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Abstract: This study aimed to investigate the relationship between students' active participation in mathematics
classes and their motivational regulations and critical thinking dispositions towards math. The sample comprised
243 secondary school students. The data were collected using the scales previously developed in the literature for
middle and high school students. Data collection procedures were carried out by the mathematics teachers of the
relevant classes in their own classrooms. First of all, the Kolmogorov-Smirnov test was applied, followed by the
calculation of the Spearman rank difference correlation coefficient to examine the relationship between active
participation and motivational regulation, and the Pearson correlation coefficient to show the relationship
between active participation and critical thinking disposition. The research findings indicated a moderately
significant positive relationship between students' active participation in mathematics classes and their
motivational regulation (p = 0.45). A similar moderately significant positive relationship was observed between
students' active participation in mathematics classes and their critical thinking dispositions (r = 0.54). These
findings could contribute to planning and presenting solution proposals based on the identified variables in this
study, with the aim of enhancing active participation in mathematics classes.
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Oz: Bu galigmanin amaci 6grencilerin matematik dersine etkin katilimlari ile matematik dersine iligkin giidiisel
diizenlemeleri ve elestirel diisinme egilimleri arasindaki iligkiyi incelemektir. Calismanin orneklemi 243
ortaokul Ogrencisinden olusmaktadir. Veri toplama araci olarak alan yazinda ortaokul ve lise &grencilerine
yonelik gelistirilmis olan dl¢ekler kullanilmistir. Veri toplama islemleri ilgili siniflarin matematik 6gretmenleri
tarafindan kendi simiflarinda gergeklestirilmistir. Veri analizi igin ilk olarak Kolmogorov-Smirnov testi
uygulanmis ve buna gore etkin katilim ve giidiisel diizenleme arasindaki iliskinin incelenmesi i¢in Spearman sira
farklar1 korelasyon katsayisinin, etkin katilim ve elestirel diisiinme egilimi arasindaki iliskinin incelenmesi i¢in
Pearson korelasyon katsayisimin hesaplanmasi tercih edilmistir. Calismanin bu islemlerin ardindan elde edilen
sonuglar su sekildedir: Ogrencilerin matematik dersine etkin katilimlar1 ile matematik dersine iliskin giidiisel
diizenlemeleri arasinda (p = 0.45) pozitif orta diizeyde anlamli bir iliski oldugu tespit edilmistir. Ogrencilerin
matematik dersine etkin katilimlar ile elestirel diigiinme egilimleri arasinda (r = 0.54) pozitif orta diizeyde
anlaml bir iligki oldugu tespit edilmistir. Bu sonuglar matematik dersine etkin katilimin artirilmasina yardimet
olmada, bu ¢alismada iligkili oldugu belirlenen degiskenler {izerinden gesitli ¢dziim Onerileri planlanmasina ve
sunulmasina katk: saglayabilir.

Anahtar Kelimeler: Matematik dersine etkin katilim, Elestirel diigiinme egilimi, Giidiisel diizenleme

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

At the middle and high school levels, students' lack of active class participation is an important risk
factor (Quaye & Harper, 2014) and therefore participation is considered essential for learning (Finn & Zimmer,
2012). Dunleavy and Milton (2009) indicated that it is quite difficult to identify the most effective classroom
practices in supporting participation, so it is important to identify the variables related to active class
participation. It is crucial to acknowledge that student characteristics also play a role in guiding the process of
determining these variables (Maguire, Egan, Hyland & Maguire, 2017), which is often overlooked in studies that
focus on external factors (teacher, content, materials, etc.) to enhance student participation. Especially
considering that (i) motivational regulation seeks to optimize motivation and (ii) critical thinking disposition
encompasses actions associated with effective lesson participation, these two variables may be internal factors
potentially related to effective participation in lessons. Finding out these relationships may provide insights for
interventions aiming to enhance effective participation in lessons and ultimately academic success. Therefore,
this study focuses on the relationship between students' active participation in mathematics classes and their
motivational regulation and critical thinking dispositions.
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1.1. Theoretical Framework

Identifying the variables related to students' participation in lessons and the levels of relationship among
these variables continues to be the subject of numerous studies in the field of education and training (Aypay &
Eryilmaz, 2011; Tasgin & Tung, 2018; Sedova, Sedlacek, Svaricek, Majcik, Navratilova, Drexlerova, Kychler &
Salamounova, 2019; Howe, Hennessy, Mercer, Vrikki & Wheatley, 2019; Schnitzler, Holzberger & Seidel,
2021). Bloom (1979) defines class participation as a student's interaction with the materials and explanations
provided for their learning in the specified way, while Christenson, Reschly, and Wylie (2012) define it as
students' active involvement in learning practices. This interaction is essential for the realization of learning,
which is considered an experiential product (Moore, 1989). It can be categorized as explicit participation when
externally observable and implicit participation when not externally observable (Ozgelik, 1992). For instance,
student's thinking about how to begin solving a problem presented by the teacher can be considered implicit
participation, while explaining the solution verbally or written can be considered explicit participation.

Class participation is typically assessed from three main dimensions: cognitive, affective and behavioral
(Wang, Bergin & Bergin, 2014). The affective dimension of participation pertains to positive emotions such as a
student's interest in the lesson, pleasure in learning and sense of personal or collective achievement, and
enthusiasm. The cognitive dimension refers to the mental and meta-cognitive activities performed by the student,
including concentration, sense-making, assumption-making, strategy use, and accuracy-assessment of solutions.
The behavioral dimension related to observable actions such as requesting clarification of a subject or question,
explaining results and solutions, taking an active role in team work and fulfilling assigned tasks. In some studies
(Reeve, 2013; Fredricks, Blumenfeld & Paris, 2004), these three dimensions encompass the concept of active
subjectivity, which relates to students’ behaviors, such as asking questions and communicating their requests and
subjective experiences to the teacher.

1.1.1. Active Participation and Motivational Regulation

Class participation can be challenging and boring for some students, while it can be easy and fun for others
(Eryllmaz & Dereli, 2011). Students' participation is closely related to their motivational background, which
encompasses the concepts of engagement and disaffection (Schunk, 2012). The concept of engagement refers to
the initiation of a planned action as well as its continuity despite problems (Skinner, Kindermann, Connel &
Wellborn, 2009). The opposite of this concept is disengagement which is also expressed as "disaffection”. The
concept of disaffection is characterized by dull, monotonous and unwilling participation without dedication,
perseverance, mental involvement and attentiveness. This concept also involves negative emotional states such
as boredom, sadness, and alienation (Skinner Kindermann, Connel & Wellborn, 2009). The concept of
disaffection determines the intensity and quality of students' involvement during the initiation and maintenance
of learning activities (Skinner, Wellborn & Connel, 1990). Students’ effective participation in the lesson is
primarily related to their engagement in learning. The concept of engagement is by definition related to initiating
and maintaining motivation, but they may not always co-occur. For instance, if a person desires to achieve
something but fails to take the necessary actions, they may be motivated but not be engaged. Although
engagement and motivation are distinct from each other, motivation can be transformed into engagement through
appropriate supportive designs (Kim, Park, Cozart & Lee, 2015). Students’ efforts and meta-cognitive
regulations during a learning process can transform motivation into engagement (Pintrich, Smith, Garcia &
McKeachie, 1993). The existing literature suggests that the concept of motivational regulation, which
encompasses all activities used to initiate, maintain and enhance motivation to some extent (Wolters, 2003),
primarily targeting one's effort and persistence (Schwinger & Stiensmeier-Pelster, 2012), can be related to
effective participation in the lesson.

Motivational regulation refers to the intentional process of affecting one's own motivation. The primary aim
of motivational regulation is to optimize motivation (Schwinger, Steinmayr & Spinath, 2009). Therefore,
individuals are expected to start, sustain, and even enhance their motivation for a particular task (Wolters, 2003).
For instance, a university student may recognize the importance of a particular learning material in order to
elevate their appraisal of a subject. This may help that student to continue with a learning task which was
previously perceived as dull and therefore abandoned unfinished (Engelschalk, Steuer & Dresel, 2016). The
example cited here clearly underscores the idea that a student's active participation in a lesson’s cognitive,
emotional and behavioral dimensions, especially proactive subjectivity, may be associated with motivational
regulation. In this case, a general evaluation can be derived from the definitions, dimensions and scopes of the
concepts of active participation and motivational regulation in a lesson. There is a relationship between a
student's motivation, which underlies the motivational regulation, and the concept of engagement, which
supports a student's effective participation in that lesson. It is also true for the relationship between a student’s
motivation, which is the basis of their motivational regulation for a course, and the concept of disaffection,
which negatively affects their effectiveness in that course. Accordingly, one of the goals of this study is to
statistically test the relationship between motivational regulation and active course participation, which has been
shown by previous literature findings.
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1.1.2. Active Participation and Critical Thinking Disposition

Active participation requires discussion, rather than lecturing (Sahinel, 2003). Critical thinking education
designed for primary school students should provide them with skills such as appreciating reason and truth,
being open-minded, respecting others during a discussion, and being willing to consider ideas from alternative
perspectives (Bailin, Case, Coombs & Daniels, 1999). Chaffee (2014) defines critical thinking as an approach to
evaluate situations from multiple perspectives through the use of reasons and evidence, encouraging active
thinking, cognitive organization, and exploration and analysis of questions. Critical thinking aims to establish
clear and logical connections between initial premises, relevant facts and justified conclusions (lvie, 2001).
Critical thinking disposition refers to individuals' inclination to employ critical thinking skills, including
analysis, evaluation, interpretation and discussion. Researchers argue that critical thinking skills can only be
employed when one has critical thinking disposition (Halpern, 1998; Walker, 2003; Zhang, 2003). The
implementation of the mentioned actions in a classroom is an important indicator of students' active participation
in the lesson. For example, willingness to consider alternative perspectives is related to the affective dimension
of class participation. Exploration through questioning and logical discussions are correlated to the cognitive and
behavioral dimensions of class participation. Consequently, the level of students’ engagement and disaffection
depends on the degree to which these actions are implemented in the classroom. There is an expected
relationship between students' active participation in the lesson and their critical thinking disposition. In this
regard, one of the goals of this study is to statistically examine the correlational relationship between active class
participation and critical thinking disposition, as indicated by the inferences from the literature.

1.2. Literature Review

A large number of studies in the literature have attempted to correlate students' class participation with
achievement or use it as a persuasive argument to increase achievement (Handelsman, Briggs, Sullivan &
Towler, 2005; Lumbantobing, 2012; Barr, 2014; Tang, Li, Auden & Dhuey, 2020). Additionally, there are more
recent studies (Alfino, Rochsantiningsih & Sulistyawati, 2019; Yeler & Ocak, 2021) in the literature that have
investigated how diverse learning and teaching approaches influence students' class participation. It is
noteworthy that studies on class participation are typically structured on the aforementioned purposes. These
vigorous efforts can be attributed to the numerous studies in the literature that have confirmed the hypothesis that
class participation is an important predictor of academic success (Grier-Reed, Appleton, Rodriguez, Ganuza &
Reschly, 2012). Beyond academic gains, active participation in lessons have provided various benefits, including
the development of skills, competence, psychological well-being, and a positive self-perception (Quaye &
Harper, 2014). These benefits have motivated researchers to identify the variables beyond academic performance
that are associated with active participation.

In their theoretical study, Corso, Bundick, Quaglia, and Haywood (2013) specifically focused on the
dynamics of students’ lesson participation, examining how it is influenced by the interactions among students,
teachers, and classroom content. The authors argue that students are constantly stimulated by their heightened
mobile access to social networks, games, TV, music and films. It was emphasized that, unlike teachers and
schools, students live in a world that competes for their attention and engagement and can allocate unlimited
resources to do so. The study findings indicated that teachers who strive to improve their pedagogical expertise,
establish better relationships with their students and increase the relevance of the course content are more likely
to achieve higher student participation in lesson. Although the study pointed out to the correlation between
teachers and course content, the most important factor is the initiation and continuity of student motivation
despite external stimuli. Therefore, it is vital for teachers to practice motivational regulation to optimize
motivation.

Tasgin and Tung (2018) explored the relationship between the active participation levels of secondary school
students and their motivation. They found that female students were more interested in actively participating in
lesson than male counterparts, and male students’ dissatisfaction level was higher than female students. They
reported that students were more interested in English and Turkish lessons than mathematics. The highest level
of dissatisfaction was observed in mathematics classes. Besides, the intrinsic motivation of students who were
actively engaged in the lesson increased positively as their grade level increased, while the intrinsic motivation
of dissatisfied students decreased. They also found a significant positive correlation between active participation
and intrinsic motivation.

These studies present theoretical and practical evidence on the relationship between active participation and
motivation, suggesting the possibility of a relationship between active participation and motivational regulation.
Although there are theoretical indications in the literature regarding the potential link between active
participation and critical thinking disposition, no study have addressed this relationship in the literature so far.
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1.3. Scope and Purpose of the Research

Students' active participation in lessons can be influenced by various factors, such as attitudes and interest
levels, that differ from lesson to lesson depending on the subject (Tasgin & Tung, 2018). In order to eliminate
these uncontrollable variables, it was necessary to restrict the scope of the study to one specific course (maths,
science, etc.). This decision raised the question of which specific course to investigate. Given that both teachers
and learners perceive a hierarchy in maths (Noyes, 2006; Schinck, Neale, Pugalee & Cifarelli, 2008; Sengiil &
Katranci, 2012), it is expected that motivation, especially its continuity, has a more important role in
mathematics courses than in other branches. The continuity of motivation is an essential element of both
engagement, which supports effective class participation, and motivational regulation that optimizes motivation.
Consequently, it was deemed appropriate to measure and evaluate the variables of active class participation and
motivational regulation through the mathematics courses. However, given that critical thinking disposition is
independent of a specific discipline, there is no question in the critical thinking disposition scale that students are
expected to answer considering a specific discipline. Therefore, the aim of this study is to examine the
relationship between students' active participation in mathematics classes and their motivational regulations and
critical thinking dispositions. In this regard, answers to the following questions were sought:

RQ 1) Is there a significant relationship between students' active participation in the mathematics classes and
their motivational regulation for mathematics?

RQ 2) Is there a significant relationship between students' active participation in mathematics classes and
their critical thinking dispositions?

2. Method
2.1. Research Model and Group

The method employed in this study, which aims to reveal the relationships between students' active
participation in the mathematics class and their motivational regulation and critical thinking dispositions is based
on a general survey model (Karasar, 2009). Convenient sampling method was used to select the participants.
Convenient sampling involves the selection of individuals readily available, easily accessible, and willing to
voluntarily participate in the research (Erkus, 2009). Therefore, it was deemed more appropriate to refer to the
participants as the “research group” instead of the “sample”. The research group comprised 243 secondary
school students. Information about students’ gender, grade level, school type, and school location are shown in
Table 1.

Table 1. Information about the Research Group

Variable Number Percentage
Gender Female 96 40
Male 147 60
5" grade 41 17
Grade Level 6" grade 60 25
8" grade 142 58
Public 206 85
School Type Private 37 15
School Location Province Centre 116 48
District Centre 127 52
Total 243 100

2.2. Data Collection Tools

Three data collection tools were utilized in the study: “Active Participation Scale” (Giiveng, 2015a) that aims
to assess students' active participation in lessons considering the concepts of behavioral & affective engagement
and behavioral & affective disaffection (four dimensions). From the behavioral engagement dimension of the
scale, "l participate in discussions in the class.”, from the affective engagement dimension, "I feel good in
class.", from the behavioral dissatisfaction dimension, "I make enough effort to save the situation." and from the
affective dissatisfaction dimension, "What happens in the classroom is none of my business." items can be given
as examples. The scale was developed for secondary and high school students. The four-point Likert-type scale
has 16 items with the options of "absolutely not true, mostly not true, mostly true, and absolutely true™ to reflect
participants’ opinions. As a result of the confirmatory factor analysis conducted by the developer of the scale,
which consists of a total of 16 items, to test its validity (¥*>=265.24; df=98, p=0.00; y*/df=2.71; RMSEA=0.069;
SRMR=0.053, AGFI=0.88; CFI=0.91; GFI=0.92; NNFI=0.89), normal or acceptable values were obtained
(Simsek, 2007). Accordingly, it can be said that the four-dimensional structure related to the active participation
scale is appropriate. In the study in which the scale was developed, the Cronbach Alpha coefficients obtained
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from secondary school students regarding its reliability were 0.81 for behavioral engagement, 0.71 for affective
engagement, 0.75 for behavioral dissatisfaction, and 0.71 for affective dissatisfaction. In this study, the Cronbach
Alpha coefficient for the entire scale was calculated as 0.82.

The second data collection instrument is the “Motivational Regulation Scale” (Giiveng, 2015b) that aims to
evaluate the motivational regulation of secondary and high school students. The four-point Likert-type scale has
12 items, with options of "absolutely not true, mostly not true, mostly true, and absolutely true". From the
intrinsic motivation dimension of the scale, "I am studying because the course is interesting.", from the identified
regulation dimension, " I’'m studying because what I learn will be helpful for me in the future.", from the
interjected regulation dimension, " I’'m studying because otherwise I will feel bad." and from the external
regulation dimension, " I’m studying because I’'m worrying that I’'m about to fail." items can be given as
examples. According to the confirmatory factor analysis results of the study in which the scale was developed
(x>=105.59, df=48; */df=1,96; p=0.00; RMSEA=0.074; SRMR=0.07; CFI=0.93; GFI=0.92; AGFI=0.87;
NFI=0.88), it can be said that the four sub-dimensional structure proposed for the scale is appropriate. The
Cronbach Alpha coefficients of the four sub-dimensions are 0.88 for “intrinsic motivation”, 0.77 for “identified
regulation”, 0.75 for “interjected regulation” and 0.75 for “external regulation”. In this study, the Cronbach
Alpha coefficient for the entire scale was calculated as 0.70.

The “Critical Thinking Disposition Scale” (Demircioglu & Kilmen, 2014) is the third data collection
instrument employed in the study. The five-point Likert-type scale has 26 items, with the options of "strongly
disagree, disagree, undecided, agree, and strongly agree" in which they can mark their opinions for each item.
From the engagement dimension of the scale "I am interested in many topics"”, from the cognitive maturity
dimension "I can get along well with people who disagree with me", from the innovativeness dimension, "I seek
out the facts even if they disturb me." items can be given as examples. The scale was developed and adapted for
the first-year high school students. According to the confirmatory factor analysis results of the study in which the
scale was developed (¥*>=1240.16; df=269; p=0.00; y*/df=4.61; RMSEA=0.05; SRMR=0.04; AGFI=0.91;
CFI1=0.97; NNFI=0.96), it can be said that the three-dimensional structure proposed for the scale is appropriate.
The Cronbach Alpha coefficients of the three-dimensions are 0.84 for engagement, 0.71 for cognitive maturity,
0.87 for innovativeness. The Cronbach Alpha coefficient for all items on the scale is 0.88. In this study, the
Cronbach Alpha coefficient for the entire scale was calculated as 0.91.

2.3. Data Collection Process

The data were collected during the spring term of the 2022-2023 academic year. The data collection
procedures were carried out by the mathematics teachers of the respective students (participants) in their own
classrooms. The students were asked to consider only their perspectives about the mathematics course while
completing both the active participation and motivational regulation scales. A total of 243 students validly
completed both the active participation and motivational regulation scales. The number of students who validly
completed both active participation and critical thinking disposition scales was 218. This discrepancy was
attributed to the absence of some students on the day the critical thinking scale was administered.

2.4. Data Analysis

The initial stage in the data analysis involved testing whether the total scores from the three scales had a
normal distribution. The Kolmogorov-Smirnov test results (Altunisik, Coskun, Bayraktaroglu & Yildirim, 2007)
showed that the scores for students' active participation (n=243; p =.20>.05 and n=218; p =.095>.05) and
critical thinking disposition (n=218; p =.20>.05) had a normal distribution, while the scores for the motivational
regulation scale were not normally distributed (n=243; p =.038<.05). Thus, the Spearman rank difference
correlation coefficient was calculated to assess the relationship between active participation and motivational
regulation. Additionally, Pearson correlation coefficient was measured to assess the relationship between active
participation and critical thinking disposition.

3. Findings

Consistent with the first research problem, the correlation analysis results regarding the correlation between
the students' levels of active participation (1) and their motivational regulation in mathematics classes (2) are
presented in Table 2.
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Table 2. Correlation Analysis Results regarding the Correlation Between Students' Level of Active Participation
and Motivational Regulations in Mathematics Classes (n=243)

Variable 1 2
1. Active Participation in Mathematics Classes 1
2. Motivational Regulation in Mathematics Classes 0.45** 1

Note.** The correlation is significant at p <.01 level.

As seen in Table 2, there is a statistically significant, positive and moderate level (Biiyiikoztiirk, 2011)
correlation between students' levels of active participation and their motivational regulation in mathematics
classes (p = 0.454; p =.00<.01).

In accordance with the second research problem, the results of the correlation analysis regarding the
relationship between students' levels of active participation in mathematics classes (1) and their critical thinking
dispositions (3) are shown in Table 3.

Table 3. Correlation Analysis Results regarding the Relationship Between Students' Level of Active
Participation in Mathematics Lesson and Critical Thinking Dispositions (n=218)

Variable 1 3
1. Active Participation in Mathematics Classes 1
3. Critical Thinking Disposition 0.54** 1

Note. ** The correlation is significant at p <.01 level.

As shown in Table 3, there is a statistically significant, positive and moderate level (Biiyiikoztiirk, 2011)
correlation between students' levels of active participation in mathematics classes and their critical thinking
dispositions (r =0.540; p =.00<.01).

4, Conclusion, Discussion and Recommendations

The study has two unique results. The first result of this study shows a moderately significant and positive
relationship between students' active participation in mathematics class and their motivational regulation. This
result aligns with the theoretical relationship suggested in the introduction part of this study, based on the
definitions and dimensions of the variables outlined in the literature. This finding suggest that the notion of
influencing students' motivational regulation indirectly via teachers’ efforts to increase effective lesson
participation, as also proposed by Corso et al. (2013) in their theoretical research, may have practical
implications. Similarly, Taggin and Tung (2018) observed a significant positive relationship between active
participation and intrinsic motivation, which supports our results.

The second result of this study similarly presents a moderately significant and positive correlation between
students' active participation in mathematics class and their critical thinking dispositions. This result suggests
that observing actions expected from individuals with critical thinking dispositions (Bailin et al., 1999; Sahinel,
2003; Chaffee, 2014) in the classroom can be serve as moderate indicators of effective participation in the
mathematics course. It also aligns with the findings of Stupple et al. (2017), suggesting that students with better
critical thinking skills tend to participate more actively in academic activities.

Critical mathematics education (CME) that aims to deepen a person’s understanding of certain topics and
change their perceptions by teaching the ability to ask basic statistical questions and present data (Frankestein,
1994), seeks to awaken and mobilize learners’ passive consciousness by turning social problems into classroom
problems (Freire, 1973). Active participation in lessons is essential for the success of CME, which overlaps with
our conclusion that indicates a positive relationship between critical thinking disposition and active participation
in mathematics lessons.

According to Freire (1973), students can only develop critical consciousness if they are not subjected to
exam-oriented, inquiry-free teaching models, which he refers to as 'banking'. The development of critical
consciousness depends on the implementation of critical thinking during lessons, which is closely associated
with students' inclination to think critically and actively participate in the lesson. Thus, in the context of the
second finding of this study, Freire's (1973) suggestion can be restated as follows: to enhance students' active
participation in mathematics lessons and their critical thinking tendencies, it is suggested to avoid from exam-
oriented, inquiry-free teaching models.

Active participation in a lesson can indicate interpersonal dialogue. The basic materials in a classroom that
aims to promote interpersonal dialogue are contextual problems that are suitable for student experiences,
encourage discussion and research, and are based on cultural, economic, and social backgrounds (Avct, 2018). In
this regard, it can be inferred that incorporating these materials into lessons can enhance students' active
participation in mathematics classes and their critical thinking dispositions.
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Class participation is an important predictor of academic performance (Grier-Reed, Appleton, Rodriguez,
Ganuza & Reschly, 2012). In this regard, the identification of two variables related to effective participation in
mathematics classes in this study may provide significant implications for interventions to enhance effective
participation in mathematics classes. Additionally, this study may provide insight into the potential factors of
disengagement in mathematics classes.

Several recent studies (Tugral & Giiveng, 2016; Kaya, 2018; Miillerke, Duchaine, Griinke & Karnes, 2019)
have investigated various learning models to enhance students' active participation in mathematics lessons. It is
recommended that the content of these pedagogical approaches prioritize psychological approaches to support
students' motivational regulation. Thus, students can be supported both cognitively and affectively by such
approaches to enhance their participation in mathematics lessons.

Problem-solving activities, which are often present in mathematics courses, may have played a role in
promoting motivational regulation, which primarily aims to impact one's effort and perseverance (Schwinger &
Stiensmeier-Pelster, 2012), and consequently may have led to get higher motivational regulation scores in this
study. Although the critical thinking disposition scale is structured independently of disciplines, it may be
argued that similar situation may apply to students’ critical thinking disposition scores due to the perception that
it is more appropriate for the nature of mathematics and science, alongside the frequent inclusion of problem-
solving activities in these subjects. It should be noted that the results obtained in this study are specifically
limited to the mathematics course. In order to generalize the observed relationship beyond the mathematics
context, it is recommended to conduct further studies using other sampling methods and to check whether such a
relationship exists in other disciplines.

Funding: No funding was reported for this study.
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University approved the study, on 29 August 2023 with the protocol code: 2023/08.
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Matematik Dersine Etkin Katihmin Giidiisel Diizenleme ve Elestirel Diisiinme Egilimi
ile Tliskisi

1. Giris

Ortaokul ve lise diizeyinde 6grencilerin derslere etkin katilim gdstermemesi 6dnemli bir risk faktorii olarak
kabul edilmektedir (Quaye & Harper, 2014) dolayisiyla katilim 6grenme icin gerekli gortilmektedir (Finn &
Zimmer, 2012). Dunleavy ve Milton (2009) derse katilimi desteklemede en etkili smif uygulamalarini
belirlemenin oldukga zor oldugunu belirtmistir. Bu nedenle, derse etkin katilimin iligkili oldugu degiskenlerin
belirlenmesi 6nemli bulunmaktadir. Ogrenci 6zelliklerinin bu degiskenlerin belirlenmesi siirecine rehberlik
etmede rol oynadigini kabul etmek 6nemlidir (Maguire, Egan, Hyland & Maguire, 2017). Ogrenci katilimini
etkilemek icin genellikle dig faktdrler (6gretmen, icerik, materyal vb.) iizerinden yiiriitiilen ¢alismalarda bu
durumun goz ard1 edildigi sdylenebilir. Ozellikle (i) giidiisel diizenlemenin motivasyonu optimize etme amaci ve
(i1) elestirel diisinme egiliminin etkin katilimin saglandigi bir derste gerceklesmesi beklenen eylemleri
beraberinde getirdigi gdz Oniine alindiginda; bu iki degiskenin derse etkin katilimla iligkili i¢sel faktorlerden
olabilecegi diigiiniilmektedir. Bu iliskilerin belirlenmesi derse etkin katilimi ve dolayisiyla bagariyr artirmayi
amagclayan miidahaleler i¢in rehberlik edebilir. Bu nedenle bu c¢alisma &grencilerin derse etkin katiliminin
giidiisel diizenleme ve elestirel diigiinme egilimi ile iliskisine odaklanmaktadir.

1.1. Kuramsal Cerceve

Ogrencilerin derslere katilin ile iliskili degiskenlerin ve bu degiskenlerin iliski diizeylerinin belirlenmesi
egitim-6gretim alaninda birgok ¢aligmaya konu olmaya devam etmektedir (Aypay & Eryilmaz, 2011; Tasgin &
Tung, 2018; Sedova, Sedlacek, Svaricek, Majcik, Navratilova, Drexlerova, Kychler & Salamounova, 2019;
Howe, Hennessy, Mercer, Vrikki & Wheatley, 2019; Schnitzler, Holzberger & Seidel, 2021). Derse katilim,
Bloom (1979) tarafindan Ogrencinin 6grenmesi i¢in hazirlanan isaret ve agiklamalarla, belirtilen sekilde
etkilesmesi; Christenson, Reschly ve Wylie (2012) tarafindan Ogrencilerin 6grenme eylemlerine etkin bir
bicimde dahil olmalar seklinde tanimlanmaktadir. Bu etkilesim, bir yasanti iiriinii olarak tanimlanan (Moore,
1989) oOgrenmenin gergeklesmesi igin gereklidir ve disaridan goézlenebilir oldugu durumlarda agik, disaridan
gozlenemedigi durumlarda ortiik katilim olarak degerlendirilmektedir (Ozgelik, 1992). Ornegin 6gretmenin
verdigi problemin ¢éziimiine nereden baslayacagina iliskin grencinin diisiinme eylemini ger¢eklestirmesi ortiik,
¢cOziimiinil sozlii veya yazili olarak agiklamasi acik katilim olarak degerlendirilebilir.

Derse katilim genellikle bilissel, duygusal ve davranigsal olmak {izere {i¢ ana boyutta ele alinmaktadir (Wang,
Bergin & Bergin, 2014). Katilimin duygusal boyutu ders esnasinda 6grencinin derse ilgi duymasi, bireysel veya
takim olarak 6grenmekten, basarmaktan keyif almasi, heyecan duymasi gibi olumlu duygularla ilgilidir. Biligsel
boyutu konsantrasyon, anlamlandirma, varsayimlarda bulunma, strateji kullanimi, ¢éziimiin dogrulugunu sinama
gibi 6grencinin gergeklestirdigi zihinsel, meta-biligsel aktivitelerle ilgilidir. Davranigsal boyutu, islenen konu
veya soru hakkinda s6z isteme, sonug ifade etme, ¢6ziimiinii agiklama, ekip ¢alismalarinda aktif gérev alma ve
bu gorevi yerine getirme gibi daha gozlenebilir eylemlerle ilgilidir. Bazi ¢alismalarda (Reeve, 2013; Fredricks,
Blumenfeld & Paris, 2004) bu ii¢ boyuta dgrencinin aktif 6znelligi de dahil edilmektedir. Burada s6zii edilen
aktif 6znellik 6grencinin etkin bicimde 6znel yasantilarindan hareketle soru sormasi, isteklerini 6gretmene
iletmesi gibi davranislarla ilgilidir.

1.1.1. Derse Etkin Katilm ve Giidiisel Diizenleme

Derse katilim bazi 6grenciler ig¢in zor ve sikici, bazilar iginse kolay ve gayet keyifli gelebilmektedir
(Eryllmaz & Dereli, 2011). Ogrencinin katilimi, kendini verme (engagement) ve karsiti olan hosnutsuzluk
(disaffection) kavramlarini kapsayan giidiisel kurulumuyla iliskilidir (Schunk, 2012). Kendini verme kavramu,
planlanan eylemin baslatilmasinin yani sira giigliiklere ragmen siirdiiriilmesidir (Skinner, Kindermann, Connel &
Wellborn, 2009). Bu kavramin tersi kendini vermemedir ve kavramsal olarak “hognutsuzluk” seklinde ifade
edilmektedir. Hosnutsuzluk kavrami, kendini derse vermemenin yani sira ¢abanin, azmin, zihinsel katilimin ve
dikkatin yer almadigi rutin, cansiz ve isteksiz katilimi da icermektedir. Ayrica hosnutsuzluk kavrami sikilma,
iiziilme ve yabancilagma gibi olumsuz duygusal durumlar1 da kapsamaktadir (Skinner Kindermann, Connel &
Wellborn, 2009). Kendini verme ve hognutsuzluk kavramlar1 6grencilerin 6grenme etkinliklerinin baglatilmasi ve
strdiirtilmesi esnasindaki katiliminin yogunlugunu ve niteligini belirler (Skinner, Wellborn & Connel, 1990).
Ogrencinin derse etkin katilimi temel olarak kendini 6grenmeye vermesiyle iliskilidir. Kendini verme kavran
da tanimi geregi motivasyonu baglatmak ve siirdiirmekle iliskilidir ancak motivasyon ve kendini verme her
zaman bir arada bulunmayabilir. Ornegin bir seyin elde edilmesinin sadece istendigi ancak bunun icin gerekli
eylemlerin yerine getirilmedigi durumlarda motivasyon var ancak kendini verme yoktur. Kendini verme ve
motivasyon farkli seyler olsa da motivasyon, uygun destek tasarimi ile kendini vermeye doniistiiriilebilir (Kim,
Park, Cozart & Lee, 2015). Motivasyonu katilima doniistiiren sey, 6grencilerin 6grenme siireclerine kattiklari
caba ve stbilissel diizenlemedir (Pintrich, Smith, Garcia & McKeachie, 1993). Alan yazindaki bu
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degerlendirmelerle birlikte ozellikle c¢aba faktoriiniin anilan doniisiimdeki etkisi, motivasyonu baslatmak,
stirdiirmek ve belirli bir dereceye kadar artirmak i¢in kullanilan tiim etkinlikleri kapsayan (Wolters, 2003) ve
oncelikle kisinin cabasimi ve sebatini etkilemeyi amaglayan (Schwinger & Stiensmeier-Pelster, 2012) giidiisel
diizenleme kavraminin, derse etkin katilim ile iligkili olabilecegini diisiindiirmektedir.

Giidiisel diizenleme, kisinin kendi motivasyonunu kasitli olarak etkilemesidir. Giidiisel diizenlemenin
dogasinda var olan ama¢ motivasyonu optimize etmektir (Schwinger, Steinmayr & Spinath, 2009). Bu anlamda,
bireylerin belirli bir faaliyetle ilgili motivasyonunu baslatmasi, siirdiirmesi ve hatta artirmasi beklenir (Wolters,
2003). Ornegin, bir {iniversite dgrencisi, bir konuya iliskin 6znel degerlendirmesini yiikseltmek igin belirli bir
6grenme materyalinin 6neminin farkina varabilir. Bu durum, 6grencinin daha 6nce sikict olarak deneyimlemis
oldugu ve bu nedenle yarim biraktigi bir 6grenme gorevine devam etmesine yardimci olabilir (Engelschalk,
Steuer & Dresel, 2016). Burada verilen 6rnek, basta aktif 6znellik olmak iizere bilissel, duygusal ve davranigsal
boyutlariyla 6grencinin derse etkin katilimimnin giidiisel diizenleme ile iligkili olabilecegi diislincesini belirgin bir
sekilde desteklemektedir. O hélde derse etkin katilim ve giidiisel diizenleme kavramlarinin tanimlari, boyutlar
ve kapsamlar1 {izerinden sdyle bir genel degerlendirme elde edilmektedir. Ogrencinin bir derse iliskin giidiisel
diizenlemesinin temelinde yer alan motivasyonu ile 6grencinin o derse etkin katilimini destekleyen kendini
verme kavrami arasinda yargisal bir iliski olmas1 beklenir. Benzer beklenti, 6grencinin bir derse iliskin giidiisel
diizenlemesinin temelinde yer alan motivasyonu ile &grencinin o derse etkin katilimini olumsuz etkileyen
hosnutsuzluk kavrami arasindaki iligki icin de gegerlidir. Bu dogrultuda bu arastirmanin amaglarindan biri, alan
yazindan yapilan bu ¢ikarimlarin mevcut olduguna isaret ettigi derse etkin katilim ve giidiisel diizenleme
arasindaki yargisal iliskiyi istatistiksel olarak test etmektir.

1.1.2. Derse Etkin Katihm ve Elestirel Diisiinme Egilimi

Etkin katilim konularin anlatimini degil, tartistlmasim gerekli kilar (Sahinel, 2003). flkokul diizeyi igin
tasarlanan elestirel diiglinme egitimi, Ogrencilere akla ve ger¢ege deger verme, agik fikirli olma, tartigma
sirasinda bagkalarina saygi duyma ve diisiincelere baska agilardan bakmaya istekli olma gibi becerileri
kazandirmaya uygun olmalidir (Bailin, Case, Coombs & Daniels, 1999). Chaffee (2014) elestirel diisiinmeyi,
sebeplere ve kanitlara dayali olarak durumlart farkli acilardan degerlendirmeye, aktif diisiinmeye, diisiinceyi
organize etmeye, sorularla kesfetmeye ve analiz etmeye yardimci olan bir yaklasim olarak tanimlamaktadir.
Elestirel diisiinme, baslangi¢c oOnciilleri, ilgili gercekler ve garanti edilen sonuglar arasinda agik ve mantikli
baglantilar kurmay1 amaclamaktadir (Ivie, 2001). Elestirel diisiinme egilimi; bireylerin analiz, degerlendirme,
yorumlama, tartigma gibi elestirel diisiinme kapsaminda olan becerilerini kullanmaya olan yonelimlerini ifade
etmektedir. Arastirmacilar, elestirel diisiinme becerilerinin, ancak elestirel diigiinme egilimine sahip olundugu
zaman kullanilabilecegini savunmaktadir (Halpern, 1998; Walker, 2003; Zhang, 2003). Burada elestirel diisiinme
kapsaminda oldugu ifade edilen eylemlerin siifta ders esnasinda gergeklesmesi 6grencilerin o derse etkin
katilim sagladigina iliskin énemli gostergelerdir. Ornegin, diisiincelere baska agilardan bakmaya istekli olma
eylemi derse katilimin duyussal boyutuyla, sorularla kesfetmeye calisma ve mantiksal tartigmalara girme
eylemleri derse katilimin biligsel ve davranigsal boyutlariyla ilgilidir. Dolayisiyla bu eylemlerin simifta
gerceklesme diizeyi 6grencinin kendini verme ve hosnutsuzlugunun diizeyi ile ilgilidir. O héalde &grencilerin
derse etkin katilimi ve elestirel diisiinme egilimi arasinda yargisal bir iligski olmasi beklenir. Bu dogrultuda bu
arastirmanin amaglarindan bir digeri, alan yazindan yapilan bu ¢ikarimlarin mevcut olduguna isaret ettigi derse
etkin katilim ve elestirel diisiinme egilimi arasindaki yargisal iligkiyi istatistiksel olarak test etmektir.

1.2. Literatiir Taramasi

Alan yazinda Ogrencilerin derse katilimini basari ile iliskilendirmeye veya basariyr artirmada etkili bir
argliman olarak kullanmaya yonelik ¢ok sayida calismaya rastlanmaktadir (Handelsman, Briggs, Sullivan &
Towler, 2005; Lumbantobing, 2012; Barr, 2014; Tang, Li, Auden & Dhuey, 2020). Bununla birlikte alan yazinda
cesitli O0grenme Ogretme yaklagimlarinin 6grencilerin derse katilimimi nasil etkiledigini inceleyen giincel
caligmalara da (Alfino, Rochsantiningsih & Sulistyawati, 2019; Yeler & Ocak, 2021) rastlanmaktadir. Derse
katilim ile ilgili ¢aligmalarin genellikle anilan amaglar iizerine yapilandirildigi goriilmektedir. Bu yogunlugun,
derse katilimin akademik basarimin énemli bir yordayicist oldugu hipotezinin alan yazinda bir¢ok c¢alisma ile
dogrulanmig (Grier-Reed, Appleton, Rodriguez, Ganuza & Reschly, 2012) olmasmdan kaynaklandigi
diistiniilmektedir. Derslere etkin katilim akademik kazanimlarin 6tesinde, beceri gelisimi, yeterlilik olusturma,
psikolojik iyi olus gelistirme ve benlik hakkinda daha olumlu goriislere sahip olma konusunda ¢esitli faydalar da
saglayabilmektedir (Quaye & Harper, 2014). Bu faydalar arastirmacilari derse etkin katilimla iligkili —akademik
performans disindaki— degiskenleri belirlemeye yoneltmistir.

Corso, Bundick, Quaglia ve Haywood (2013) yaptiklar1 teorik ¢alismada 6zellikle 6grenciler, 6gretmenler ve
simif icerigi arasindaki etkilesimin bir fonksiyonu olarak sinifta 6grenci katiliminin nasil gergeklestigine
odaklanmuslardir. Caligmada 6grencilerin sosyal aglara, oyunlara, TV'ye, miizige ve filmlere mobil erigimlerinin
artmastyla siirekli uyarildiklar1 ifade edilmektedir. Ogretmenlerin ve okullarin aksine, dgrencilerin dikkatlerini
¢ekmek ve katilimlarmi saglamak igin yarisan ve bunun igin smirsiz kaynaklari ayirabilen bir diinyada
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yasadiklart vurgulanmistir. Caligmada kavramsal olarak pedagojik uzmanliklarini gelistirmeye, 6grencileriyle
daha iyi iligkiler kurmaya ve ders igeriginin uygunlugunu artirmaya ¢alisan 6gretmenlerin derse katilimi artirma
olasiligmin daha yiiksek oldugu belirtilmistir. Caligmada vurgulanan husus 6gretmenler ve ders igerigi ile ilgili
olsa da esas unsur 6grencilerin derse kargt motivasyonunu baslatmak ve dis uyaricilara ragmen motivasyonun
siirekliligini artirmakla ilgilidir. Ogretmenlerden beklenen bu ¢abanin 6grencideki en énemli karsiliklarindan
biri —amac1 motivasyonu optimize etmek olan— giidiisel diizenlemedir.

Tasgin ve Tung (2018) ortaokul 6grencilerinin etkin katilim diizeyleri ile motivasyonlar1 arasindaki iligkiyi
incelemistir. Caligma sonucunda kiz 6grencilerin derse kendini verme konusunda erkek 6grencilere gore daha
ilgili olduklarini, erkek ogrencilerin hosnutsuzluk diizeyinin kiz Ogrencilere gore daha yiiksek oldugunu
bulmuslardir. Ogrencilerin matematik dersinden ¢ok Ingilizce ve Tiirkge dersleriyle ilgilendiklerini ve en fazla
matematik dersinden hosnutsuz olduklarini, sinif seviyeleri arttika derse kendini veren o6grencilerin igsel
motivasyonlarinin olumlu yonde arttigini, hosnutsuz 6grencilerin ise igsel motivasyonlarinin azaldigini ifade
etmislerdir. Bunlara ek olarak etkin katilim ile igsel motivasyon arasinda pozitif yonde anlamli bir iligski oldugu
sonucuna ulagsmislardir.

Etkin katilim ile motivasyon arasindaki iligkiye dair teorik ve uygulamali kanitlar sunan bu ¢aligmalar, derse
etkin katilim ile giidiisel diizenleme arasinda da bir iligki olabilecegine igaret etmektedir. Alan yazinda derse
etkin katilim ve elestirel diislinme egiliminin birbiri ile iligkili olabilecegine dair teorik (yargisal) isaretler
bulunmasina ragmen yapilan alan yazin taramasinda bu iki degisken arasindaki iliskinin incelendigi bir
calismaya rastlanmamustir.

1.3. Arastirmanin Kapsami ve Amaci

Ogrencilerin derse etkin katilimi, tutumlar ve ilgi diizeyleri gibi dersten derse (bransa gore) farklilik gosteren
degiskenlerden etkilenebilmektedir (Tasgin & Tung, 2018). Calismanin sonuglarini, kontrol edilemeyen bu tip
degiskenlerden arindirmak i¢in arastirmanin kapsaminin tek bir dersle (matematik, fen vb.) sinirlandirilmasi
gerekli goriilmiistiir. Bu gerekce aradaki iligkilerin hangi ders iizerinden arastirilacagi sorusunu beraberinde
getirmistir. Ogreten ve dgrenenler tarafindan hiyerarsik bir yapr olarak algilanmasi sebebiyle (Noyes, 2006;
Schinck, Neale, Pugalee & Cifarelli, 2008; Sengiil & Katranci, 2012) matematikte ve dolayistyla matematik
derslerinde motivasyonun dzellikle siirekliliginin diger branslara gore daha 6nemli bir role sahip olmasi beklenir.
Motivasyonun siirekliligi hem derse etkin katilimi destekleyen kendini verme kavramimin hem de amaci
motivasyonu optimize etmek olan giidiisel diizenlemenin esas unsurudur. Bu nedenle derse etkin katilim ve
giidiisel diizenleme degiskenlerinin matematik dersi T{izerinden Ol¢lilmesi ve degerlendirilmesi uygun
bulunmustur. Ancak elestirel diisinme egilimi disiplinlerden bagimsiz oldugu icin Ol¢eginde Sgrencilerin
herhangi bir brans1 géz oniinde bulundurarak cevaplamalari beklenen herhangi bir soru bulunmamaktadir. Bu
nedenle elestirel diisiinme egilimi kapsaminin herhangi bir bransla sinirlandirilmasina ihtiya¢ duyulmamistir. Bu
dogrultuda bu ¢alismanin amaci 6grencilerin matematik dersine etkin katilimlari ile matematik dersine iliskin
giidiisel diizenlemeleri ve elestirel diisiinme egilimleri arasindaki iligkiyi incelemektir. Bu amaci gergeklestirmek
tizere belirlenen arastirma sorulart sunlardir:

1. Ogrencilerin matematik dersine etkin katilimlar1 ile matematik dersine iliskin giidiisel diizenlemeleri
arasinda anlamli iligki var midir?

2. Ogrencilerin matematik dersine etkin katilimlari ile elestirel diisiinme egilimleri arasinda anlaml iligki var
midir?

2. Yontem
2.1. Arastirma Modeli ve Grubu

Ogrencilerin matematik dersine etkin katihmlar1 ile matematik dersine iliskin giidiisel diizenlemeleri ve
elestirel diisiinme egilimleri arasindaki iligkileri mevcut haliyle ve evreni temsil eden bir 6rneklem {izerinden
betimlemeyi amaglayan (Karasar, 2009) bu ¢alismanin yontemi genel tarama modelindedir. Katilimcilarin
belirlenmesinde uygun 6rnekleme yontemi kullanilmistir. Uygun 6rnekleme, yakin ¢evrede bulunan, erisilmesi
kolay ve arastirmaya goniillii olarak katilmak isteyen bireyler lizerinde yapilan &rneklemedir (Erkus, 2009). Bu
sebeple bu c¢aliymada Orneklem kavrami yerine arastirma grubu kavraminin kullanilmasi daha uygun
goriilmiistiir. Arastirma grubu 243 ortaokul dgrencisini kapsamaktadir. Ogrencilerin cinsiyetleri, devam ettikleri
smif diizeyi, okul tiirii ve okullarmin konumuna iliskin bilgiler Tablo 1’de verilmistir.
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Tablo 1. Arastirma Grubunda Yer Alan Ogrencilere iliskin Bilgiler

Ozellik Say1 Yiizde
Cinsivet Kadin 96 40
y Erkek 147 60
5. siif 41 17
Sinif Diizeyi 6. sif 60 25
8. simif 142 58
L Devlet 206 85
Okul Tari Ozel 37 15
Il Merkezi 116 48
Okulun Konumu flce Merkezi 127 52

Toplam 243 100

2.2. Veri Toplama Araclari

Aragtirmada ii¢ veri toplama arac1 kullanilmistir. Birincisi, Etkin Katilim Olgegidir (Giiveng, 2015a). Olgegin
amaci davranigssal ve duyussal kendini verme ile davranigssal ve duyussal hosnutsuzluk kavramlart (dort alt
boyut) iizerinden &grencilerin derse etkin katilim diizeylerini belirlemektir. Olgegin davranissal kendini verme
boyutundan “Smiftaki tartigmalara katilirim.”, duyussal kendini verme boyutundan “Derste kendimi iyi
hissederim.”, davranigsal hosnutsuzluk boyutundan “Durumu kurtaracak kadar ¢aba harcarim.” ve duyussal
hosnutsuzluk boyutundan “Smifta olup bitenler beni ilgilendirmez.” maddeleri 6rnek olarak verilebilir. Olgek
ortaokul ve lise d6grencileri i¢in gelistirilmistir. Dortlii likert tipinde olan 6lgekte katilimcilara her bir madde i¢in
goriislerini isaretleyebilecekleri “kesinlikle dogru degil, ¢ogunlukla dogru degil, cogunlukla dogru ve kesinlikle
dogru” seklinde secenekler sunulmaktadir. Toplam 16 maddeden olusan 6lgegin gelistiricisi tarafindan gecerligin
smanmasi i¢in yapilan dogrulayici faktdr analizi sonucunda (y>=265.24; df=98, p=0.00; ¥*df=2.71;
RMSEA=0.069; SRMR=0.053, AGFI=0.88; CFI=0.91; GFI=0.92; NNFI=0.89) normal veya kabul edilebilir
degerler elde edilmistir (Simsek, 2007). Buna gore etkin katilim 6lgegiyle ilgili dort boyutlu yapinin uygun
oldugu sdylenebilir. Olgegin gelistirildigi ¢alismada giivenirligi ile ilgili ortaokul dgrencilerinden elde edilen
Cronbach Alpha katsayilart davranigsal kendini verme ig¢in 0.81, duyussal kendini verme i¢in 0.71, davranigsal
hosnutsuzluk i¢in 0.75, duyussal hosnutsuzluk i¢in 0.71’dir. Bu arastirmada ise 6lgegin tamami i¢in Cronbach
Alpha katsay1 0.82 olarak hesaplanmuistir.

Arastirmada kullanilan ikinci veri toplama araci Giidiisel Diizenleme (Giiveng, 2015b) dlgegidir. Olgegin
amac1 ortaokul ve lise dgrencilerinin giidiisel diizenlemelerini incelemektir. Olgek toplam 12 maddeden
olusmaktadir. Dortlii likert tipinde olan dlgekte katilimceilara her bir madde i¢in goriislerini igaretleyebilecekleri
“kesinlikle dogru degil, cogunlukla dogru degil, cogunlukla dogru ve kesinlikle dogru” seklinde segenekler
sunulmaktadir. Olgegin icsel giidiilenme boyutundan “ilging buldugum icin bu dersi 6grenmeye calistyorum.”,
tanimlanmis giidii boyutundan “Bu derste 6grendiklerim ileride ¢ok isime yarayacagi i¢in ders galigsiyorum.”, ice
yansitilmis giidii boyutundan “Kendimi kotii hissetmemek i¢in calisgtyorum.” ve digsal giidiilenme boyutundan
“Sinifta kalmaktan korktugum igin dgrenmeye calistyorum.” maddeleri 6rnek olarak verilebilir. Olgegin
gelistirildigi calismanin dogrulayici faktdr analizi sonuglarma gore (}*=105.59, df=48; y*/df=1,96; p=0.00;
RMSEA=0.074; SRMR=0.07; CF1=0.93; GFI=0.92; AGFI=0.87; NFI=0.88), 6l¢ek i¢cin Onerilen dort alt boyutlu
yapinin uygun oldugu soylenebilir. Icerdigi dért alt boyutun Cronbach Alpha katsayilari, igsel giidiilenme igin
0.88, tanimlanmig giidii igin 0.77 , ige yansitilmig giidii igin 0.75 ve digsal giidiilenme i¢in 0.67°dir. Bu
arastirmada ise 6l¢egin tamami igin Cronbach Alpha katsayis1 0.70 olarak hesaplanmustir.

Aragtirmada kullanilan {iglincii veri toplama araci Elestirel Diisiinme Egilimi (Demircioglu & Kilmen, 2014)
dlcegidir. Olgek toplam 26 maddeden olusmaktadir. Besli likert tipinde olan dlgekte katilimcilara her bir madde
icin gorislerini isaretleyebilecekleri “kesinlikle katilmiyorum, katilmiyorum, kararsizim, katiliyorum ve
kesinlikle katiliyorum” seklinde segenekler sunulmaktadir. Olgegin dngdriisellik boyutundan “Pek ¢ok konuya
ilgi duyarim.”, biligsel olgunluk boyutundan “Benimle ayni goriiste olmayan insanlarla iyi gecinebilirim.” ve
yenilik¢ilik boyutundan “Beni rahatsiz etse bile gergekleri arastiririm.” maddeleri 6rnek olarak verilebilir.
Olgegin gelistirme ve uyarlama calismalar1 lise birinci smif ogrencileri ile gergeklestirilmistir. Olcegin
dogrulayici faktdr analizi sonuglarina gore (¥>=1240.16; df=269; p=0.00; y*/df=4.61; RMSEA=0.05;
SRMR=0.04; AGFI=0.91; CFI=0.97; NNFI=0.96) ol¢ek i¢in Onerilen ii¢ boyutlu yapmin uygun oldugu
soylenebilir. Igerdigi ii¢ alt boyutun Cronbach Alpha katsayilar1 ongériisellik icin 0.84, bilissel olgunluk icin
0.71 ve yenilikgilik igin 0.87°dir. Olgegin tiim maddelerine iliskin Cronbach Alpha katsayis1 0.88’dir. Bu
arastirmada ise 0l¢egin tamamu i¢in Cronbach Alpha katsay1 0.91 olarak hesaplanmustir.

2.3. Verilerin Toplanmasi

Veriler 2022-2023 Egitim Ogretim Yili Bahar Doneminde toplanmustir. Veri toplama islemleri ilgili
ogrencilerin (katilimcilarin) matematik Ogretmenleri tarafindan kendi smniflarinda  gerceklestirilmistir.
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Ogrencilerden etkin katihim ve giidiisel diizenleme 6lceklerini doldururken sadece matematik dersi ile ilgili
gorislerini géz oniinde bulundurmalar: istenmistir. Etkin katilim ve giidiisel diizenleme 6lgeklerinin her ikisini
de gecerli bir sekilde dolduran 6grenci sayisi 243’tiir. Etkin katilim ve elestirel diisiinme egilimi 6l¢eklerinin her
ikisini de gegerli bir sekilde dolduran 6grenci sayisi 218’dir. Aradaki bu fark elestirel diisiinme olgeginin
uygulandig: giin okulda bulunmayan 6grencilerden kaynaklanmaktadir.

2.4. Verilerin Analizi

Veri analizinde yapilan ilk islem 6grencilerin ii¢ 6lgegin her birinden aldiklari toplam puanlarin kendi
i¢lerinde normal dagilima sahip olup olmadiklarinin smnanmasidir. Bunun i¢in uygulanan Kolmogorov-Smirnov
testi (Altunisik, Coskun, Bayraktaroglu & Yildirim, 2007) sonuglart &grencilerin etkin katilim (n=243;
p=0,20>0,05 ve n=218; p=0,095>0,05) ve elestirel disiinme egilimi (n=218; p=0,20>0,05) O6l¢eklerinin
puanlarinin normal dagilima sahip oldugunu, giidiisel diizenleme (n=243; p=0,038<0,05) dlgegi puanlarmnin
normal dagilima sahip olmadigini gostermistir. Bu nedenle etkin katilim ve giidiisel diizenleme arasindaki
iliskinin incelenmesi i¢in Spearman sira farklar1 korelasyon katsayisinin, etkin katilim ve elestirel diisiinme
egilimi arasindaki iliskinin incelenmesi igin Pearson korelasyon katsayisinin hesaplanmasi tercih edilmistir.

3. Bulgular

Arastirmanin birinci problemi dogrultusunda, 6grencilerin matematik dersine etkin katilim (1) diizeyleri ve
matematik dersine iligkin giidiisel diizenlemeleri (2) arasindaki iliskiye ait korelasyon ¢6ziimlemesi sonuglari
Tablo 2’de sunulmustur.

Tablo 2. Ogrencilerin Matematik Dersine Etkin Katilm Dizeyleri ve Matematik Dersine Iliskin Giidiisel
Diizenlemeleri Arasindaki Iligkiye Ait Korelasyon Céziimlemesi Sonuglari (n=243)

Degisken 1 2
1. Matematik Dersine Etkin Katilim 1
2. Matematik Dersine Iliskin Giidiisel Diizenleme 0,45** 1

Not.** Korelasyon p<0,01 diizeyinde anlamlidir.

Tablo 2 incelendiginde 6grencilerin matematik dersine etkin katilim diizeyleri ve matematik dersine iligkin
giidiisel diizenlemeleri arasinda orta diizeyde (Biiyiikoztiirk, 2011), pozitif yonde ve istatistiksel olarak anlaml
bir iligski bulundugu goérilmektedir (p=0,454; p=0,00<0,01).

Aragtirmanin ikinci problemi dogrultusunda, dgrencilerin matematik dersine etkin katilim diizeyleri (1) ve
elestirel diistinme egilimleri (3) arasindaki iliskiye ait korelasyon ¢6ziimlemesi sonuglar1 Tablo 3’te sunulmustur.

Tablo 3. Ogrencilerin Matematik Dersine Etkin Katilim Diizeyleri ve Elestirel Diisiinme Egilimleri Arasindaki
Iliskiye Ait Korelasyon Coziimlemesi Sonuglar1 (n=218)

Degisken 1 3
1. Matematik Dersine Etkin Katilim 1
3. Elestirel Diigiinme Egilimi 0,54** 1

Not. ** Korelasyon p<0,01 diizeyinde anlamlidur.

Tablo 3 incelendiginde 6grencilerin matematik dersine etkin katilim diizeyleri ve elestirel diisiinme egilimleri
arasinda orta diizeyde (Biiylikoztiirk, 2011), pozitif yonde ve istatistiksel olarak anlamli bir iligki bulundugu
goriilmektedir (r=0,540; p=0,00<0,01).

4. Sonuc, Tartisma ve Oneriler

Bu c¢alismadan iki 6zgiin sonug elde edilmistir. Birincisi, 6grencilerin matematik dersine etkin katilimlari ile
matematik dersine iligkin gilidiisel diizenlemeleri arasinda pozitif yonde orta diizeyde anlamli bir iliski
oldugudur. Bu sonug, degiskenlerin alan yazinda verilen tanimlari ve boyutlari {izerinden bu ¢alismanin girig
bolimiinde yapilan ¢ikarimlarin sonucunda elde edilen yargisal iligkinin, istatiksel olarak orta diizeyde, pozitif
ve anlamli bir karsiliginin oldugunu gostermektedir. Bu galismanin birinci sonucu Corso ve arkadaslarinin
(2013) teorik calismasinda ifade ettigi, derse etkin katilimi artirmak igin 6gretmen cabasi ile dolayli olarak
Ogrencilerin  giidiisel diizenlemelerini etkileme diigiincesinin pratikte bir karsiliginin  olabilecegini
gostermektedir. Benzer sekilde Tasgin ve Tung’un (2018) derse etkin katilim ile i¢sel motivasyon arasinda
pozitif yonde anlamli bir iligki olduguna dair elde ettikleri sonu¢ da bu calismanin bu sonucunu
desteklemektedir.

Bu ¢alismanin ikinci 6zgilin sonucu dgrencilerin matematik dersine etkin katilimlar ile elestirel diisiinme
egilimleri arasinda pozitif yonde orta diizeyde anlamli bir iligki oldugudur. Bu sonug, elestirel diigiinme egilimi
olan bireylerden beklenen eylemlerin (Bailin vd., 1999; Sahinel, 2003; Chaffee, 2014) sinifta ger¢eklesmesinin,
o sinifta matematik dersine etkin katilim olduguna iligkin orta diizeyli gostergeler olarak nitelenebilecegini
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gostermektedir. Calismanin bu sonucu, Stupple ve arkadaslarinin (2017) daha iyi elestirel diisiinme becerilerine
sahip 6grencilerin akademik faaliyetlere daha aktif katilabilecegine iligkin sonucunu desteklemektedir.

Bireyin belirli konulara iliskin fikirlerini derinlestirmek icin temel istatistiksel sorular sorma ve insanlarin bir
konuya iligkin algilarmi degistirmek igin veri sunma yeteneklerini kazanmasi olarak tanimlanan (Frankenstein,
1994) elestirel matematik egitimi (EME), sosyal sorunlarin sinif problemleri haline getirilmesiyle insanlarin
pasif durumda olan bilinglerini uyandirmay1 ve harekete gecirmeyi (Freire,1973) hedeflemektedir. Buna gore
EME, ancak 6grencilerin derslere etkin katilimi ile gerceklestirilebilir. Bu durum bu caligmanin elestirel
diisiinme egilimi ile matematik derslerine etkin katilim arasinda pozitif iliski olduguna iliskin sonucunu
desteklemektedir.

Freire (1973) 6grencilere elestirel bilincin kazandirilabilmesi i¢in "bankacilik" olarak nitelendirdigi sinav
odakli, sorgulamadan yoksun 6gretim modellerinden uzak durulmasi gerektigini ifade etmektedir. Elestirel
bilincin kazandirilmas: elestirel diisiinme gerektiren eylemlerin derslerde gergeklestirilmesine, bu eylemlerin
gergeklestirilmesi de O6grencilerin elestirel diisiinme egiliminde olmalarina ve derse etkin katilima baglidir. O
halde Freire (1973)’nin anilan Onerisi bu ¢aligmanin ikinci sonucu baglaminda “6grencilerin hem matematik
derslerine etkin katilimlarini hem de elestirel diisiinme egilimlerini artirmak i¢in sinav odakli, sorgulamadan
yoksun dgretim modellerinden uzak durulmasi gerektigi” seklinde yeniden ifade edilebilir.

Derse etkin katilim kisiler aras1 diyalogun bir gostergesidir. Kisiler arasi diyalogu hedef alan bir smifin en
temel materyalleri 6grenci deneyimlerine uygun, acik uclu, tartismaya ve arastirmaya sevk eden, kiiltiirel-
ekonomik ve sosyal temellere dayanan baglamsal problemlerdir (Avci, 2018). O hélde derslerde bu materyallere
yer verilmesinin Ogrencilerin matematik derslerine etkin katilimlarina ve dolayisiyla da elestirel diisiinme
egilimlerinin artmasina katki saglayacagi soylenebilir.

Derse katilim akademik performansin 6nemli bir yordayicisidir (Grier-Reed, Appleton, Rodriguez, Ganuza &
Reschly, 2012). Bu 6nemi goz oniine alindiginda bu ¢aligmada matematik derslerine etkin katilimla iligkili
oldugu belirlenen iki degisken, matematik derslerine etkin katilimi artirmayr amaglayan miidahaleler i¢in bilgi
saglayabilir. Bununla birlikte matematik derslerine hognutsuz katilima nelerin sebep olabilecegine iliskin fikir
verebilir.

Yakin zamanda yliriitillen birgok calismada (Tugral & Giiveng, 2016; Kaya, 2018; Miillerke, Duchaine,
Griinke & Karnes, 2019) 6grencilerin matematik dersine etkin katilimini artirmak i¢in gesitli 6grenme modelleri
denenmistir. Bu tip ¢alismalarda 6n planda yer alan farkli pedagojik yaklasimlarin igeriklerinin &grencilerin
giidiisel diizenlemelerini de destekleyecek psikolojik yaklasimlari kapsayacak sekilde olusturulmasi onerilebilir.
Bdylece hem bilissel hem duyussal agidan desteklenen yaklagimlarla grencilerin matematik dersine daha etkin
katilimlar1 desteklenebilir.

Matematik derslerinde sik¢a yer verilen problem ¢ozme etkinlikleri, 6ncelikle kisinin ¢abasini ve sebatini
etkilemeyi amaglayan (Schwinger & Stiensmeier-Pelster, 2012) giidiisel diizenlemenin bu derslerde daha etkin
bir sekilde ortaya ¢ikmasina ve dolayisiyla bu calismada 6grencilerden daha yiiksek giidiisel diizenleme
puanlarimin elde edilmesine neden olmug olabilir. Her ne kadar elestirel diisiinme egilimi 6lgegi disiplinlerden
bagimsiz bir yapiya sahip olsa da matematik ve fen bilimlerinin dogasina daha uygun oldugu algist ve sik¢a yer
verilen problem ¢ézme etkinlikleri nedeniyle, benzer durum 6grencilerin elestirel diisiinme egilimi puanlari igin
de gegerli olabilir. Bu nedenle degiskenler arasinda bu ¢aligma kapsaminda elde edilen sonuglarin matematik
dersi ozelinde sinirli oldugu unutulmamalidir. Bu c¢aligmada bulunan iligkinin matematik dersi igin
genellenebilmesi adina farkli 6rnekleme yontemleri kullanilarak yeni arastirmalar yapilmasi, buna ek olarak
diger disiplinlerde bdyle bir iligkinin mevcut olup olmadiginin arastirilmasi dnerilebilir.
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