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ABSTRACT This study intended to explore the relationship between middle school students’ engagement in
mathematics classes and mathematics teachers’ motivational support. Explanatory correlational
research design was used for this purpose. Participants were composed of 612 students attending 6th,
7th and 8th grades in Alanya district of Antalya Province. Effective Participation Scale and Teachers’
Motivational Support Scale were used in data collection. The relationship between the datasets of
middle school students’ engagement in mathematics classes and their perceptions regarding
mathematics teachers’ motivational support was investigated via canonical correlation analysis.
Findings obtained showed that mathematics teachers’ autonomy support provided to middle school
6th,7th, 8th grade students positively affected their behavioral engagement and emotional
engagement. It was also identified that mathematics teachers’ autonomy and relatedness support
provided to middle school 6th,7th, 8th grade students negatively affected their emotional disaffection
towards mathematics classes.
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Ogrencilerin matematik dersine etkin katilimlar1 ve matematik
ogretmenlerinin giidiisel destekleri arasindaki iliski

0Z Bu arastirmada ortaokul ogrencilerinin matematik dersine etkin katithmlari ile matematik
ogretmenlerinin giidiisel destekleri arasindaki iligkinin incelenmesi amaglanmistir. Bu amaca uygun
olarak aragtirmada kesfedici korelasyonel aragtirma modeli kullanilmigtir. Arastirmanin ¢aligma
grubunu Antalya ili Alanya ilgesi 6., 7. ve 8. smifta 6grenim goéren 612 6grenci olusturmaktadir.
Arastirma verileri “Etkin Katilm Olcegi” ve “Ogretmen Giidiisel Destek Olgegi” ile toplanmistir.
Arastirmada ortaokul &grencilerinin - Matematik  dersine etkin katilimlar1 ile Matematik
ogretmenlerinin giidiisel desteklerine iligskin algilar1 arasindaki iligki kanonik korelasyon analizi ile
incelenmistir. Elde edilen bulgular ortaokul 6., 7. ve 8. smf Ogrencilerinin Matematik
Ogretmenlerinin  6zerklik desteklerinin 6grencilerin Matematik dersine davramsgsal katihim ve
duyussal katilimlarin1 pozitif olarak etkiledigi belirlenmistir. Ayrica ortaokul 6.,7. ve 8.simif
Ogrencilerinin Matematik &gretmenlerinin &zerklik ve iliski desteklerinin dgrencilerin Matematik
dersine iliskin duyussal hosnutsuzluklarini negatif olarak etkiledigi belirlenmistir.
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INTRODUCTION

Motivating students in the classroom and ensuring their engagement are problems often encountered
by educators. There are students who are willingly and enthusiastically engaged in classroom activities
as well as students who do not participate during activities or demonstrate unwillingness and
disaffection when they do so. These students participate in activities in a mechanical manner and are
not engaged in the activities. This fact has led the researchers to investigate the quality rather than the
quantity of engagement. The studies conducted so far have identified that willing and active
engagement in learning activities in the classroom predicts student learning, grades, achievement test
results, recall, graduation and academic tenacity. Additionally, research results also demonstrate that
engagement in classroom activities is preventive against risks such as substance abuse and
delinquency (Fredricks, Blumenfeld & Paris, 2004; Kahraman, 2014; Lee, 2014; Skinner, Furrer,
Marchand & Kindermann, 2008; Skinner, Kindermann, Connell & Wellborn, 2009; Skinner & Pitzer,
2012).

Engagement is a precondition for students to learn. When students are engaged in program activities
functionally and mentally, they can have quality learning. Otherwise, learning will be based on
memorization and successful learning cannot be achieved. Skinner et al. (2009) state that effective
participation is related to motivational structures: engagement and disaffection. Engagement is an
active action between the program and real learning. On the other hand, disaffection or burnout is the
opposite of engagement. Disaffection includes lack of student effort in academic learning, passivity,
behaviors such as not exerting physical efforts while feigning to engage in tasks and mental aspects
such as lack of concentration, indifference and lack of motivation. Affective reactions are important
components of disaffection because the pattern of action changes whether lack of participation
depends on boredom, anxiety, embarrassment, unhappiness or disappointment (Skinner & Pitzer,
2012). Disaffection is especially important in institutions such as schools where students cannot leave
on their own volition. The normal reaction to helplessness and exclusion is to leave but when leaving
is prohibited; the form of engagement can develop in a manner that can be reflected in affective states
such as tension and disillusionment, mental disinterest or some behaviors. Feelings related to
disaffection form the foundation of behaviors such as passivity, lack of entrepreneurship-effort and
dropping out of school (Reeve, Jang, Carrell, Jeon & Barch, 2004).

Motivation theories are basically related to the psychological processes that underline energy,
direction and durability of human activity (Deci, 1992). Engagement qualities such as effort, endeavor,
vigor, intensity, gratification and enthusiasm are indicators of energy. Interest, focus and concentration
are the signs of direction whereas adoption, determination and tenacity show durability. While
motivation reflects the sources underlying energy, direction and durability, engagement is the form
through which they are observed (Skinner & Pitzer, 2012). In other words, engagement is the outward
manifestation of motivation (Skinner et al, 2009). By their nature, motivation and engagement are
related and affect one another. Engagement is regarded as the output of the motivational process and
motivation is the source of engagement (Reeve, 2012).

Motivation is generated from various different sources (needs, comprehension, emotions, events in the
environment, etc). In this study, motivation was investigated with a needs-based perspective in the
framework of Self-Determination Theory. According to self-determination theory, individuals have
basic need such as relatedness, competence and autonomy. Competence reflects the need for feeling
efficient and competent in actions, relatedness reflects the need to be cared for and accepted by others
and autonym points to the need to act in harmony with one’s own values and others. Autonomously
motivated behaviors emerge when individuals define their behaviors as important or valuable (Ryan &
Deci, 2002).

Students have their own needs, goals and values. A student can spend hours on a topic that he/she
finds interesting. In this case, the student is independently motivated. However, context is important in
classroom environments. In the classroom, students interact with a social world that may support or
threaten their needs, goals, interests and values. Teaching and learning environment in classrooms has
significant impact on supporting or diminishing student motivation and engagement. Student
engagement cannot be regarded as separate or independent from the social context in which it occurs.
Hence, it is a firm fact that each student’s engagement is the common product of student motivation,
in-class support or obstacles that he/she experiences. Supportive conditions, especially supportive
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teacher-student relations are necessary to enhance student motivation and engagement (Reeve, 2012).
Teacher-student interactions have three significant qualities: pedagogical caring (to support
experiences of relatedness), optimal structure (to facilitate competence) and autonomy support (to
promote self-determined motivation) (Skinner & Pitzer, 2012). According to self-determination
theory, when these needs are not met, students may experience disaffection (Wilding, 2015). Students
whose needs are met will be more motivated compared to students whose autonomy, competence and
relatedness needs are overlooked during learning activities or students who are disappointed during
teaching. Teachers’ role is not to create student motivation, but support the existing student motivation
and engagement to create high quality of motivation and engagement (Reeve, 2012).

There is a mutual relationship between the teacher and the student. Teachers’ motivational styles will
result in student autonomy, engagement and wellbeing. Controlling styles inhibits autonomous
engagement, results in the refusal of new motivational resources and generates less optimal student
outputs (Reeve, 2012). Studies present findings that support this view (Demir, 2011; Giiveng, 2015c;
Reeve et al., 2004; Skinner et al, 2008). In addition, outcomes of engagement related to learning and
school achievement cause students to feel academically more competent and committed, receive more
support from their teachers and form more positive relationships. While engagement increases,
students are allowed to enter into relationships with more engaged classmates and peers and create
friendships. Disaffected students display bad performance at school and they feel excluded. Teachers
provide less support for these students or pressure them more. There is a high possibility that these
students enter into relationships with peer groups that feel more disaffection. This cycle keeps
repeating. Teachers’ motivational support increases student engagement and teachers provide more
motivational support to students when engagement increases (Skinner, et al., 2008; Skinner & Pitzer,
2012).

Compared to studies on engagement in the literature, it was identified that studies conducted in Turkey
mostly focus on high school students (Eryilmaz & Aypay, 2011a; Eryilmaz & Aypay, 2011b;
Eryilmaz, 2013; Giiveng, 2015c¢; Sever, 2014) and the studies conducted on middle school students are
limited (Giiveng, 2016; Kahraman, 2014). Also, there were no studies that examined teachers’
motivational support at middle school level as a variable that affected engagement.

The influence of teachers’ motivational support on engagement is an important topic in the context of
all subjects. However, the current study was undertaken in the framework of mathematics teachers’
motivational support. It was identified in Turkey that high school students’ engagement in
mathematics classes is low and these students tend to not participate during classes (Sever, 2014).
National and international mathematics exam results in Turkey demonstrate that students’
mathematics achievement is also low. According to 2015 Transition from Primary to Middle
Education Exam (TEOG) results, the means in mathematics for 20 questions was found to be 7,6;
according to 2016 Transition to Higher Education Examination (YGS) results, the means in
mathematics for 40 questions was 7,9 (Student Selection and Placement Centre [OSYM], 2016a) and
according to Undergraduate Placement Exam (LYS) the means in mathematics for 50 questions
mathematics was found to be 10,4 (OSYM, 2016b). In PISA exams, Turkey was listed as 41% among
65 countries in 2009, 44™ in 2012 and 72" in 2015 (Tas, Arici, Ozarkan & Ozgiirliik, 2016). In
TIMMS exams, Turkey was listed as the 35" country among 50 countries in 4" grades in 2011
(Biiyiikoztiirk, Cakan, Tan &Atar, 2014a), and 24™ among 42 countries in 8" grades 8 (Biiyiikoztiirk,
Cakan, Tan & Atar, 2014b). Turkey was listed as 36" among 49 countries in TIMMS 2015 exam in 4"
grades and 24™ among 39 countries in 8" grades (Yildirim, Ozgiirliik, Parlak, Gonen & Polat, 2016).
In line with this information, this study investigated the relationship between middle school students’
engagement in mathematics classes and mathematics teachers’ motivational support. It is expected that
the study will provide indicators for teachers and educators about the most effective methods in
increasing student engagement in mathematic classes and determine the state of teachers’ motivational
role in affecting student engagement and therefore indirectly contribute to increased achievement in
mathematics and literature.
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METHODOLGY

Research Design

This study intended to explore the relationship between middle school students’ effective participation
in mathematics classes and mathematics teachers’ motivational support. The explanatory correlational
research design was used for this purpose. Exploratory correlation studies are used to understand
important phenomena by analyzing interrelationships between variables (Fraenkel & Wallen, 2006)

Participants

The study was conducted in Alanya district of Antalya province with voluntary participation of 612
students from 6", 7" and 8" grades of 10 middle schools for which research permits were obtained.
Out of 612 participants, 55.6% (n=340) were females and, 44.4% (n=272) were males. 32 % (n=196)
of the students were from 6" grade, 34.3% (n=210) from 7" grade and 33.7% (n=206) from 8" grade.

Data Collection Tool

In this study, data were collected “Effective Participation Scale” (Giiveng, 2015b) and “Teachers’
Motivational Support Scale” (Giiveng, 2015a) implemented on 6", 7" and 8" graders.

Effective Participation Scale was developed to identify students’ engagement and disaffection related
to a specific lesson. The four point likert scale developed by Giiveng (2015b) has 16 items. While
drafting the Effective Participation Scale, studies and scales that were developed in this area were
examined first. Also semi-structured interviews were held with 9 high school students. These
interviews recorded with voice recorder were transcribed. The draft form prepared with the help of
semi-structured interviews conducted with students included some of the items developed by
Wellborn (Gtiveng, 2015b).

Validity and reliability analyses for the scale were conducted for both high school and middle school
students. The scale was used to measure middle school students’ perceptions of engagement in
mathematics classes. Four of the scale items measure Behavioral Engagement (I participate in all
activities), four items measure Emotional Engagement (I am interested in what goes on in the class),
four items measure Behavioral Disaffection (I think about other things during class) and four items
measure Emotional Disaffection (I am not interested in what goes on in the classroom). Cronbach’s
Alpha internal consistency coefficients of the subscales were found to be as follows: .81 for
Behavioral Engagement, .71 for Emotional Engagement, .75 for Behavioral Disaffection and .71 for
Emotional Disaffection. Cronbach Alpha coefficient for the 8-item engagement section of the scale
was .82 and Cronbach Alpha coefficient for the 8-item disaffection part was.83. Confirmatory factor
analysis results for the scale were: chi square (¥*>=265.24), degree of freedom (df=98, p=.00) rate
y?/df=2.71; RMSEA= 0.069; SRMR=.053, AGFI= .88; CFI=.91; GFI=.92 and NNFI=.89. Chi square
distribution with a degree of freedom rate lower than 2, RMSEA and SRMR values lower than.05,
AGFI values higher than .85 and CFI, GFI and NNFI values higher than .95 are regarded as good fit
indices (Simsek, 2007). Accordingly, the obtained values point to the fact that the 4-dimension
construct proposed for Effective Participation Scale is suitable.

The scale was developed to identify students’ perceptions based on self-determination regarding their
teachers’ motivational support. The scale, developed by Giiveng (2014), is a four point Likert type
scale with 3 sub scales composed of teacher autonomy, competence and relatedness support and 24
items. Competence support includes 12 items. Items such as “Explicitly expressed what he/she expects
from me in the lesson” and “He/she tries to convince me that I can handle the most difficult tasks” can
be given as examples to competence support sub scale. Autonomy support includes 6 items and
“He/she cares for my ideas” and “He/she presents all the options when assigning me tasks” can be
given as examples. Relatedness support sub scale includes 6 items and some examples are “He/she
knows me well” and “His/her words and behaviors are honest”. Validity and reliability analyses of the
scale were completed for both middle school and high school students. In this study, the scale was
used to determine middle school students’ perceptions regarding their mathematics teachers’
motivational support. Cronbach’s Alpha reliability coefficients of the subscales were found to be as
follows: .77 for relatedness support; .87 for autonomy support and .81 for competence support. The
Cronbach’s Alpha reliability coefficient for the whole scale was .92. Confirmatory factor analysis
results for the scale were calculated as chi square (y>= 537.09), degree of freedom (df= 249, p=.00)
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rate y*/df=2.16; RMSEA= .079; SRMR= .053, AGFI= .84; CFI=.90; GFI=.91 and NNFI=.85. Chi
square distribution with a degree of freedom rate lower than 5, RMSEA value between 0.05 and .0.08,
SRMR value lower than.10, AGFI values higher than .85 and CFI and GFI values higher than .90,
AGFI value higher than .85 and NNFI values higher than .90are regarded as acceptable fit indices
(Cokluk et. al., 2010). Accordingly, the obtained values point to the fact that the 43-dimension
construct proposed for Effective Participation Scale is suitable.

Data Analysis

SPSS and LISREL were used in data analysis for exploratory and confirmatory factor analyses
respectively. The relationship between 6th, 7th and 8th graders’ engagement in mathematics classes
and their perceptions regarding mathematics teachers’ motivational support was investigated via
canonical correlation analysis. Stastica program was utilized for canonical correlation analysis.
Multiple Correlation Analysis is used in quantitative data to conduct correlation analysis to determine
the relationship between variables when there is a single dependent variable but more than one
independent variable. In cases where both dependent and independent variables are not single, none of
the correlation coefficients cited above can be used in determining the relationship between two
variable sets (clusters). In this case, Canonical Correlation Analysis was used which is based on
determining the relationship structure between canonical variables by transforming variable sets or
clusters into canonical variables consisting of linear components of the variables in these sets.
Canonical Analysis is a special case of multiple regression analysis. While multiple regression
analysis studies the relationship between a single dependent and multiple independent variables,
canonical analysis includes p times dependent and q times independent variables. Canonical
correlation is used to present the relationships between two datasets (Set 1 and Set 2) with a>1 and b
>1 number of variables (Tatlhidil, 1996). It is possible not to differentiate among dependent and
independent variables in canonical correlation analysis (Albayrak, 2010). There are 4 assumptions for
canonical correlation analysis: linearity, normality, equality of variances and the assumption of
multiple linearity. Whether the data met the hypotheses of canonical correlation analysis was checked
before analysis and the result showed that the data met the conditions. The number of observations in
canonical correlation analysis should be at least 20 times more than the number of variables (Stevens,
2009). In this study, there were four variables in the dependent variable set and three variables existed
in the independent variable set (total 7x20=140). The number of observations in this study was 612.
The expected criterion was met in the study. Since they failed to provide answers to some of the items
in the measurement tools, 10 students were excluded from the study. z-test was performed to
determine one-dimensional outliers and 7 surveys were excluded since the z values were outside
critical values (z = £ 3.26). Mahalanobis Distance Coefficients were calculated to determine multi-
dimensional outliers. No outliers were identified based on Mahalanobis Distance Coefficients.
Levene's Test and Box's M analysis were performed to test assumption of variance and variable
variances were determined to be homogeneous. Correlation coefficients between variables and VIF
and tolerance values were examined for multicollinearity assumption. Relationship between predictive
variables that are higher than r >.90, VIF values equal or higher than 10 and tolerance values lower
than .10 point to multicollinearity (Cokluk et. al., 2010). This study found that the highest correlation
between predictive variables was .52, tolerance values varied between .35 and .40 and VIF values
varied between 2.46 and 2.85. According to these results, multicollinearity was not observed.
Descriptive methods were used to determine whether data had normal distribution and arithmetic
means, mode, median, skewness and kurtosis coefficients were examined. Equal or close values for
arithmetic means, mode and median and skewness and kurtosis values close to 0 in =1 limits point to
the existence of normal distribution (Tabachnick & Fidell, 2013). This study identified the lowest and
highest skewness coefficient for the variables as -.52 and .91. It was also identified that kurtosis value
changed between -.27 and .17. Arithmetic means, mode and median values were close. According to
these results, the distribution was regarded as normal. In the study, set 1 represents autonomy,
competence and relatedness (Set 1= al, a2, a3 variables) support variables about student perceptions
regarding mathematics teachers’ motivational support. Set 2 includes the behavioral engagement,
emotional engagement, emotional disaffection and behavioral disaffection (Set 2= b1, b2, b3, b4
variables) variables related to students’ engagement in mathematics classes. The study intended to
determine the relationship between the dataset for student perceptions regarding mathematics teachers’
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motivational support composed of autonomy, competence and relatedness support and the dataset for
students’ behavioral engagement, emotional engagement, emotional disaffection and behavioral
disaffection perceptions in engagement with mathematics. In canonical correlation analysis, the
number of possible variable pairs and the number of canonical correlations are identified with the
smallest number of variables in both data sets (min (a, b) (Cohen, Cohen, West &Aiken, 2003). Since
the first set included 3 variables (teachers’ motivational support) and the second set included 4
variables (engagement); the number of maximum canonical variable pairs was calculated to be 3 (a=3
b=4 therefore (3,4).

FINDINGS

There canonical correlations were obtained as a result of the canonical correlation analysis is
necessary to examine the significance of each canonical function in canonical correlation analysis.
Table 1 displays canonical correlation coefficients, canonical correlation squared, (variance), Chi-
square values and Wilks’s A values.

Table 1
Canonical correlation Significance (Chi-square Test) Results
Canonicalr  Canonical r? ¥ df p Wilks’s A
1 .64 41 380.49 12 .00 .53
2 .30 .09 60.87 6 .00 .90
3 .06 .00 2.62 2 .26 .99

According to Table 1, three different canonical variable pairs and three different canonical correlation
coefficients were obtained for a and b variables. When Chi-square (y°) values are examined by using
Wilks’s A values in the canonical correlation significance tests demonstrated in Table 1, the obtained
first and second canonical variable pairs were observed to be significant. (Wilk’s A = .53, ¥%u2
=380.49, p=.00; Wilk’s L =.90, ¥*e =60.87, p= .00). The other canonical correlation pair was not
found to be statistically significant (Wilks’s A =.99, ¥*2) =2.62, p= .26).

Table 1show that the first canonical correlation was .63 and the variance shared between teacher
motivational support dataset and engagement dataset in the first canonical function was approximately
41%. In the second canonical function, canonical correlation was calculated to be .30 and the shared
variance between teacher motivational support dataset and engagement dataset was 9%.

In order to determine how the variables included in the datasets contributed to canonical variables,
standardized coefficients (sc) and structural coefficients (rs) for the first and second canonical
functions were examined and the results are presented in Table 2. The shared variance between the
dataset for student perceptions regarding mathematics teachers’ motivational support composed of
autonomy, competence and relatedness support and the dataset for students’ behavioral engagement,
emotional engagement, emotional disaffection and behavioral disaffection perceptions in engagement
with mathematic was given as r:2. The sum of rs*'s in the first and second canonical functions shows
the variance shared by the variables with the dataset in the canonical model. This value was given as
srs. The criterion for the significance of the variance that the variables shared with the datasets should
be .30 at the least (Tabachnick & Fidel, 2013). Values over .45 and higher point to more significant
contribution (Shery & Henson, 2005).

Table 2
Canonical Analysis of the Relationship between Teacher Motivational Support and Engagement
Variables 1%*Canonical function 2" Canonical function
sC A (%) sc A r2(%) srs2(%)
Relatedness .89 40 .16 -.13 -.04 .00 16
Autonomy .95 .60 .36 .18 1.16 1.34 100
Competence .78 .09 .00 -.58 -1.36 1.85 100
r? 40.91 .09
Behavioral engagement .88 47 22 -.23 -.02 .18 40
Emotional engagement .90 .52 27 -13 -.20 .04 31
Behavioral disaffection  -.36 .02 .00 -.66 -.38 14 14
Emotional disaffection  -.53 -.24 .05 -.80 -.78 .61 66
91
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According to the findings presented in Table 2, the contribution of autonomy variable to teacher
motivational support dataset in the first canonical function was over .45. Therefore, it can be argued
that the contribution of autonomy support variable to teacher motivational support dataset was
significant in the first canonical function. Also, it was observed in the first canonical function that the
contributions of behavioral engagement and emotional engagement variables to engagement dataset
were over .45. Accordingly, it can be argued that the contributions of behavioral engagement and
emotional engagement variables to engagement dataset were significant in the first canonical function.
The signs of the variables that contributed to the dataset point to the direction of the relationship.
Hence, it can be claimed that the structural coefficients for the autonomy support which was included
in teacher motivational support dataset had a positive relationship with the behavioral engagement and
emotional engagement variables that were included in the engagement dataset. This result shows that
increased teacher autonomy support also increases emotional engagement and behavioral engagement.
According to Table 2, rs? value for the first canonical function was 40.91. This value points to the
variance shared between teacher motivational support and engagement datasets in the first canonical
function. Figure 1 displays the structural coefficients for the first canonical function and the canonical
correlation coefficient between teacher motivational support and engagement datasets in the first
canonical function.

/ BE
R
EE
:: N R pii BN
A 59 — 64 — —
00 L= ™| BD
A 24
C
™~ ED

(R: Relatedness, Autonomy, C: Competence, BE: Behavioral engagement, EE: Emotional engagement, BD: Behavioral disaffection, ED:
Emotional disaffection)

Figure 1 The first canonical function and the canonical correlation coefficient between teacher motivational
support and engagement

Based on the findings in Table 2, it was observed in the second canonical function that the
contributions of autonomy support and competence support to teacher motivational support dataset in
the second canonical function were over .45. Accordingly, it can be argued that the contributions of
autonomy and competence support variable to teacher motivational support dataset in the second
canonical function were significant. Also, the contribution of emotional disaffection to engagement
dataset was over .45 in the second canonical function. Hence, the contribution of emotional
disaffection to engagement dataset can be regarded as significant in the second canonical function. It
can be argued that the structural coefficients for the autonomy and competence support which were
included in teacher motivational support dataset had a negative relationship with emotional
disaffection included in engagement dataset. This result shows that increased teacher autonomy and
competence support decreases emotional disaffection.

According to Table 2, rs? value for the second canonical function was .09. This value points to the
variance shared between teacher motivational support and engagement datasets in the second
canonical function. Figure 2 displays the structural coefficients for the second canonical function and
the canonical correlation coefficient between teacher motivational support and engagement datasets in
the second canonical function.
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Figure 2 The structural coefficients for the second canonical function and the canonical correlation coefficient
between teacher motivational support and engagement

Adding the rs2 values for the first and second canonical functions gave the variance shared between
teacher motivational support and engagement datasets as 41.8 and Figure 3 displays the relationship
between them.

Motivational Effective
Support Participation

}

41.8

Figure 3 The variance shared between teacher motivational support and engagement
DISCUSSIONS and CONCLUSION

This study examined the relationship between middle school 6™, 7" and 8™ graders’ perceptions on
mathematics teachers’ motivational support and their engagement in mathematics classes by using
canonical correlation analysis. The analysis provided two canonical functions for this relationship. The
correlation between the datasets was calculated to be .64 in the first canonical function. According to
this result, teachers’ motivational support and engagement datasets shared a variance of 40.91% in the
first canonical function. The correlation between the datasets was calculated to be .30 in the second
canonical function. Accordingly, teachers’ motivational support and engagement datasets shared a
variance of 9% in the second canonical function.

The variance shared between teachers” motivational support and engagement datasets was found to be
41.8% in the canonical model composed of cumulative values of the canonical functions obtained
from the canonical correlation analysis. Findings obtained from canonical functions determined that
mathematics teachers’ autonomy support provided to middle school 6™,7", 8" grade students
positively affected their behavioral engagement and emotional engagement. It was also identified that
mathematics teachers’ autonomy and relatedness support provided to middle school 6,7", 8" grade
students negatively affected their emotional disaffection towards mathematics classes. Based on these
findings, it can be argued mathematics teachers’ increased autonomy support increases middle school
6™, 7", 8" graders’ behavioral engagement and emotional engagement in mathematics classes.
Findings also show that teachers’ increased autonomy and relatedness support decreases students’
emotional disaffection in mathematics classes. Studies show that teachers’ positive supportive
interactions with students and emotions such as affection, closeness and trust for teachers, positively
affect classroom engagement. Celik, Orenoglu Toraman and Celik (2018) investigated the level of
relationship between student engagement and sensed teacher immediacy and reported a positive
relationship between teacher immediacy and affective and cognitive engagement. Birgin, Akar, Uzun,
Goksu, Peker and Giimiis (2017) found that secondary school students with higher affection for their
Mathematics teachers had higher engagement levels compared to other students. Mentes (2011)
identified a positive and significant relationship between students’ trust for their teachers and
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engagement. In their study on 5™ graders, Martin and Rimm (2015) reported that effective interaction
between students and teachers increase affective and social engagement levels. Therefore, positive
relationship between teachers’ autonomy support for students and students’ affective and behavioral
engagement is an expected finding. Also, negative relationships between autonomy support and
affective and behavioral engagement are not surprising as well and literature provides parallel results.
In their study, Skinner et. al. (2008) showed that perceived control, autonomy, relatedness and teacher
support had positive relationships with behavioral engagement and emotional engagement whereas
they had negative relationships with emotional disaffection and behavioral disaffection. Teacher
support and especially autonomy perceptions predicted decreases in disaffection. It was identified that
autonomy and relatedness support significantly predicted decreased boredom, perceived control
predicted increases in changes in the state of anxiety and autonomy predicted decreases in the feelings
of disappointment. In their study, Reeve et al (2004) determined that teachers who received training to
foster autonomy support behaved supportive of autonomy and their students were more engaged.
Similarly, Kiefer, Alley and Ellerbrock (2015) reported positive relationships between teachers’
autonomy support and academic motivation, classroom engagement, and feelings of belonging to
school.

The first and second canonical functions gave the variance shared between teacher motivational
support and engagement Giiveng (2007) found that university students’ perceptions about teacher
motivational support significantly predicted their engagement in class and that student perception
about teachers’ motivational support affected motivational regulations. Student perception about their
teachers’ motivational support was identified to be effective in engagement by indirectly affecting
their motivational regulations and it was observed that this indirect influence was more effective than
direct influence. Gliveng (2015¢) also determined that perceptions of high school students regarding
mathematics teachers’ motivational support positively affected engagement whereas the construct
negatively correlated with disaffection.

In previous studies, teachers in Turkey were found to believe that students should be given autonomy
support but they generally displayed less of the behaviors that correspond to this belief (Oguz 2013;
Ozkal & Demirkol, 2014) and provide their students with medium level autonomy support and
medium level control support (Siinbiil, Kesici & Bozgeyikli, 2003; Giiveng, 2011; Oguz, 2013). This
study investigated middle school students’ perceptions regarding mathematics teachers’ motivational
support. Giliveng and Giiveng (2014) identified primary school mathematics teachers’ autonomy
support to be at medium level and in their study on classroom and branch teachers, Ozkal and
Demirkol (2014) found that mathematics teachers displayed behaviors that supported learner
autonomy at the lowest level.

Findings obtained in this study showed that mathematics teachers’ motivational support positively
affected student engagement in mathematics. When mathematics teachers’ motivational support is
insufficient, student engagement will be negatively affected and will result in disengagement during
class. In line with the findings, the significance of providing motivational support to students by
mathematics teachers and mathematics teacher candidates and the need to train them in accordance
with relevant teacher behaviors to that effect should be emphasized. It is also suggested to examine the
other factors that may be effective in students’ mathematics engagement and to replicate the current
study at different educational levels and subject fields.
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OZKAL; Ogrencilerin matematik dersine etkin katilimlar: ve matematik 6gretmenlerinin giidiisel destekleri arasindaki iliski

TURKCE GENISLETILMIS OZET

Ogrencileri derse giidillemek ve etkin katilimlarimi saglamak egitimcilerin énemli sorunlarindan
birisidir. Sinifta etkinliklere istek ve merakla katilan 6grencilerin yami sira etkinliklere katilmayan,
katilsa bile bunu isteksizce, hoslanmadan yapanlarda vardir. Bu o6grenciler mekanik bir sekilde
etkinliklere katilirlar. Yapilan calismalar smiftaki 6grenme etkinliklerine istekli, gayretli etkin
katilimin 6grencinin d6grenme, notlar, basari testi sonuglarini, devam, hatirda tutma, mezuniyet ve
akademik olarak azmini yordadigimi gostermektedir. Arastirma sonuglari etkin katilimin madde
bagimliligi, su¢ isleme gibi risklere karst koruyucu oldugunu da gostermektedir (Fredricks,
Blumenfeld ve Paris, 2004; Kahraman, 2014; Lee, 2014; Skinner, Furrer, Marchand ve Kindermann,
2008; Skinner, Kindermann, Connell ve Wellborn, 2009; Skinner ve Pitzer, 2012).

Ogrencilerin kendilerine has gereksinimleri, amaglari, ilgi ve degerleri vardir. Bir 6grenci ilging
buldugu bir konuya saatler harcayabilir. Burada 6grenci baglamdan bagimsiz olarak giidiilenmistir.
Sinifta ise baglam onemlidir. Ogrenciler smifta kendi gereksinimlerini, amaglarmi, ilgilerini ve
degerlerini destekleyici ya da bunlar tehdit eden sosyal etkilesimde bulunurlar. Sinif i¢indeki
O0gretmen ve 6grenme ortami 6grenci giidiilenmesi ve etkin katilimini desteklemek ya da azaltmakta
onemli bir etkiye sahiptir. Ogrenci giidiilenmesi ve etkin katilimiigin destekleyici sartlar, dzellikle de
destek saglayan ogrenci-ogretmen iligkileri gereklidir (Reeve, 2012). Ogrenci &gretmen
etkilesimlerinin {i¢ 6nemli niteligi vardir. Bunlar; egitimsel 6nem (iliski deneyimi destekleri), optimal
yap1 (yetkinlik kolaylastiricilar) ve 6zerklik destegidir (6z belirlemeli giidiiyii arttirma) (Skinner ve
Pitzer, 2012). Oz belirleme teorisine gore dgrencilerin bu gereksinimleri karsilanmazsa hosnutsuzluk
deneyimleri yasayabilirler (Wilding, 2015). Ogrenme etkinligi esnasinda dzerklik, yetkinlik ve iliski
destekleri goz ardi edilen ya da Ogretim esnasinda hayal kirikligina ugrayan ogrencilere goére bu
gereksinimleri karsilananlar daha fazla giidiileneceklerdir (Reeve, 2012). Ayrica etkin katilimin
O6grenme ve okul basarisi ile ilgili sonuclari 6grencilerin akademik olarak yetkin ve baglanmis
hissetmelerine ve 6gretmenlerinden daha fazla destek almalarina, daha olumlu iliskiler kurmalarina
neden olur. Etkin katilimarttikga Ogrencilere daha fazla etkin katilan simif arkadaglari ile akran
gruplarina ve arkadaslik iliskilerinin igine girislerine izin verilir. Hosnutsuzdgrenciler okulda kotii
edim gosterirler, dislanmis hissederler. Ogretmenler bu 6grencilere daha az destek verirler ve daha
fazla baski yaparlar. Bu 6grencilerin daha fazla hosnutsuzluk yasayan arkadas gruplarina katilma
olasiliklar1 yiiksektir. Bu durum dongiisel olarak devam eder. Yani 6gretmen giidiisel destegi etkin
katilm artirir, etkin katilim arttikga 6gretmenler 6grencilerine daha fazla giidiisel destek saglarlar
(Skinner, et al, 2008; Skinner & Pitzer, 2012).

Bu arastirmada ortaokul O&grencilerinin Matematik dersine etkin katilimlart ile Matematik
Ogretmenlerinin giidiisel destekleri arasindaki iligkiler incelenmistir. ~ Arastirmada kesfedici
korelasyonel arastirma modeli kullanilmistir. Arastirma Antalya ili Alanya ilgesinde yer alan ve
uygulama izni alman 10 ortaokulda 6., 7. ve 8. smifta 6grenim goren 612 Ggrencinin goniilli
katilmiyla gergeklestirilmistir. Bu arastirmada, veriler ortaokul 6., 7. ve 8. smf O&grencilerine
uygulanan “Ogretmen Giidiisel Destegi” (Giiveng, 2015a) ve “Etkin Katilim Olgegi” (Giiveng, 2015b)
ile toplanmigtir. Caligmada, ortaokul 6., 7. ve 8. smf 6grencilerinin Matematik 6gretmenlerinin
giidiisel desteklerine iliskin algilar1 ile Matematik dersine etkin katilimlar arasindaki iliski Kanonik
Korelasyon analizi ile incelenmistir. Kanonik korelasyon analizi, iki ve daha fazla degisken iceren iki
degisken seti arasindaki iligkiyi dogrusal bilesenler araciligi ile degerlendiren ¢ok degiskenli bir
yontemdir (Albayrak, 2010).

Aragtirma sonucunda ortaokul 6., 7. ve 8. siif 6grencilerinin Matematik 6gretmenlerinin giidiisel
desteklerine iliskin algilar1 ile Matematik dersine etkin katilimlar1 arasindaki iliskiye ait iki kanonik
fonksiyon elde edilmistir. Birinci kanonik fonksiyonda veri setleri arasindaki korelasyon .64 olarak
hesaplanmigtir. Buna gére, birinci kanonik fonksiyonda Ogretmenlerinin giidiisel destekleri ile etkin
katilim veri setlerinin %40.91'luk bir varyans paylastiklar1 belirlenmistir. ikinci kanonik fonksiyon
icin veri setleri arasindaki korelasyon degeri .30 olarak hesaplanmistir. Buna gore, ikinci kanonik
fonksiyonda Ogretmenlerinin giidiisel destekleri ile etkin katilim veri setlerinin % 9'luk bir varyans
paylastiklar1 belirlenmistir. Kanonik korelasyon analizinden elde edilen kanonik fonksiyonlarin
yigilmali degerlerinden olusan kanonik modelde 6gretmen giidiisel destegi ile etkin katilim veri
setlerinin paylastiklar1 ortak varyans %41.8 olarak hesaplanmigtir. Kanonik fonsiyonlardan elde edilen
bulgular ortaokul 6., 7. ve 8. smf dgrencilerinin Matematik &gretmenlerinin 6zerklik desteklerinin
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Ogrencilerin Matematik dersine davranigsal katilimlarini ve duyussal katilimlarini pozitif olarak
etkiledigi belirlenmistir. Ayricaortaokul 6., 7. ve 8. smif 6grencilerinin Matematik 6gretmenlerinin
ozerklik ve iligki desteklerinin 6grencilerin Matematik dersine iliskin duyussal hognutsuzluklarin
negatif olarak etkiledigi belirlenmistir. Bu bulgulara gore Matematik Ogretmenlerinin 6zerklik
destekleri arttik¢a ortaokul 6., 7. ve 8. sinif 6grencilerinin Matematik dersinde davranissal ve duyussal
katilimlariin artmakta oldugu séylenebilir. Yani sira bulgular Matematik dgretmenlerinin 6zerklik ve
iligki destekleri arttikga Ogrencilerin Matematik dersinde duyussal hosnutsuzluklarinin azaldigini
gostermektedir. Bu arastirmada ulasilan sonuglar Matematik 6gretmenlerinin giidiisel desteklerinin
ogrencilerin Matematik dersine etkin katilimini olumlu olarak etkiledigini gdstermistir. Ogrencilerin
Matematik 6gretmenlerinin giidiisel desteklerinin yetersiz olmasi dgrencilerin derse etkin katilimlarini
olumsuz olarak etkileyecektir. Ogrencilerin derste hosnutsuz duygular yasamalarma neden olacaktir.
Bu dogrultuda Matematik 6gretmenlerinin ve Matematik 6gretmeni adaylarinin 6grencilerine giidiisel
destek saglamalarinin 6nemi ve onlarin gereksinimlerine uygun 6gretmen davranislar konusunda
yetigtirilmesi gerektigi sdylenebilir.
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