachers were asked to select which level of
university degree they completed; undergraduate or graduate. Therefore, a one-way ANOVA
was conducted for group comparisons. The mean and standard deviations for education level
variable are presented in Table 23. The ANOVA results are shown in Table 24, Table 25 and

Table 26.
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Table 23

Education Level-Based Distribution of Measures of Variables Affecting Mathematics

Teachers’ Promotion of Metacognition

Variable Education N Mean Standard
Level Deviation
Conceptualization ~ Undergraduate 239 38.15 7.31
of Metacognition Graduate 75 39.75 6.08
Perceptions of Undergraduate 239 25.76 3.32
Students’ Features
Graduate 75 26.31 2.93
and needs
Distribution of Undergraduate 239 38.34 5.59
Mathematical
) Graduate 75 40.40 5.13
Authority
Perceived External  Undergraduate 239 34.55 6.57
Pressure Graduate 75 32.53 5.40
Table 24

Robust Test of Equality of Means for Educational Level Differences on Conceptualization of

Metacognition Variable

Variables Statistic  dfl df2 P
Conceptualization Brown-

- 3.53 1 146.83 .06
of Metacognition Forsythe

First of all, in conceptualization of metacognition variable and perceived external pressure

variable, the assumption of homogeneity of variance was violated; therefore, the Brown
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Forsythe F-ratio was reported. There was no significant effect of the education level on

conceptualization of metacognition variable.

Table 25

ANOVA Results for Teachers’ Education Level Differences on Variables Affecting

Mathematics Teachers’ Promotion of Metacognition

Variable Sources SS df MS F P

Between
) 16.97 1 16.97 1.62 .20
Perceptions of Groups

Students’ Features Within
3263.35 312 10.46

and needs Groups
Total 3280.32 313
Between
S 24251 1 24251 8.07 .00
Distribution of Groups
Mathematical Within
) 939155 312 30.10
Authority Groups
Total 9634.05 313

SS= sum of squares, df= degree of freedom, MS= mean of squares

There was no significant education level difference found in perceptions of students’ features
and needs variable. A significant difference according to education level was found in
distribution of mathematical authority variable, F (1,312) = 8.06, p=.00, partial n? = 0.03.
Participants who attended to graduate studies (M=40.40, SD=5.13) distributed mathematical
authority better than participants who graduated only from undergraduate studies (M= 38.33,
SD=5.59). However, the effect size of education level on distribution of mathematical

authority variable was very low.
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There were significant differences on perceived external pressure according to
education level, F (1, 148.78) = 1.76, p =.01, partial n? = 0.02. External pressures perceived
by participants who graduated only from undergraduate studies (M=34.55, SD= 6.57) were
higher than the ones who attended to graduate studies (M=32.53, SD= 5.40). Although
significant difference according to education level was found in perceived external pressure

variable, the effect size was very low.

Table 26

Robust Test of Equality of Means for Educational Level Differences on Perceived External

Pressure Variable

Variables Statistic  Df1 df2 p
Perceived External Brown-

7.16 1 148.78 .01
Pressure Forsythe

Research Question 6: Is there a difference according to years of experience in variables of
conceptualization of metacognition, perceptions of students’ features and needs, distribution
of mathematical authority and perceived external pressure affecting mathematics teachers’

promotion of metacognition?

In order to see the differences on scores on each variable with respect to years of experiences
of mathematics teachers, a one-way ANOVA was conducted. Specific age of teachers was not
received, but the teachers were assigned to pick the appropriate years of experience interval
for them for this section. The intervals of the years of experience are 1-5, 6-10, 11-15 and 15
and above. The mean and standard deviations for years of experience variable are presented in

Table 27. The results are presented in Table 28, Table 29 and Table 30.
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Table 27

Experience-Based Distribution of Measures of Variables Affecting Mathematics Teachers’

Promotion of Metacognition

Variable Years of N Mean Standard
Experience Deviation
1-5 87 38.31 7.33
Conceptualization of 6-10 55 39.02 5.85
Metacognition 11-15 78 38.91 6.99
16 and above 93 38.11 7.60
_ 1-5 87 25.18 3.67
Perceptions of
6-10 55 26.27 2.99
Students’ Features
11-15 78 25.86 3.23
and Needs
16 and above 93 26.31 2.85
1-5 87 40.73 5.32
Distribution of
6-10 55 38.96 4.84
Mathematical
_ 11-15 78 38.59 6.35
Authority
16 and above 93 37.18 494
1-5 87 34.95 5.53
Perceived External 6-10 55 33.02 7.10
Pressure 11-15 78 34.22 6.25
16 and above 93 33.75 6.74

ANOVA results showed that there was no significant effect of teachers’ years of experiences
on teachers’ conceptualization of metacognition, on their perceptions of students’ features and

needs and on perceived external pressure.
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Table 28

ANOVA Results for the Differences between Teachers’ Years of Experiences on Variables

Affecting Mathematics Teachers’ Promotion of Metacognition

Variable Source SS df MS F p
Between
45.17 3 15.06 0.30 .83
Groups
Conceptualization  Within 15544.9
. 309 50.31
of Metacognition  Groups 0
15590.0
Total 312
7
Between
_ 68.01 3 22.67 2.19 .09
Perceptions of Groups

Students Features  Within
3195.37 309 10.34
and needs Groups

Total 3263.39 312

SS= sum of squares, df= degree of freedom, MS= mean of squares

Table 29

Robust Test of Equality of Means for Years of Experiences Differences on Distribution of

Mathematical Authority Variable

Variable Statistic dfl  df2 p

Distribution of
Mathematical Authority Brown-Forsythe  6.57 3 28290 .00

The assumption of homogeneity of variances was violated on distribution of mathematical
authority variable. Therefore, the Brown-Forsythe F-ratio was reported. There was a

significant effect of teachers’ years of experience on distribution of mathematical authority
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within the classroom F (3, 282.90) = 6.57, p=.00, partial n? = 0.06. Since homogeneity of
variances could not be assumed, Games-Howell post hoc tests were used. The test results
showed that only a significant difference was found between participants who had 1-5 years
of experience, and participants who had 16 and above of experience, p=.00, d = 0.69.
Therefore, it could be stated that teachers who had 1-5 years of experience (M=40.73,
SD=5.32) distributed mathematical authority better than teacher who had 16 and above of
experience (M=37.18, SD = 4.94). Although significant difference according to years of
experiences was found on distribution of mathematical authority, the effect size of years of

experience on this variable was found as very low.

Table 30

ANOVA Results for the Differences between Teachers’ Years of Experiences on Perceived

External Pressure Variable

Variable Source SS df MS F p
Between
139.90 3 46.63 1.15 .33
Groups
Perceived External Within 125334 o 1056
Pressure Groups 0 '
12673.3
Total . 312

SS= sum of squares, df= degree of freedom, MS= mean of squares
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Research Question 7: Is there a difference according to teaching levels in variables of
conceptualization of metacognition, perceptions of students’ features and needs, distribution
of mathematical authority and perceived external pressure affecting mathematics teachers’

promotion of metacognition?

For this question, it was investigated whether middle school mathematics teachers and
secondary school teachers differed from each other on four variables affecting their promotion
of metacognition or not. The mean and standard deviation for teaching level variable are
presented in Table 31. Therefore, a one-way ANOVA was conducted. The results are

presented in Table 32, Table 33 and Table 34.

Table 31

Teaching Level-Based Distribution of Measures of Variables Affecting Mathematics

Teachers’ Promotion of Metacognition

Variable Teaching Level N Mean Standard
Deviation
o middle school 161 39.92 6.35
Conceptualization of
. secondary
Metacognition 153 37.07 7.48
school
Perceptions of middle school 161 26.24 3.27
Students’ Features secondary
153 25.53 3.17
and Needs school
Distribution of middle school 161 39.76 571
Mathematical secondary
_ 153 37.86 5.22
Authority school
_ middle school 161 34.80 6.98
Perceived External
secondary
Pressure 153 33.30 5.56
school
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Table 32

Robust Test of Equality of Means for Teaching Level Differences on Conceptualization of

Metacognition Variable

Variables Statistic  dfl df2 p

Conceptualization Brown-
- 13.21 1 298.46 .00
of Metacognition Forsythe

For conceptualization of metacognition variable and perceived external pressure variable, the
Brown-Forsythe F-ratio was used since the assumption of homogeneity of variance was
broken showed in Table 32 and Table 34. It was found that there was significant effect of
teaching levels of mathematics teachers on conceptualization of metacognition variable, F
(1,298.464) = 13.209, p= .00, partial n? = 0.04 and on perceived external pressure, F (1,
302.829) = 4.46, p= .04, partial n? = 0.01. First of all, middle school mathematics teachers
(M=39.92, SD=6.35) showed higher conceptualization of metacognition than secondary
school mathematics teachers (M=37.07, SD=5.22). Furthermore, perceived external pressure
was higher for middle school mathematics teachers (M=34.80, SD=6.98) than secondary
school mathematics teachers (M=33.30, SD=5.56). Low effect sizes of teaching level were

also found on conceptualization of metacognition and perceived external pressure variables.

ANOVA results indicated that middle school mathematics teachers and secondary
school mathematics teachers differed from each other on their perceptions of students’
features and needs variable, F (1,312) = 3.771, p=.05, partial n? = 0.01. Middle school
mathematics teachers (M=26.24, SD=3.27) perceived students’ features and needs better than
secondary school mathematics teachers (M=25.53, SD=3.18). Furthermore, a significant

difference according to teaching levels was observed in distribution of mathematical authority
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variable, F (1,312) = 9.46, p=.00, partial n? = 0.03. Mean scores of middle school
mathematics teachers’ distribution of mathematical authority (M=39.76, SD=5.71) were
better than mean scores of secondary school mathematics teachers’ distribution of
mathematical authority (M= 37.86, SD=5.22). Although the significant differences between
teaching levels on perceived students’ features and needs variable and distribution of
mathematical authority variable were found, the effect sizes of teaching level on these

variables were calculated as very low.

Table 33

ANOVA Results for Teachers’ Teaching Level Differences on Variables Affecting

Mathematics Teachers’ Promotion of Metacognition

Variable Sources SS df MS F p

Between
) 39.17 1 39.17 3.77 .05
Perceptions of Groups

Students’ Features Within
3241.15 312 10.39

and Needs Groups
Total 3280.32 313
Between
o 283.66 1 283.66  9.46 .00
Distribution of Groups
Mathematical Within
. 9350.39 312  29.97
Authority Groups
Total 9634.05 313

SS= sum of squares, df= degree of freedom, MS= mean of squares
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Table 34

Robust Test of Equality of Means for Teaching Level Differences on Perceived External

Pressure Variable

Variables Statistic  dfl df2 p

Perceived External Brown-
4.46 1 302.83 .04

Pressure Forsythe

Research Question 8: Is there a difference according to school types in variables of
conceptualization of metacognition, perceptions of students’ features and needs, distribution
of mathematical authority and perceived external pressure affecting mathematics teachers’

promotion of metacognition?

In this section, teachers working at public school and teachers working at private school are
compared in terms of the variables of teachers’ conceptualization of metacognition, their
perceptions of students’ features and needs, distribution of mathematical authority and
perceived external pressure. A one-way ANOVA was conducted to examine the differences
between school types, as private or public, teachers working at. Mean and standard deviation

values are shown in Table 35. The results are given in Table 36 and 37.
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Table 35

School-Based Distribution of Measures of Variables Affecting Mathematics Teachers’

Promotion of Metacognition

Variable School N Mean Standard
Type Deviation
Conceptualization of Private 34 40.70 4.30
Metacognition Public 280 38.27 7.29
Perceptions of Students’ Private 34 26.68 2.37
Features and needs Public 280 25.80 3.32
Distribution of Private 34 39.23 4.61
Mathematical Authority Public 280 38.78 5.66
Private 34 31.62 6.68

Perceived External Pressure
Public 280 34.37 6.27

Table 36

Robust Test of Equality of Means for School Type Differences on Conceptualization of

Metacognition Variable

Variable Statistic dfl  df2 p

Conceptualization of
o Brown-Forsythe 809 1 59.22 .01
Metacognition

The assumption of homogeneity of variances was violated on conceptualization of
metacognition variable. Therefore, the Brown-Forsythe F-ratio was reported given in Table

36. There was a significant effect of school type on conceptualization of metacognition

variable, F (1, 59.22) = .01, partial n? = 0.01. Mathematics teachers working at a private
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school (M= 40.70, SD= 4.30) had higher conceptualization of metacognition than
mathematics teachers working at a public school (M=38.27, SD=7.29). However, the effect

size of school type on conceptualization of metacognition variable was very low.

The results of one-way ANOVA indicated that there were no significant difference
between mathematics teachers working at a public school and mathematics teachers working
at a private school on perceptions of students’ features and needs and on distribution of
mathematical authority. However, mathematics teachers working at different types of school
significantly differed from each other on perceived external pressure variable, F (1,312) =
5.75, p= .02, partial n? = 0.02. Public school mathematics teachers (M=34.37, SD= 6.27)
perceived more external pressure than private school mathematics teachers (M=31.62, SD=
6.68). Calculated effect sizes of school types on perceived external pressure variable were
very low although there was a significant difference between public school teachers and

private school teachers on perceived external pressure variable.
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Table 37

ANOVA Results for the Differences between School Types on Variables Affecting

Mathematics Teachers’ Promotion of Metacognition

Variable Source SS df MS F p
Between
) 23.48 1 23.48 2.25 A3
Perceptions of Groups
Students’ Features  Within
3256.84 312 10.44
and needs Groups
Total 3280.32 313
Between
S 6.23 1 6.23 .20 .65
Distribution of Groups
Mathematical Within
) 9627.83 312 30.86
Authority Groups
Total 9634.05 313
Between
229.32 1 229.32 575 .02
) Groups
Perceived External
Within
Pressure 1244514 312 39.89
Groups
Total 12674.46 313

SS= sum of squares, df= degree of freedom, MS= mean of squares
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CHAPTER 6

DISCUSSION AND CONCLUSION

In the light of the aim of the study, describing profiles of mathematics teachers regarding
factors affecting promotion of students” metacognition was done in order to raise awareness
on mathematics teachers’ approaches to promotion of metacognition. The rationale for this
study was to contribute towards filling the gaps in scientific knowledge on psychological and
sociological factors affecting teachers’ promotion of metacognition as an educational
innovation through development of profiling tools. Although there are a limited number of
studies on promotion of metacognition and self-regulation, the literature on supporting and
hindering factors of promotion of metacognition and self-regulation is even scarcer.
Promotion of metacognition is a rather new issue in literature so supportive or hampering
factors are studied by a few researchers (Dignath-van Ewijk & van der Werf, 2012; Lau,
2013; Lombaerts, Engels, & van Braak, 2009; Vandevelde, Vandenbusshe, & Van Keer,
2012). Therefore, it was aimed to explore mathematics teachers’ approaches towards

promotion of metacognition by stating their current thoughts on these factors.

For this study, four instruments as the profiling tools were developed and validated.
The data were gathered from 314 middle and secondary school mathematics teachers. The
results indicated that most mathematics teachers’ current thoughts on three factors namely as
teachers’ conceptualization of metacognition, teachers’ perceptions of students’ features and
needs, the distribution of mathematical authority were positive. However, most mathematics

teachers felt external pressures on their teaching practices. The results indicated that although
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most teachers have positive approaches towards promotion of metacognition, external
pressure they perceived might have a negative influence on promotion of metacognition as an
educational innovation. The negative factors create pressure or stress on teachers so especially
teachers hesitating integrating educational changes in their classrooms may have problems
with adjusting their learning environment for example with respect to promotion of
metacognition (Lombaerts, Engels, & Van Braak, 2009; Pelletier, Seguin-Levesque, &

Legault, 2002).

Teachers’ Conceptualization of Metacognition

Teachers’ profile on conceptualization of metacognition variable was described through
descriptive statistics. Most participants were found to conceptualize metacognition as
multiphase phenomena which include those commonly accepted principles in the relevant
literature. This means most teachers stated they agreed on the importance of each component
of students’ metacognition within their teaching practices. It shows that teachers’ beliefs
about the presence of metacognition in their teaching are positive. Although the positive
results might be a result of social desirability, it is important to keep in mind that the teachers
are aware of the importance of metacognition in mathematics classrooms. The awareness of
teachers might lead them to introduce and promote metacognitive activities within their
teaching practices (Lombaerts et al., 2009). Furthermore, Dignath-van Ewijk and van der
Werf (2012) stated that primary school teachers have positive attitudes towards creating and
supporting constructivist and SRL environments. They supported the findings with
observations and confirmed that the teachers with positive attitudes created a learning

environment where SRL was promoted. However, teacher awareness or teacher belief about
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metacognition is a necessary, but not a sufficient condition. The reason is that there is a
literature on belief systems of teachers which indicate that beliefs are not always reflected in
teacher behavior (Chen, 2008; Raymond, 1997). The multi-case study of Raymond (1997)
indicated that when teachers gain more experience on teaching, their beliefs on teaching
mathematics nontraditionally turned into traditional mathematics teaching in their practices.
As an example, classroom management concerns of a teacher shadowed the teacher’s beliefs
on mathematics teaching and learning negatively. Therefore, from this finding, it can be stated
that better teachers’ conceptualization of metacognition parallel to those in the literature
reflecting the details and sophistication might influence teachers’ promotion of metacognition

positively when hampering factors were diminished or eliminated.

Teachers’ conceptualization of metacognition was investigated through group
comparisons as well to describe the sample on this variable. The results indicated that there
were significant gender differences on this variable in favor of female teachers. Middle
school mathematics teachers got higher points in conceptualization of metacognition variable
than secondary school mathematics teachers. The higher points in conceptualization of
metacognition variable showed that middle school mathematics teachers conceptualized
metacognition emphasizing more importance of its components than secondary school
mathematics teachers. Furthermore, a significant difference was also found between teachers
working at different school types on conceptualization of metacognition in favor of
mathematics teachers working at private school. It could be a result of their differences in
educational experiences or working conditions since in a previously conducted study teachers
working at private institutions stated having a good working condition, positive relationship
with colleagues, the opportunity of reflection on their teaching and reaching their teaching
goals (Karakose & Kocabasg, 2006). Furthermore, the differences between teachers working at

different school types might be a result of the fact that secondary school mathematics teachers
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are mostly graduates of faculties of science (111 out of 153), not of faculties of education (42
out of 153). Therefore, the differences could be explained by the educational experiences and
background of teachers since it might direct teachers’ beliefs on adapting educational

innovations such as metacognition (Peeters et al., 2013).

Teachers’ Perceptions of Students’ Features and Needs

Teachers’ perceptions of students’ features and needs was explored through descriptive
statistics. It was found that most participants perceived students’ features and needs in terms
of metacognition. They mostly stated they were aware of metacognitive characteristics of
students and acting upon it. In order to promote metacognition and self-regulation, learning
environments should be arranged accordingly (Lombaerts et al, 2007). However, there are
certain factors in which teachers’ stimulation of metacognition or self-regulation might be
affected by pupil characteristics and teachers’ teaching skills (Lombaerts, Engels, & van
Braak, 2009). They stated that it is important to integrate students’ cognitive and
metacognitive characteristics in designing learning environments. As Vandevelde,
Vandebussche and Van Keer (2012) stated, teachers who give priority to students’
characteristics in terms of their developmental milestones, their way of knowledge
construction, and participation of the learning process, are the ones taking “learning needs and
experiences of students as starting point” (p.1563). According to the findings of this study, it
could be stated that the participants might have positive approaches on introducing
metacognition in their classroom considering students’ metacognitive features and needs. In
perceptions of students’ features and needs variable, only significant difference was found

according to teaching level in favor of middle school level. The reason for the result might be
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the nurturing, parent-like nature of primary education (Louis, Marks, & Kruse, 1996). As they

stated, the concerns in high school shift to a more academic plane.

The Distribution of Mathematical Authority within Classroom

The distribution of mathematical authority is another factor defined as affecting mathematics
teachers’ promotion of metacognition. Results showed the majority of participants stated good
distribution of mathematical authority in which mathematics teachers guide learners to use
mathematical concepts and procedures in order to reach conclusions through creating an
environment where learners share their knowledge and discuss their mathematical thinking,
where they become communities of practices (Schoenfeld, 1992). As Schoenfeld (1992)
stated, teachers’ knowledge and skills are very important to create such a learning
environment. The results might be interpreted such that most participants might provide
learners with a learning environment where mathematical activities, processes or problems
can be interpreted and conceptualized through multiple viewpoints and where learners share
and discuss their mathematical ideas through taking responsibility of their learning (Wilson &
Lloyd, 2000). Lombaerts and his colleagues (2007) stated that such collaborative learning
environment should be beneficial for stimulating SRL. As Lau (2013) also stated for SRL
environment or promoting metacognition, teachers should give students control of their

learning gradually.

When group comparisons were investigated on distribution of mathematical authority
variable, there are remarkable results found. As Amid and Fried (2005) pointed out when
authority in classroom is discussed, most people imagine the teacher as “the head of a

classroom” (p.145). However, they also stated that there are authorities of parents, textbooks,
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administrators or students. Mathematical authority also belongs to the web of authorities in a
classroom. However, mathematical authority in the classroom might exist within a classroom
when teacher authority as expert authority is eliminated (Amid & Fried, 2005). Therefore,
mathematical authority is rather a new concept that provides a student-centered learning
environment for teachers and learners (Wilson & Llyod, 2000). With educational and
organizational change, it is important to investigate age, career stage, generational identity of
teachers that might give an idea about the effectiveness of the changes through educators with

various backgrounds (Hargreaves ,2005).

The group comparison results on distribution of mathematical authority variable
indicated that the teachers who had 1-5 years of experience distributed mathematical authority
better than the teachers who had 16 and above years of experience. Ghaith and Yaghi (1997)
reached the same conclusion that the relationship between experience and attitudes towards
integrating educational innovations into teaching practices was negative. Furthermore,
Hargreaves (2005) also described teachers in their early career as more enthusiastic,

optimistic and adaptive and in their later career as resistant to the changes in education.

A significant difference was found between age groups on distribution of
mathematical authority as well. Younger teachers supported a classroom environment where
mathematical authority is used by students better than older teachers. Younger teachers
provide learner with a mathematical discourse where they can discuss mathematical ideas,
they become a mathematical community. On the contrary to this finding, Mendoza (2004)
stated that there was no significant difference according to age between teachers on their
teaching styles consisting of expert and formal authority (Cluster 1), personal model, expert
and formal authority (Cluster 2), facilitator, personal model and expert (Cluster 3) and
facilitator, delegator and expert (Cluster 4). Both younger and older teachers chose cluster 1

and cluster 2 described more as a teacher-centered learning environment (Grasha, 1994).
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However, the findings of this study were consistent with the difference according to teachers’
level of experience on distribution of mathematical authority. Younger teachers as generally
less experienced ones that had 1-5 years of experience supported students’ exercises of
mathematical authority better than older ones as generally experienced ones that had 16 and

above years of experience.

Difference between teachers’ approaches to distribution of mathematical authority
according to gender was also found significant in this study. Female teachers got higher
scores on distribution of mathematical authority variable than male teachers. This means that
female teachers help learners to be active participants while teaching mathematics. Grasha’s
(1994) study on teaching styles of university teachers also supported this finding in a way that
female teachers’ scores on expert and formal authority were lower and on facilitator and
delegator were higher than male teachers. Mendoza (2004) also confirmed that male teachers
had more teacher-centered teaching styles and female teachers had more student-centered
teaching styles which are desirable in a learning environment where mathematical authority is

promoted.

The results of this study also indicated there was a difference between teachers’
approaches to distribution of mathematical authority according to teaching levels. Middle
school mathematics teachers have more positive approaches to a classroom environment
where mathematical authority is well-distributed than secondary school mathematics teachers.
Uredi (2006) found a significant difference between first and second level primary school
teachers’ teaching styles. First level primary school teachers chose student-centered teaching
as Cluster 4 consisting of facilitator, delegator and expert teaching styles. He stated such
differences might be a result of developmental characteristics and needs of first level primary
school students. Therefore, the difference between middle and secondary mathematics

teachers’ role in distribution of mathematical authority might be explained with the
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differences between middle and secondary school students’ characteristics and needs as

mentioned before.

Significant difference between teachers’ approaches to distribution of mathematical
authority according to education level differences was also found. Mathematics teachers with
a master’s degree had a more positive approach to distribute mathematical authority than
mathematics teachers with bachelor degree. However, Uredi’s (2006) study indicated that
there was no significant difference according to education level of middle school teachers on
their teaching styles. Especially, teachers who graduated with a bachelor degree and with
master’s degree less inclined to adopt a teacher-centered teaching style. As mentioned before,
such a significant difference might be a result of the difference between teachers’ educational
backgrounds since mathematical authority is an educational innovation in which student-
centered activities such as investigation of mathematics and discussion of mathematics are

fostered (Wilson & Lloyd, 2000).

External Pressure Perceived by Teachers

External pressure is highly perceived by most teachers in the sample. Especially change in
curriculum, timing, content, and students’ attitudes towards mathematics, classroom size,
parental expectations and achievement test were found to be important factors affecting
teaching practices such as promotion of metacognition. Vandevelde, Vandebussche and Van
Keer (2012) also found similar factors affecting teachers’ stimulation of self-regulation. They
stated that reluctance to change, traditions, teachers’ social and cultural background, lack of
time and an overloaded curriculum and parental expectations were hindering factors. As

Lombaerts, Engel and van Braak (2009) stated, school context characteristics consisting of
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classroom size, curriculum, parental expectations, expectations from principal and timing
creates occupational stress or pressure on teachers. They stated that school context factors

affect the stimulation of self-regulation or metacognition negatively.

When group comparisons were taken into account in terms of perceived external
pressure, on the contrary to literature (Karakose & Kocabas, 2006), public school
mathematics teachers perceived higher external pressure than private school teachers in this
study. Karakdse and Kocabas (2006) stated that private school teachers feel more pressure
because of high expectations from them. In this study, it was found that female teachers
perceived more external pressure than male teachers in parallel to occupational stress study of
Antaniou, Polychroni and Vlachakis (2006). Their study indicated that female teachers
perceived more occupational stress than male teachers when their workload, their students’
progress and their interaction with students were considered. Furthermore, this study
indicated middle and secondary school mathematics teachers also differed with respect to
perceived external pressure in favor of middle school mathematics teachers. Chan, Chen and
Chong (2010) also pointed out that middle school teachers perceived higher stress than
secondary school teachers when the sources of stress were workload, time pressure,
educational reforms, classroom management and students’ learning progress. The reason for
this result could be given as the characteristics of age-group taught and primary learning

environment (Kokkinos, 2007).
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A Framework for Analysing Mathematics Teaching for The Advancement of Metacognition

(FAMTAM)

Results showed that there were significant relationships between factors affecting promotion
of metacognition. For example, conceptualization of metacognition had a significant moderate
correlation with perceptions of students’ features and needs and low but significant
correlation with mathematical authority and perceived external pressure. Furthermore,
perceptions of students’ features and needs were significantly correlated with perceived
external pressure and mathematical authority as well. The results were parallel to Ader’s
findings (2009). He stated that the psychological and sociological factors within FAMTAM
are intertwined with each other. This inference was confirmed with correlation analysis once

more.

Ader (2009) especially stated that teachers’ perceptions of students’ features and
needs and teachers’ conceptualization of metacognition could not be separable at some point
since without conceptualizing metacognition, teachers could not act according to students’
features and needs based on metacognitive characteristics. In this study, with the Teachers’
Conceptualization of Metacognition Scale, it is aimed that teachers determine the place of
metacognitive activities of children in their teaching practices and students’ learning.
Furthermore, the aim of the Teachers’ Perceptions of Students’ Features and Needs Scale was
to examine what teachers know and do about metacognition of students in their classrooms.
While developing both scales, it was considered that both variables are related since teachers’
knowledge about students’ metacognition and their needs with respect to the development of
metacognition is highly dependent upon what teachers attach importance to the components

of metacognition. Therefore, the moderate correlation between the variables of
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conceptualization of metacognition and perceptions of students’ features and needs makes

sense with the findings of Ader’s study.

Limitations and Suggestions

One limitation of this study is the use of self-report instruments as the single data source.
Group comparisons for factors affecting promotion of metacognition are significant, but effect
sizes of the group comparisons were relatively small. The small amount of explained
variances is a limitation for explaining the factors affecting promotion of metacognition
(Lombaerts, Engels, & van Braak, 2009; Peeters et al., 2012). As the study of Dignath-van
Ewijk and Van der Werf (2012) performed in their study, it would be informative to describe
such data in-detail through using qualitative methods. For the further studies, it would be
better to describe the profiles of mathematics teachers with a larger sample size in order to

improve the generalizability of findings derived from the profiling tools.

Four factors on FAMTAM were derived from qualitative work with the observation of
three mathematics teachers working in England. It can be another limitation because there are
cultural differences between the context of the teachers that FAMTAM was developed with
and the context of the mathematics teachers of whom FAMTAM was used to describe the
approaches. However, such cultural differences contribute to FAMTAM since this study
indicated what the current place of Turkish mathematics teachers is in the factors affecting
promotion of metacognition. For further research on profiling, it might be helpful for
researchers to decide what to do next and what should be done for teachers while studying

promotion of metacognition.
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The data were collected through two different means: Web-version and paper-version
of the instruments. The reason is that firstly web-version was decided on so teachers could
reach the link easily. However, it was realized that most teachers who responded through
web-version of the instrument were younger ones so it was decided to use paper-version of
instruments to reach a variety of teachers who had different demographic information.
Therefore, paper-version of the instrument was used. For further research, it would be better

to collect data from same version of the instruments for possible negative effects.

Another limitation of this study might be depending on the extent to which
mathematics teachers” own metacognition affected the data collected through the scales on
factors affecting promotion of metacognition. While self-report instruments are filled out, it is
necessary to use metacognitive skills to reflect and to question one’s own thinking. The
profiling tools consist of statements on teachers’ teaching practices. For further research,
researchers could examine the relationship between teacher metacognition and the self-report

instruments on factors affecting promotion of metacognition.

The study showed that mathematics teachers have already had positive approaches
towards promotion of metacognition with respect to conceptualization of metacognition
variable, perceptions of students’ features and needs variables and distribution of
mathematical authority variable. However, perceived external pressure might have negative
influence on their teaching practices. As a possible next major step in research on teachers’
promotion of metacognition, investigation of the extent to which these variables affect
promotion of metacognition can be suggested. Therefore, teachers’ promotion of

metacognition can be modelled using the factors affecting promotion of metacognition.

Profiling tools developed in this study can be used for designing in-service training.

An intervention for mathematics teachers can be done based on the results of the study. In
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addition, developed profiling tools might be used in an intervention for mathematics teachers
for helping them to create a learning environment where positive factors were supported and
negative factors were eliminated. An intervention on dealing with factors affecting promotion
of metacognition for one specific mathematics teacher can be also done through determination
of the teacher’s profile on factors affecting promotion of metacognition using these tools.
Therefore, for the further research it would be better to design in-service training for
mathematics teachers through benefiting from FAMTAM and profiling tools derived from

FAMTAM.

The results of this study might inform researchers about where to start enabling
teachers to promote students’ metacognition. However, it should be considered that the
positive picture appearing in this study might be resulting from teachers’ ideas on how they
are supposed to think. Therefore, in addition to the self-report instruments, qualitative
methodology should also be used. Furthermore, the differences between teachers working at
middle and secondary schools should be investigated in detail. Although significant
differences on conceptualization of metacognition, perceptions of students’ features and needs
and perceived external pressure were found in favor of middle school mathematics teachers in
comparison with secondary school mathematics teachers, why such differences occur need to
be further investigated. For this reason, qualitative methods such as classroom observations
and in-depth interviews can be used. Teachers’ promotion of metacognition in mathematics
classrooms in different levels can be explained in detail with the factors affecting promotion
of metacognition. In addition to elaboration of four factors affecting promotion of
metacognition, with such qualitative methods, different factors affecting promotion of

metacognition might be observed and relationships can be drawn with the existing factors.
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APPENDICES
Appendix A

Demographic Information Sheet
KATILIMCI BiLGi FORMU
1- Cinsiyet
Kadin [] Erkek []

2- Asagidaki yas gruplarindan size uygun olani isaretleyiniz.

20-29 [] 30-39[] 40-49[] 50 veisti[]
3- Ogrenim durumunuz asagidakilerden hangisidir?
Lisans []  Yiiksek Lisans [0 Dpoktora [J

4- Mezun oldugunuz okul ve béliimii litfen belirtiniz.

5- Asagidaki mesleki kidem gruplarindan size uygun olani isaretleyiniz.

15 [] 610[] 11-15[] 16veistid [J

6- Calistiginiz kurum tiiriinii isaretleyiniz.

Devlet [] Ozel]

7- Egitim verdiginiz seviyeyi belirtiniz.
ilkokul ] ortaokul [ Ortasgretim [

8- Egitim verdiginiz okulun adini belirtiniz.
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Appendix B

The Teachers’ Conceptualization of Metacognition Scale

ACIKLAMA

Ust bilis (metacognition) genel olarak diisiinme hakkinda diisinme seklinde agiklanan
bir kavramdir. “Ust bilis, kisinin kendi bilissel siirecleri hakkindaki bilgisi ve bu bilgiyi
bilissel siireglerini denetlemek icin kullanmasidir” (Karakelle ve Sarag, 2010). Ust bilissel
bilgi, bilissel siireclerimizi nasil gerceklestirecegimize dair bir bilgi tiiriidiir. Ust bilissel
bilgiler kisinin kendi 6zellikleri hakkindaki bilgisi, farkli bilissel gorevlerin bilgisi ve bu
gorevleri gerceklestirme adina kullanilacak olan strateji bilgisi olarak tanimlanir. Ust bilissel
beceriler ise yontemsel bilgilerdir. Ust bilissel becerilerin kullanilmasi kisinin 6grenme
stireclerinin diizenlenmesi ve kontrol etmesi i¢in gereklidir. Kontrol etme, planlama, kendini
degerlendirme ve kendini gézlemleme, iist bilissel beceriler igin birer drnektir. Ust bilis ve
onu olusturan kavramlar 6gretim pratiklerimizde yer alan kavramlardir. Bu aragtirmada
matematik smiflarinda iist bilisin tesvik edilmesini etkileyen faktorleri belirlemek
hedeflenmistir.

1 numarayi isaretlemeniz hi¢ katilmadiginizi, 2 numarayi isaretlemeniz
katilmadiginizi, 3 numarayi isaretlemeniz ne katildiginizi ne de katilmadiginizi (n6tr
oldugunuzu), 4 numarayi isaretlemeniz katildiginizi ve 5 numaray1 isaretlemeniz kesinlikle
katildiginizi1 gostermektedir.

Asagidaki ifadelerin ne derece onemli | 1 2 |3 |4 )
olduguna katilma durumunuzu Hig Kesinlikle
belirtiniz. Katilmyor Katiliyoru

um m

1-Ogrencilerin kendi diisiincelerini
planlamasi

2- Ogrencilerin matematik ile ugrasirken
kendini gdzlemlemesi

3-Ogrencilerin gerekirse kendi yaptiklarini
tekrar diizenlemesi

4-Ogrencilerin kendi yaptiklarini
degerlendirmesi

5-Ogrencilerin gerekli bilgiyi secip
kullanabilmesi

6-Ogrencilerin kendi yaptiklarmi kontrol
etmesi

7-Ogrencilerin matematikteki uygulamalar
hakkinda bilgi sahibi olmas1

8-Ogrencilerin strateji bilgisine sahip
olmasi

9-Ogrencilerin kendi bilissel 6zelliklerini
bilmesi
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Appendix C

Psychometric Properties of The Teachers’ Conceptualization of Metacognition Scale

Table C1. Means and Standard Deviations of the Items in The Teachers’ Conceptualization of
Metacognition Scale

Item Number Mean Standard N
Deviation
1 4,53 0.72 62
2 455 0.62 62
3 4.55 0.69 62
4 4.65 0.55 62
5 4.55 0.74 62
6 4.69 0.62 62
7 4.45 0.86 62
8 4.48 0.80 62
9 4,52 0.78 62

Table C2. Item-total Correlations of the Items in The Teachers’ Conceptualization of
Metacognition Scale

Item Number Corrected Item-
Total Correlation

73
.61
.80
.54
.60
.66
.62
.80
.80

O© 00 NOoO Ol WDN B
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Appendix D

The Teachers’ Perceptions of Students’ Features and Needs Scale

ACIKLAMA

Ust bilis (metacognition) genel olarak diisiinme hakkinda diisinme seklinde agiklanan
bir kavramdur. “Ust bilis, kisinin kendi bilissel siirecleri hakkindaki bilgisi ve bu bilgiyi
bilissel siireclerini denetlemek i¢in kullanmasidir” (Karakelle ve Sarag, 2010). Ust bilissel
bilgi, bilissel siireglerimizi nasil gergeklestirecegimize dair bir bilgi tiiriidiir. Ust bilissel
bilgiler kisinin kendi 6zellikleri hakkindaki bilgisi, farkli bilissel gorevlerin bilgisi ve bu
gorevleri gerceklestirme adina kullanilacak olan strateji bilgisi olarak tanimlanir. Ust bilissel
beceriler ise yontemsel bilgilerdir. Ust bilissel becerilerin kullanilmasi kisinin 8grenme
stireclerinin diizenlenmesi ve kontrol etmesi i¢in gereklidir. Kontrol etme, planlama, kendini
degerlendirme ve kendini gézlemleme, iist bilissel beceriler igin birer drnektir. Ust bilis ve
onu olusturan kavramlar 6gretim pratiklerimizde yer alan kavramlardir. Bu aragtirmada
matematik siiflarinda iist biligin tesvik edilmesini etkileyen faktorleri belirlemek
hedeflenmistir.

1 numarayi isaretlemeniz hi¢ katilmadiginizi, 2 numarayi isaretlemeniz
katilmadiginizi, 3 numarayi isaretlemeniz ne katildiginizi ne de katilmadiginizi (n6tr
oldugunuzu), 4 numarayi isaretlemeniz katildiginizi ve 5 numaray1 isaretlemeniz kesinlikle
katildiginiz1 gostermektedir.

Anketin basinda verilen bilgi ve 1-Hig 2134 |5-

beceriler hakkindaki ifadelere ne Katilmiyoru Kesinlikle

kadar katildigimiz: belirtiniz. m katiliyoru
m

1-Gelisimsel siire¢ i¢inde gerceklesir, yas
biiyiidiik¢e onlar da gelisir.

2-Okul 6ncesi donemden itibaren
egitimin yardimiyla gelisir.

3- Motivasyonu yiiksek 6grencilerde
daha ¢ok goriilmektedir.

4-Basarili ¢ocuklar etkin bir sekilde
kullanmaktadir.

5- Ogretmen, problem ¢dzme siirecinde
basarili olamayan 6grencilere bu bilgi ve
becerileri kullanip yonlendirmeler
yapmalidir.

6-Cesitli 6gretim yontemleri (model
olma, sesli diisiinme, direkt anlatma gibi)
kullanarak 6grencilerin bu bilgi ve
becerilerinin gelistirilmesi saglanmalidir.
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Appendix E

Psychometric Properties of The Teachers’ Perceptions of Students’ Features and Needs Scale

Table E1. Means and Standard Deviations of the Items in the Conceptualization of
Metacognition Scale

Iltem Mean Standard N
Number Deviation
1 4.21 0.83 62
2 4.32 0.74 62
3 4.42 0.71 62
4 4,19 0.88 62
5 4.32 0.72 62
6 4.48 0.67 62

Table E2. Item-total Correlations of the Items in The Teachers’ Perceptions of Students’
Features and Needs Scale

Item Number Corrected Item-
Total Correlation

.53
.60
52
48
.63
.58

~No b WDN B
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Appendix F

The Distribution of Mathematical Authority Scale

1 numarayi isaretlemeniz hi¢ katilmadiginizi, 2 numarayi isaretlemeniz katilmadiginizi, 3
numarayi isaretlemeniz ne katildiginizi ne de katilmadiginizi (n6tr oldugunuzu), 4 numaray1
isaretlemeniz katildiginizi ve 5 numarayi isaretlemeniz kesinlikle katildiginizi géstermektedir.

Matematik sinifinda yapilanlarin dogru 1-Hig¢ 2 |3 |4 5-
ya da yanhs oldugunu belirleme giicii katilmyoru Kesinlikle
matematikte olmahdir. Boyle bir sinif m Katiliyoru
ortamu icin asagidaki ifadelere ne kadar m

katildigimiza liitfen belirtiniz.
1-Ogretmen ve dgrencilerin birlikte
sorguladiklar bir sinif ortami
olusturulmalidir.

2- Ogretmen bilmedigini gdstermemelidir
3-Ogrencilerin matematiksel siirecleri
kendilerinin yonetebildigi bir sinif ortami
olusturulmalidir.

4-Ogrencilerin birbirlerinin dgrenmelerine
katki saglayabilecekleri bir sinif ortami
tesvik edilmelidir.

5- Matematik sinifinda 6gretmenin
matematik bilgisinin sorgulanmasina izin
verilmemelidir.

6-Ogretmen matematigi sinifta dgrencilere
sadece bilgi aktararak gerceklestirmelidir
7-Matematik sinifinda 6grenmenin
gerceklesmesinin tek yolu 6gretmenin
bilgiyi 0grenciye aktarmasidir.

8- Ogrencilerin problem ¢dzme strateji ve
yontemlerini kullanarak dgretmene ihtiyag
duymadan matematik yapabilmeleri
saglanmalidir.

9- Ogrencilerin matematiksel siirecleri
degerlendirmelerine firsat verilmelidir.
10-Sinifta matematik uygulamalar1 sadece
Ogretmen tarafindan yapilmalidir.
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Appendix G

Psychometric Properties of The Distribution of Mathematical Authority Scale

Table G1. Means and Standard Deviations of the Items in The Distribution of Mathematical

Authority Scale

Standard

Item Number Mean . N
Deviation
1 4.48 0,70 62
2 3.47 1.35 62
3 3.87 0.91 62
4 4.45 0.80 62
5 3.60 1.36 62
6 450 0.76 62
7 4,16 1.03 62
8 3.56 1.14 62
9 4.37 0.68 62
10 4.32 1.07 62

Table G2. Item-total Correlations of the Items in The Distribution of Mathematical Authority
Scale

Item Number Corrected Item-Total
Correlation

43
32
.20
.50
15
.55
25
.20
35
.50

O© 00 NOoO Ol WDN B
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Appendix H

The External Pressure Perceived by Teachers Scale

1 numarayi isaretlemeniz hi¢ katilmadiginizi, 2 numarayi isaretlemeniz

katilmadiginizi, 3 numarayi isaretlemeniz ne katildiginizi ne de katilmadiginizi (notr
oldugunuzu), 4 numarayi isaretlemeniz katildiginizi ve 5 numarayi isaretlemeniz kesinlikle

katildiginiz1 géstermektedir.

Asagida verilen faktorlerin 6gretim
pratiklerinizi ne kadar etkiledigine
katilma durumunuzu belirtiniz.

1-Hic¢
katilmiyoru
m

5-
Kesinlikle
Katiliyoru
m

1-Miifredat ve 6gretim yaklasimlari
degisimi

2-Konular yetistirmek i¢in zamanin kisith
olmasi

3-Icerigin cocuklarin seviyesine agir
gelmesi

4-Ogrencilerin derse kars1 negatif olmalari

5-Sinif mevcudunun ¢ok olmasi

6-Velilerin beklentilerinin farkli farkli
olmasi

7-Okulda bunun i¢in yeterli kaynak
olmamasi

8-Okul idaresinin 6gretmen rolii digindaki
beklentileri

9-Genel basar1 sinavlari
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Appendix |

Psychometric Properties of The Distribution of Mathematical Authority Scale

Table 11. Means and Standard Deviations of the Items in The External Pressure Perceived by

Teachers Scale

Item Number Mean Standard N
Deviation
1 4.29 73 62
2 4.29 91 62
3 3.84 1.15 62
4 3.82 1.24 62
5 3.71 1.32 62
6 3.50 1.20 62
7 3.21 1.31 62
8 3.08 1.28 62
9 3.68 1.10 62

Table 12. Iltem-total Correlations of the Items in The External Pressure Perceived by Teachers
Scale

Item Number Corrected Item-
Total Correlation

A7
42
.50
.63
.53
39
49
32
.16

O© 00 NOoO Ol WDN B
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