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Abstract

This research aims to determine the effects of student qualifications and some in-classroom variables related to
the school teaching process on the TIMSS science achievement of 4th-grade students in Turkey. It was also
aimed to determine the variables that contributed the most to explaining the achievement differences between
schools at the student and classroom levels in this study, which was conducted with a causal comparison pattern.
The sample of the study consists of 6378 students and classroom teachers of these students. The data of this
group was analyzed using the Two-Level Hierarchical Linear Model (HLM). The effects of absenteeism, not
having breakfast, use of technology in school, use of technology outside school and home on science
achievement scores were found to be statistically significant as a result of HLM analysis. Teachers’ perceptions
of the inadequacy of the school's facilities and resources, giving feedback on homework, discussing homework
in the classroom, and explaining the answers given by the students in the classroom have significant effects on
science achievement at the classroom level. These results are related to students in improving the academic
performance of primary school students and reveal the importance of a number of psychological and physical
characteristics that may affect the teaching process positively or negatively.
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INTRODUCTION

Keeping the school alive for its purposes in the 21st century, ensuring the happiness and satisfaction
of the parties stand before us as an equation with many variables that seems very difficult to achieve
(Ozdemir, 2013). Therefore, there is a need to re-address education systems at a level that can meet
these functions. Accordingly, all the elements that make up the education system are subjected to the
evaluation process in order to describe the current situation, to reveal deficiencies and needs, and to
determine the activities to be carried out in the future (Bilican-Demir, 2014).

At this point, the information to be provided by the evaluation activity to be carried out is important.
Reddy (2005) states that the most efficient way to evaluate countries' education systems is to evaluate
the outcomes, which is one of the elements of the system, and emphasizes that the most realistic
approach to this issue is international comparisons.

Turkey has been participating in the International Mathematics and Science Study (TIMSS), which is
one of the international large-scale test applications since 1999 in this context. TIMSS provides the
opportunity to make the necessary changes in light of the scientific data obtained by comparing the
Turkish education system with the other education systems at the international level. In addition,
TIMSS provides an opportunity to classify the students participating in the application according to
their competence levels in line with their achievement scores, to determine their abilities, and to
evaluate them.
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It is seen that the percentage of students who remain below the low level in the field of science (18%)
is approximately 3.5 times the median value of TIMSS when the proficiency levels of Turkish students
are examined in the result reports (1999-2015) (Karip, 2017). This result shows that 225 thousand 4th
grade students pass from primary school to secondary school with a performance below the low level
in the field of science, that is, without basic skills (Karip, 2017). The fact that almost half of Turkish
students (n = 3250) are at low and lower levels of competence shows that they have difficulties in
implementing the basic information they have learned, adapting this information to the problems they
encounter, and even remembering (Yiicel & Karadag, 2016), in other words. Such problems directly
affect academic achievement (Mullis, Martin, Gonzalez, & Kennedy, 2003). The results of the studies
conducted on TIMSS data in different years (Biiyiikoztiirk, Cakan, Tan, & Atar, 2014; Martin et al.,
2000; Olson, Martin, & Mullis, 2008; Ozden, 2007; Uzun, Biitiiner, & Yigit, 2010) show that the
science achievement of Turkish students is lower than the mean of overall achievement.

Effects of Student Qualifications and In-Classroom Variables on Achievement

Meta-analysis studies examining the relationships between student qualifications and achievement
(Hattie, 2009; Marzano, 2003) show that factors directly related to the student have a high effect on
academic achievement. It was found that the majority of the variance in student achievement was
explained by features at the student level in a study by Mohammadpour, Shekarchizadeh, and
Kalantarrashidi (2015) examining the characteristics of students, schools, and countries affecting the
TIMSS 2007 science scores of 8th-grade students from 29 countries.

It is seen that many student qualities are discussed in the literature. Kaya (2008) discussed TIMSS
2003, with the variables of gender, self-confidence, and home resources at the student level in relation
to student achievements. Aydin (2015) defined student-level data as student affective characteristics
and student characteristics. Ipekgioglu-Onal (2015) identified student-level factors as gender,
educational resources used at home, family participation, homework, and bullying. Sari, Arikan, and
Yildizli (2017) examined affective characteristics (self-efficacy, attitude, and learning value),
resources at home, belonging to the school, bullying, and teaching activities at the student level.

However, it is stated in different studies that student characteristics such as absenteeism, nutrition, and
technology use are not adequately examined in research even though the power to explain the
variability in achievement is high (Asigbee, Whitney, & Peterson, 2018; Garcia & Weiss, 2018; ismail
& Awang, 2008; Khalid, 2017; Kolasa, Diaz, & Duffrin, 2018; Liouaeddine, Bijou, &, Naji, 2017).

Klem and Connell (2004) and Ackerman (2013) emphasized that absenteeism, students’ participation
in school activities, and regular attendance are factors that directly and positively affect students’
motivation; students who continuously participate in school processes develop positive attitudes
towards lessons and their homework performance increases. In addition, it is another factor
emphasized in studies where students who are oppressed under challenging school conditions, adverse
climate, and heavy education programs tend not to go to school and even to leave school (Akey, 2006;
Dogan, 2014). Likewise, another factor that closely affects students’ academic achievement is
nutrition. The Organisation for Economic Co-operation and Development (OECD) reports show that
many students struggle with hunger and insomnia to pay attention to the lesson even in the most
developed countries (OECD, 2015). Clinton (2013) found that children who are advantageous in
nutrition and physical activity are more open to effective learning compared to those who are
disadvantaged in this regard. However, Clinton, Rensford, and Willing (2007) state that there is no
direct research result in the literature that nutrition increases academic achievement to very high levels.
Therefore, nutrition is only one of the factors that are thought to affect achievement.

Another factor ignored at the student level in the studies is students’ use of technology. It is known
that especially children begin to spend most of their time interacting with new digital media, such as
e-books, tablets, and smartphones, with the development of technology (Lieberman, Bates, & So,
2009). The way that most children who spend part of their daily lives in school are affected by
technology may be reflected positively or negatively on their academic achievement. This issue is
worth investigating even though parents think that these can be effective and complementary in the
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education of early age children if educational applications that can be used, for example, on phones
and other digital media tools, are used in the right direction (Chiong & Shuler; as cited in Hooper,
Mullis, & Martin, 2013). Therefore, nutrition, absenteeism, and technology use at the student level of
the current study were included in order to eliminate the deficiency in the literature and to see its
effects on explaining the variance in student achievements.

Hox (1995) states that the qualities of the students, which are the basis of the measurement in the field
of education, are affected by the characteristics of the school and classroom in which the student is
studying. It is inevitable that useful learning is affected by teaching activities that are among the
classroom environment and in-classroom variables since most of the teaching and learning activities
take place in the classroom (Hooper et al., 2013; Nilsen, Gustafsson, & Blomdoke, 2016). Hattie (2009)
states in the meta-analysis study that in-classroom variables (in-classroom instructional interactions,
school resources in classroom materials and lessons, in-classroom evaluation methods, etc.)
significantly affect student achievement but that not enough work is done at the classroom level.

Itis seen that there are studies on lesson tools, student, and parent characteristics (Aydin, 2015; Cavdar,
2015; Ersan, 2016; Korkmaz, 2012) and teaching method techniques and learning environments used
in and outside the classroom, national teacher training policies and teacher education, teachers’
experience, teacher qualifications, attitudes towards teacher training, the structure of school
management, and leadership understanding when the studies conducted on this subject in Turkey are
examined (Aktas, 2011; Atar, 2014; Sezer, 2016). In addition, there are also studies examining the
effect of different teaching methods and techniques related to student achievement at the 4th grade
level of primary school (Ayvaz, 2010; Giingér, 2014; Kilig-Oziin, 2010; Selguk, 2015), in which the
results of TIMSS are comparatively examined between countries (Akkus, 2014), the relationship
between international exams and educational policies and equal opportunities in education is examined
(Celebi, Giiner, Tas¢1-Kaya, & Korumaz, 2014).

One of the critical factors in the quality of education that directly affects achievement is the
comprehensiveness and quality of the resources available at school and for the lessons (Lee & Barro,
2001; Lee & Zuze, 2011). The results of TIMSS studies conducted to date show that the students of
the teachers who do not have resource shortage in the lessons are generally more successful (Hooper
et al., 2013). The concept of in-classroom variables was used by Blomeke, Olsen and Suhl (2016) in
their study on the relationship between teacher quality and teaching quality with student achievement.
Teachers’ qualifications, knowledge-skilling levels, and perceptions are important factors in
increasing student achievement. Discussions in classroom processes, explanations of the answers
given, and homework are elements that should be planned in advance. The subject of homework is an
important factor researched by many researchers to observe its impact on achievement. Trautwein
(2007) explains the existence of studies on the frequency of homework and the time spent on
homework and states that there is a need for studies on the effect of the effective use of homework in
classroom processes on academic achievement.

Many of the studies investigating the relationships of student achievements with determinants at
different levels such as students, schools, classrooms, and teachers in the literature (Acar, 2013; Aktas,
2011; Akytz, 2006; Atar, 2014; Ekinci-Vural, 2012; Fullarton, Lokan, Lamb, & Ainley, 2003;
Ipekcioglu-Onal, 2015; Mohammadpour & Abdul Ghafar, 2014; Sezer, 2016; Stemler, 2001;
Tastekinoglu, 2014; Yaman, 2004) ignore the effect of classroom-level characteristics on achievement.

In addition, it is seen that achievement is examined only in the context of student-derived factors
(Kunuk, 2015), student-derived and teacher-derived factors (Akyiiz, 2006; ipekcioglu-Onal, 2015;
Kaya, 2008), and teacher-derived factors (Aktas, 2011; Atar, 2014; Sezer, 2016; Yaman, 2004), only
school-derived factors (Stemler, 2001) or school and student-derived factors (Acar, 2013; Aydin,
2015; Fullarton et al., 2003; Lamb & Fullarton, 2002; van den Broeck, Opdenakker, & van Damme,
2005; Yatagan, 2014) when the studies conducted at home and abroad and examining student, teacher,
and school characteristics on the results of large-scale tests such as TIMSS (Akkus, 2014; Aktas, 2011;
Akyiiz, 2006; Atar, 2014; Aydin, 2015; Cavdar, 2015; Ersan, 2016; Ipekcioglu-Onal, 2015; Kaya,
2008; Korkmaz, 2012; Sevgi, 2009; Stemler, 2001; Yatagan, 2014;) are examined. The relationships

ISSN: 1309 - 6575 Egitimde ve Psikolojide Olcme ve Degerlendirme Dergisi 73
Journal of Measurement and Evaluation in Education and Psychology



Journal of Measurement and Evaluation in Education and Psychology

of achievement only with the interaction of variables at student and school levels were investigated in
some studies conducted abroad (Blomeke, Suhl, & Kaiser, 2011; Hooper et al., 2013; Kyriakides,
2006; Martin, Mullis, Foy et al., 2016; OECD, 2013).

However, it is necessary to investigate in-depth and in relation to each other all the variables that may
affect achievement and take place at different levels in future studies. The fact that achievement is a
goal reached at the end of the processes where mental activities are effective is proof of this necessity
(Nilsen et al., 2016). The versatile structure of the mind suggests that achievement is too complex a
concept to be measured only by standard tests, and therefore needs to be investigated in depth by
examining in different contexts. For example, Creemers and Kyriakides (2006) state that this stratified
sampling structure of large-scale tests, in which students are clustered within classrooms, classrooms
within schools and schools within countries, may change in relation to student, classroom, and school
characteristics and will be affected by the conditions contained in these contexts. It is therefore
important to conduct multi-faceted research in which achievement is assessed in the circumstances in
which these conditions arise.

It is understood that there is a gap in this regard considering that nutrition, absenteeism, and technology
use from student qualifications and sources, classroom discussions, and homework from in-classroom
variables are not handled together in the studies conducted in Turkey (Akkus, 2014; Aktas, 2011; Atar,
2014; Aydin, 2015; Ayvaz, 2010; Cavdar, 2015; Celebi et al., 2014; Ersan, 2016; Giingor, 2014; Kilig-
Oziin, 2010; Korkmaz, 2012; Selcuk, 2015; Sezer, 2016). Therefore, this study focuses on the effect
of these variables selected at student and classroom levels together on students’ science achievement.

Obijective of Research

This research aims to estimate the extent to which these variables affect the TIMSS science
achievement of 4th-grade students by combining different variables at student and classroom levels
with the help of the Hierarchical Linear Model. In addition, the study also aims to determine the student
gualifications and in-classroom variables that most explain the inter-school achievement variables.
Answers to the following questions were sought for these purposes.

Research questions:

1. Are there significant differences between the classrooms in terms of students’ science
achievement?

2. Do the science achievement scores of the students differ according to the in-classroom
variables discussed at the grade level? What are the classroom level variables that explain
this difference if there is a difference? How much of the variance in science achievement
scores are explained by variables with significant effects?

3. Do the science achievement scores of the students differ according to the student
qualifications discussed at the student level? What are the student-level variables that
explain this difference if there is a difference? How much of the variance in science
achievement scores are explained by student-level variables with significant effects?

METHOD

A causal comparison pattern, one of the quantitative research methods, is used since the study aims to
determine and compare the variables affecting the science achievement measured in TIMSS 2015
among the various student and classroom characteristics of the 4th-grade students discussed within the
scope of TIMSS 2015 application in this study. Causal comparison studies aim to determine the causes
of a situation or differences between groups, what is effective in the formation of this situation, in
other words, the causal variables affecting the variable related to the result or the results of the effect
without any intervention on the participants and conditions (Biyiikoztirk, Kilig-Cakmak, Akgiin,
Karadeniz, & Demirel, 2011; Fraenkel, Wallen, & Hyun, 2012).
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Sample

A total of 6456 4th grade students from 242 schools and classroom teachers of students from Turkey
(n = 249) participated in TIMSS 2015 application (LaRoche & Foy, 2016). A two-stage stratified
sampling method was used in TIMSS 2015 sample selection. Schools in the first stage and random
classrooms in the second stage were selected from these schools.

This study was carried out with data on all 4th-grade students participating in TIMSS 2015 and
classroom teachers of these students (n = 249). However, it was observed that there were deficiencies
in the data obtained from the sample in the data file. Therefore, Missing Value Analysis was performed
for missing values in order to finalize the sampling.

It was found as a result of this analysis that Little’s MCAR test was significant ( <.05) and the existing
lost data in the data file showed a systematic distribution. The listwise deletion method can be applied
if the lost data is below 5% in such cases (Garson, 2008). Accordingly, the loss rate in each variable
was examined for each student in the data set, and the listwise deletion method was not preferred
because it was more than 5%.

One of the alternatives to addressing loss values that are over 5% and distributed systematically is to
make predictions of lost values/assign an approximate value, also known as imputation. “This process
can only be performed for quantitative data” (Cokluk, Sekercioglu, & Biiyiikoztirk, 2018, p. 11). The
three most common methods of performing these operations are using historical information, assigning
mean values, and regression (Cokluk et al., 2018; Mertler & Vannatta, 2005; Tabachnick & Fidell,
2001). “Assigning mean value in these cases is the best prediction method if the researcher has not
been working on research for a long time and has no other information” (Cokluk et al., 2018, p. 11).
Therefore, this method was preferred, the mean was calculated by using the obtained data, and these
means were assigned to the variables containing lost values.

In the last case, 6348 students and 241 classroom teachers constituted the sample of the present study.
In addition, the weighting values of the students and teachers in the TIMSS 2015 data file were used
in order to ensure an equal representation of all students and teachers in the selected sample in the
study.

Data Collection Tools

Science achievement test

The science achievement test consists of items half scored as multiple choice and the other half scored
as multi-category. Multiple-choice items have four options and one correct answer. The correct answer
for each multiple-choice item is 1 point. Incorrect answers do not affect the correct answers. Students
create their own answers in the items scored as multi-category. Students make explanations, verbally
or numerically support their answers, draw shapes, or use data in this type of question. Items scored
as multi-category are evaluated with scoring guidelines developed for each item (Martin, Mullis, &
Foy, 2013). These scoring guidelines contain the basic characteristics of an appropriate and complete
answer for each item. The guidelines focus on the evidence of the type of behavior that the item
assesses. Student responses that are partially or completely correct are clearly defined in the manual
and scored as 0-1-2 or 3. In addition, the possible different student responses in the guide also direct
the experts. Only the skills required by the evaluated subject are focused on, not the writing skills of
the students, while scoring items scored as multi-category (Martin et al., 2013).

Items are distributed into learning areas as 45% life sciences, 35% physical sciences, and 20% earth
sciences. In addition, the items show cognitive field distribution as 40% knowing, 40% as applying,
and 20% as reasoning (Martin et al., 2013).
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Plausible values: The science questions in TIMSS consist of 14 different test booklets. An item pattern
has been developed so that a common question can be found in both test booklets. Therefore, it is not
possible to test each student on the same items. The science achievement score of each student is
predicted as if the student answered all items. It is the range or distribution of possible values predicted
for the competence of each student rather than each observed score at this point. Five possible values
(plausible value, PVSCI1-5) were reported for each student's science achievement score in the TIMSS
data file (Martin, Mullis, Hooper et al., 2016). These possible values obtained as a result of the science
achievement test application were used as indicators of TIMSS science achievement, which is the
result variable of the current research. The HLM program simultaneously incorporates these five
possible values into the analysis by assigning multiple data and assigns a mean value. Therefore,
analyses were performed by averaging the possible values in the PV1SCI-PV5SCI range in relation to
each student's science test within the scope of the research.

Teacher questionnaire

All variables in the classroom level of the research were obtained by teacher questionnaire. Ten out of
21 items in this questionnaire were related to science and were filled in by the classroom teacher. The
items in the teacher questionnaire data file were determined as the variables Perception of the
importance of school in academic achievement, perception of safe and regular school structure,
problems related to school facilities and resources, difficulties encountered, teaching limited to student
needs, giving feedback to students’ science homework, discussing science homework in the classroom,
checking science homework, the importance given to research, lesson-day life connection, explaining
the answers in the classroom, using interesting materials, completing challenging activities, classroom
discussions, new content-present content connection, deciding on problem-solving periods, and
explaining their thoughts in line with the relevant literature.

Student questionnaire

The variables at the student level were obtained by student questionnaire. This questionnaire, which
was filled in by the students, consists of 10 items regarding students’ home and school lives, their
perceptions about themselves, attitudes towards mathematics and science lessons, homework and
extracurricular activities, computer use, resources related to home learning, and general personal
information (Hooper et al., 2013). The items in the TIMSS 2015 student questionnaire data file were
determined as gender, absenteeism, nutrition, use of technology at home, use of technology in school,
and use of technology in other places variables in line with the relevant literature.

Reliability of measurements: TIMSS 2015 student and teacher surveys include items in which Likert-
type grading is used to measure the characteristics thought to be related to science achievement.
Analyses based on Item Response Theory were performed by TIMSS experts using ConQuest 2.0
software, and measurements of the structure to be measured were obtained based on the responses
given to these questionnaire items. These measurements were determined as a mean of 10 and a
standard deviation of two for each structure (Martin, Mullis, Hooper et al., 2016). The scale items
determined within the scope of the current research were examined by the TIMSS technical team with
the Rasch Partial Credit Model within the framework of Item Response Theory.

Reliability coefficients for each scale were calculated for each country, and principal components
analysis of the scale items was performed as evidence that the scales provide comparable
measurements between countries. The reports presented as a result of the analyses conducted in this
direction showed that the TIMSS 2015 scales were generally at an acceptable level, and Cronbach’s
Alpha values were higher than .70. The values related to the reliability of the scales used in the current
research are given in Table 1 (Martin, Mullis, Hooper et al., 2016).

Data Analysis
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The two-level hierarchical linear modeling (HLM) method was used in the analysis of the data of the
study. The first stage of HLM is a preliminary analysis. Accordingly, the student-level variables
obtained from the student questionnaire and the classroom level variables obtained from the teacher
questionnaire were arranged in accordance with the purpose of the study by applying the following
procedures. The assumptions of HLM were tested in the second stage. Data were analyzed by
establishing HLM models at the last stage.

Preliminary analyses

Data editing: The original codes determined for the variables in the data set were re-coded as X for the
variables of this research, W for the student level variables, and to express the classroom level
variables. Some items in the student and teacher questionnaire were removed from the data in line with
the purpose of the research and the relevant literature. The items used in the research are the items
determined at student and classroom levels in Table 1. Items of variables with index scores were
deleted from the data.

Correlation between variables: Independent variables that are not related to the dependent variable
were checked. Correlation values ranged from -.08 to .29 (at .01 significance level). Therefore, the
variable was not deleted from the data set.

Multicollinearity: The correlations of the independent variables in the student level were examined,
and it was checked whether there was multicollinearity. The fact that this relationship level is .80 and
above indicates that this problem may occur, while the fact that it is .90 and above is important
evidence for the multicollinearity problem (Tabachnick & Fidell, 2001). Correlation values obtained
in this direction ranged from -.07 to .34 (at .01 significance level). No variables were deleted from the
file according to the results.

Missing value analysis: This section is described in the “sample” section.

Detecting and removing outliers: The differentiation of any subject from the rest of the sample is the
basis for the outlier in scientific research. The values of the continuous variables were converted to Z
scores, and it was checked whether there was a value excluded by + 4 points in the present study
(Mertler & Vannatta, 2005; Tabachnick & Fidell, 2001). The sample consisted of 6378 students and
241 teachers as a result of removing the outliers from the data set.

Exploratory analysis: Exploratory analysis was performed for classroom-level variables. Exploratory
analysis is one of the options of the HLM program; it is a basis for deciding which variables are
appropriate to include in the model. If the absolute value of t obtained in the analysis is greater than 1,
the relevant variable can be included in the analysis (Raudenbush & Bryk, 2002). Fifteen variables
related to science achievement were examined simultaneously, and the t values of 11 variables were
found to be significant (ranging from -1.23 to 10.26) in this analysis. All variables with significant t
values were included in the model. Variables with an insignificant t value [checking homework in the
classroom (0.57), lesson-day life connection (0.96), completing challenging activities (-0.31),
explaining thoughts during the lesson (-0.84)] were excluded from the analysis. There were six
variables at the student level and 11 variables at the classroom level as a result of the preliminary
analysis.

HLM analysis

HLM is a multi-level regression technique that performs the necessary analyses in accordance with
the structure of hierarchical (gradual) data obtained especially in the field of education and includes
intertwined random effects (Raudenbush & Bryk, 2002). The vast majority of the data obtained in
social sciences are hierarchical due to the sampling structure or sampling techniques. Students exhibit
a hierarchical structure to be clustered in classrooms, classrooms in schools, schools in regions, and
regions in countries in the TIMSS application, which is the subject of the current study. The
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hierarchical Linear Model investigates the relationships between the hierarchical levels of
simultaneously grouped data and thus makes it more efficient in calculating the difference between
variables at levels unlike single-level analysis methods (Raudenbush & Bryk, 2002). It is
recommended to use multi-level models for data analysis in studies where data are obtained from
different levels, such as TIMSS, in the literature on this subject (Heck & Thomas, 2009; Hox,
2002;Raudenbush & Bryk, 2002). Hox (2002) states that the application of single-level models for
data analysis in such studies will cause statistical and conceptual problems.

Single-level analysis methods require the assumptions of independence of observations and
homoscedasticity to be met. These assumptions may be violated in the data obtained from large
samples. Ozborne (2002) states that the data obtained for different groups in a hierarchical pattern tend
to be more similar to each other at the level they are at. For example, students in a certain classroom
are more similar to each other because they share the same opportunities compared to students in
different classrooms. It is impossible in this case for the observations obtained from the students in the
same unit to be completely independent of each other. Therefore, it would be more accurate to use
multi-level models in the analysis of data in an intertwined structure in order not to violate the
assumption of independence of observations. Another important issue is the violation of the
assumption of homoscedasticity (Hox, 2010). The other classroom may be heterogeneous while one
classroom shows a homogeneous structure in large samples. Multi-level models allow the intra-group
and inter-group variance of the dependent variable to be calculated; therefore, it is possible to
understand the effects of the levels.

In addition, the use of single-level analysis methods in the analysis of hierarchical data may cause the
standard errors of regression coefficient predictions to be calculated smaller than they should be. This
leads to an overestimation of the significance levels of predicted regression coefficients (Raudenbush
& Bryk, 2002). This situation can be eliminated by including a random effect coefficient (ug) at each
level in multi-level models. Thus, standard errors can be accurately predicted considering the
variability in random effects. This is another advantage of the multi-level model.

“Hierarchical Linear Model was preferred in the analysis of data due to the advantages it provides
compared to single-level models on different subjects explained” (Raudenbush & Bryk, 2002, pp. 3-
6), and it is in accordance with the data structure of the current research as a result (Hox, 1995).

Determination of levels in HLM: Determining the level to be addressed in the examination of the
relationships between variables is a stage that is considered important and needs attention when
working with data showing a hierarchical structure. The number of hierarchical categories used in
HLM analysis is used to name the analysis. The variables belonging to the students may be in the
student-level; the variables belonging to the classrooms may be in the classroom or school level in the
analyses to be made in cases where students are clustered in the classrooms (Nilsen et al., 2016). This
is also called Two-Level Hierarchical Linear Modeling due to its two-level data structure (Toraman,
Akay, Ozdemir, & Karadag, 2011). Independent variables withdrawn from the TIMSS 2015 dataset
were defined in two main categories as student level and grade level to be included in the HLM analysis
in the present study.

Determination of variables of research: It is seen that the student-level and classroom-level variables
related to achievement are based on different school learning models in the literature in some of the
studies conducted at the international level based on TIMSS (Kyriakides, 2006; Lamb & Fullarton,
2002; Nilsen et al., 2016; Webster & Fisher, 2000). There are studies that theoretically benefit from
different models in determining the variables discussed at student and classroom levels among the
studies based on TIMSS in Turkey (Akyiiz, 2006; Aydin, 2015; ipekgioglu-Onal, 2015). For example,
Akyiiz (2006) prepared the variables determined from the teacher and student questionnaire in relation
to students’ mathematics achievements based on the theoretical structure that constitutes the
theoretical framework of the TIMSS 1995 study and examined them based on the Survey of
Mathematics and Science Opportunities (SMSO). Similarly, Aydin (2015) examined different
theoretical models and proposed a new model regarding the effects of student and school-level factors
on student achievement. This model was established based on the theoretical assessment framework
of TIMSS 2011 implementation. ipekgioglu-Onal (2015) developed a new model based on previous
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studies on this subject in order to examine student- and teacher-level factors affecting students’ science
achievement and attitudes towards science. Gender, time allocated to homework, peer bullying, family
participation, and educational resources at home were brought together at the student level and self-
confidence in science teaching, commitment to the profession, cooperation with colleagues, emphasis
on science experiments, experience, and professional development factors were brought together at
the teacher level regarding students' science achievements and attitudes towards science in this model.

Different models have been developed in studies on what factors affect achievement in science,
addressing various factors at student and classroom levels in relation to student achievement as a result
(Lamb & Fullarton, 2002). It can be said that only one model cannot fully explain the relationship
between student outcomes and many different variables based on this information. It may be
statistically and theoretically more useful to choose a framework created based on variables tried and
proven with different models in a study to be carried out on this subject (Hox, 2010).

Therefore, different learning models in the literature, the TIMSS assessment framework, and the
Conceptional framework of determinants of students’ outcomes developed by Nilsen et al. (2016) were
examined to decide which variables to include in the student and classroom levels in the current
research and the variables of the research were shaped as a result of these reviews. A total of 21
independent variables, 6 at the student level, and 17 at the classroom level were determined based on
this. Table 1 contains detailed information about the variables of the study.

Table 1. Variables Determined Before Preliminary Analysis of the Research

Conceptual Classroom Level (Level-2) Conversion TIMSS Code Research  Reliability*  Variance
Group Variables Code Explained

Perception of the importance  Yes ATBGO6A-R W12 .90 45
School of school in academic

- achievement
Environment

Perception of safe and regular ~ Yes ATBGO7A-H W13 .89 57
school structure
. Problems with school  Yes ATBGO8A-G W14 .89 60
Working faciliti
Conditions a_(:ll_ltles_and resources
Difficulties encountered ATBG11A-H W15 .76 35
Teaching limited to student Yes ATBG15A-G W16 73 43
needs
Homework Given (3) No ATBS06CA- W18A- - -
Teaching . . ¢B e
Practices The importance given to Yes ATBS03A-K W19 .88 47
research
Participation in No ATBG14A-H  W20A- - -
teaching/Quality of teaching H**
(8)
Student Level (Level-1)
Variables
Gender No ITSEX X8*r**
Student Absente_eism No ASBGO08 X9g**
Qualifications Not having breakfast No ASBG09 X10**
Use of technology (3) No ASBG10A-C  X11A-
C**

*Cronbach’s Alpha, https://timssandpirls.bc.edu/publications/timss/2015methods/pdf/T15_MP_Chapl5_Appendix_A.pdf,
**Discontinuous, ***Categorical

Models were established with a total of 17 variables, 6 at the student level, and 11 at the classroom
level after the preliminary analysis with the variables in Table 1. The dependent variable of the study
is TIMSS 2015 science achievement scores. Among the independent variables, those with similar
characteristics were divided into conceptual groups based on the literature and in terms of interpreting
the results. The student level consists of 1, and the classroom level consists of 3 conceptual groups as
shown in Table 1.
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The scales used in TIMSS applications related to the variables of the research were scored as 1-3 as a
result of questionnaires or index data consisting of 1-4 scored response categories [strongly agree (1),
slightly agree (2), disagree (3), strongly disagree (4)] [for example less (3), moderately (2), more (1)].
However, these scores were converted by taking the cut-off points into account by calculating the
actual ranges in order for the data to be used in the analysis (Aydin, 2015). Analyses were conducted
with continuous values obtained from converted scales in this study. This approach can prevent a
number of statistical difficulties in identifying the measured psychological trait with numerical data
and in particular, its interpretation. For example,

9.6 and 8 cut-off points were determined for the peer bullying scale, which was
constantly converted into a form by calculating the actual ranges. The levels of peer
bullying of students were defined as almost never ( < 8), once a month (< 9.6 and > 8)
and once a week (> 9.6). (Martin, Mullis, Hooper et al., 2016, p. 15.89)

The use of these defined values (for example, peer bullying variable) provides convenience in terms
of statistical identification and interpretation of the psychological structures such as attitude, value,
etc. targeted to be measured.

The variable related to gender is categorical. Each item is considered as a separate variable in the
measurements related to some variables that are not continuously converted into forms and have
implicit characteristics (homework given, use of technology, and participation in teaching/quality of
teaching). Measurements of some variables are discontinuous. Descriptive statistics regarding the
variables included in the HLM analysis are given in Table 2.

Table 2. Descriptive Statistics on Variables Included in HLM Analysis

Variables N Mean SD Minimum Maximum
X8 6378 151 0.50 1.00 2.00
X9 6378 3.38 0.96 1.00 4.00
X10 6378 1.74 1.04 1.00 4.00
X11A 6378 2.34 1.21 1.00 4.00
X11B 6378 2.77 1.29 1.00 4.00
X11C 6378 2.59 1.20 1.00 4.00
w12 241 9.29 1.97 2.82 15.83
W13 241 9.67 2.16 3.75 13.41
w14 241 8.90 2.23 3.19 13.57
w15 241 1.05 0.93 0.00 3.00
W16 241 8.78 1.72 3.80 14.51
W18A 241 1.25 0.45 1.00 3.00
W18B 241 1.52 0.54 1.00 3.00
W18C 241 1.18 0.39 1.00 3.00
w19 241 11.11 2.06 7.30 15.55
W20B 241 1.344 0.60 1.00 3.00
W20C 241 2.49 0.75 1.00 4.00
W20E 241 1.34 0.60 1.00 4.00
W20F 241 1.48 0.75 1.00 4.00
W20G 241 1.60 0.80 1.00 4.00
PV1(ASSSCIO01) 6378 484.33 91.13 142.40 754.79
PV2(ASSSCI02) 6378 482.38 92.36 150.67 745.23
PV3(ASSSCI03) 6378 482.26 92.69 136.74 746.52
PV4(ASSSCI04) 6378 481.30 93.80 69.90 846.24
PV5(ASSSCIO05) 6378 484.62 93.39 103.62 781.64

Assumptions of HLM: The assumptions for HLM analysis were checked after the completion of the
preliminary analyses. The first assumption for Level-1 in HLM is about the normality of residuals.
Kolmogorov-Smirnov test results of the residual files created in the SPSS software were found to be
significant at this stage (p < .001). It is, in this case, interpreted as that the data differ from the normal
distribution (Mertler & Vannatta, 2005). Afterward, skewness and kurtosis coefficients were
examined. These values are calculated as zero in normally distributed data. However, the fact that
these values are between =1 is interpreted as that the distribution does not deviate excessively from
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normal (Cokluk et al., 2018; Kim, 2013). Skewness and kurtosis values of the data were calculated as
(-0.225) and (0.250) respectively. It was observed in this case that the data showed normal distribution.
Another statistical process related to the normality of 1st level errors is the examination of the
histogram of the data by drawing it on the normal curve. The histogram indicates the distribution of
in-school errors is approximately normal, in which case the normality count can be advocated. The Q-
Q graph of the data can also be examined, especially in 100 and larger samples, to check the normality
count. The points in Q-Q Plot were seen as a line in the focus of diagonals in the process. This figure
is interpreted as an image of the normal distribution (Mertler & Vannatta, 2005). Finally, the Level-1
residual homoscedasticity was checked. The ellipse shape showed that the residual variances of Level-
1 were homogeneous when the Scatter Plot Diagram obtained as a result of the SPSS procedure was
examined. Test of Homogeneity was also applied in the HLM software regarding homoscedasticity. It
is y? = 274.93, df = 239, p > .001 according to the results of this test. The fact that the test for
homoscedasticity of Level-1 variances was not found to be significant indicates that variances were
distributed homogeneously between Level-2 units. Therefore, it was observed that this assumption
was made regarding the data of the current research. It was observed as a result that the residuals for
Level-1 showed a close to normal and homogeneous distribution; the variables were independent of
the error term r;; and random effects at other levels.

Scatter graphs were obtained using residual files in SPSS in the first stage of the multivariate normal
distribution of errors, which is the first assumption for Level-2. The MDIST (Mahalanobis Distance)
graph for each school gave the deviation of residuals from normality. Q-Q and P-P graphs were
examined for residuals of intersection and slope models. The MDIST vs. CHIPT graph is expected to
resemble a 45-degree line in the figures obtained for the normality assumption of the slope coefficients
of the cut-off point and variables at this level. The obtained graph resembles a 45-degree line.
Furthermore, the Q-Q graph for the intersection model was found to be approximately linear. Thus, it
is seen that subordination is defendable. In addition, it was seen that the residual values of the second-
level cut-off point coefficients were normally distributed with multivariates when the Q-Q Plots of the
slope coefficients of the classroom level variables were examined. In addition, the fact that the
Kolmogorov-Smirnov and Shapiro-Wilk test results regarding the slope coefficients of the variables
were found to be significant explained that the hypothesis was acceptable for the relevant coefficients
and that the data showed normal distribution.

As a result, it was found that the slope coefficients of the cut-off point and variables at this level
showed a normal distribution for Level-2. The variables are independent of the error term ug;. In
addition, Level-2 errors show multiple normalities with a mean of zero.

Models for responding to the research problems were analyzed after providing the assumptions. The
HLM models tested within the scope of this research are given below:

1) One-Way Analysis of Variance Random Effects Model (ANOVA Model): It is checked whether HLM
is appropriate in the analysis of the data while answering the question How much of the differences in
students' science achievement arise from the difference between classrooms? with this model at the
same time. There are no explanatory variables for student or classroom levels in the model (Hox,
2002). The variance of the dependent variable is divided into two as inter-group and intra-group
variance in the one-way analysis of variance. The Level-1 equation for this model is:

Yii=foi+ri

The science achievement of the student i in the classroom j (Yj) is predicted in this equation. Boj refers
to the mean science achievement score of the class j, rij refers to the error score of the student i in the
class j, that is, the difference of the student i from the mean science score in the class j. It is assumed
that each error score at the student level is normally distributed with the 0 mean and constant Level-1
(?) variance. The Level-2 equation for this model is:

Boi=y00+Uoj

The mean overall science achievement score of the classrooms yoo indicates the error score of the ug;,
classroom j in the equation where the intersection coefficient (Po;) at the first level of the model is
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taken as the dependent variable; that is, it is interpreted as the difference of the mean science
achievement of the classroom j from the mean overall science achievement. It is assumed that uoj shows
a normal distribution with the mean 0 and the variance too. Uoj getting closer to zero means that the
variability among the classrooms is very low.

Unified model:
Yij= yoo+ Uoj+Tij

Inter-school and intra-school correlation coefficient (Intra-Classroom Correlation, [ICC]) p is
calculated to determine how much of the variance in the dependent variable originates from the first
level and how much originates from the second level using the following parameters.

p (inter-class) = 7 / (:%° + ¢°)
p (intra-classroom) = ¢* / (%° + &%)

2) The Model with Means as Dependent Variables was established to answer the second question of
the research. The Level-1 equation of this model is the same as the ANOVA model, and there are no
student level variables. Grade variables were added to Level-2 to show the extent to which classroom
characteristics predict student achievement.

Centering was performed to eliminate the bias caused by the multicollinearity problem in the
installation of models (Raudenbush & Bryk, 2002). Group-mean centering was performed for the
continuous variables at the student level, and grand-mean centering was performed for the continuous
variables at the classroom level while centering was not performed for the categorical variables at both
levels. Accordingly, the equations for the model in which the means are dependent variables are as
follows:

Yi=foi+ri
Boi= yoot yor *(W20B;) + yoz *(W1BA)) + yos *(W18B;) + yos *(W14j) + Ug;
*General mean centering was performed for these variables

3) Random Coefficients Regression Model: Student variables related to science scores are assigned to
the first level, and it is determined which student-level variable affects science achievement score in
this model established to answer the third research question. There are no classroom-level variables in
the model (Raudenbush & Bryk, 2002). The Level-2 equation is the same as in the ANOVA model.
The coefficients of the student variables are interpreted as the change in the mean school achievement
scores caused by one-unit variability in the independent variable at the 1st level of the model. The
equations for the model are as follows:

Yi=Poj+ B Xij) + Paj= X104j) + Saj= X11Bij) + Saj= X11Cij) + 1
Poi= yoot Uoj
P1i= yrot Uy
Poi= yaot Ui
Pai= yaot Usj

Bai= paot U

*Group-mean centering was performed for these variables.

RESULTS

One-Way Analysis of Variance Results Related to the Random Effects Model
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The results of the analysis are given in Table 3. The weighted least squares prediction for the overall
science achievement mean is 481.91, and the standard error of the prediction is 3.98 when Table 3 is
examined. It can be said that the actual value of the overall science achievement mean is 95%
probability in the range of 479.69-483.86 points when the 95% confidence interval for the student
overall science achievement mean is calculated [%95CI (yo0) = Yoo % (1.96) (SE)].

Yoo % (1.96)* (SE) = 481.91 % (1.96)* (3.91) = 479.69 — 483.86

Table 3. One-Way Analysis of Variance Random Effects Model Analysis Results

Fixed Effect Coefficient t Standard Error (SE) Approximate df
Overall science achievement mean, y00 481.91* 120.92 3.98 158
Random Effect Variance Standard Deviation
Level-2 Error Term, uQj 2983.99 54.63* 240
Level-1 Error Term, rij 5498.73 74.15

*p <.001

In Table 3, the intra-classroom variability (r;) was 5498.73, and the inter-classroom variability (ug)
was 2983.99 regarding the mean science achievement score. The fact that the predicted value of inter-
classroom variability (ug) was found to be significantly greater than zero (p < .001) indicates
significant differences between the mean science achievements of the classrooms.

It can also be calculated through this model how much of the difference in science scores can be
explained by student level, and how much can be explained by classroom-level variables. The intra-
group correlation coefficient for science achievement scores was calculated by dividing the inter-
school variance in Table 3 by total variance (Raudenbush & Bryk, 2002).

p =0/ (ot 0?) = 5498.73 / (2983.99+5498.73)=0.65

This result shows that 65% of the difference in science scores is due to the difference between students,
and 35% is due to the difference in mean science achievement between classrooms. Most of the
variability in students' science achievement scores is due to differences between students.

Results on the Model with Means as Dependent Variables

This model included [perception of the importance of school in academic achievement (W12),
perception of safe and regular school structure (W13), problems related to school facilities and
resources (W14), difficulties encountered (W15), teaching limited to student needs (W16), giving
feedback to science homework (W18A), discussing science homework in the classroom (W18B), the
importance given to research (W19), explaining the answers (W20B), using interesting materials
(W20C), new content-present content connection (WZ20E), classroom discussions (W20F), and
deciding on problem-solving processes (W20G)]. Variables whose effects were not significant were
removed from the model as a result of the first analysis. Accordingly, their relationship with W12,
W16, W20C, W20F, and W20G science achievement scores is positive but not significant. Similarly,
variables W13, W15, W20E were found to have non-significant negative correlations with science
achievement scores. Variables W20B, W18A, W18B, and W14 were included in the final analysis.
The equation for the final model is given below:

Boi= yoo+ yorx (W20B;) + yoox (W18A)) + yoz+ (W18B;) + yoar (W14) + Ug

*general mean centering was performed.

voo is the corrected mean overall science achievement of the classrooms in this equation. yo IS
interpreted as the effect of explaining the answers given in the classroom; yo2 is interpreted as the effect
of giving feedback to the homework; yos is interpreted as the effect of discussing the homework in the
classroom on the corrected mean science achievement. ug (Level-2 error term) is expressed as the
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difference of the mean science achievement score of the classroom j from the mean overall science
achievement score when the variables in the model are taken under control.

Table 4. Model Analysis Results with Means as Dependent Variables

Fixed Effects Coefficients Star:zdard t sd Eff_ect
rror Size

Mean classroom mean, yoo Intersection 481.88 3.66 131.67 112
W20B, yor* -14.68 5.75 -2.57 236 -.30
W18A, yo2* 19.36 8.26 2.34 236 .39
W18B, yo3* -14.74 6.90 -2.13 236 -.30
W14, yos* 9.91 1.50 6.57 236 .20
Random Effects DSta_ndgrd Variance sd x°

eviation components
Level-2 Error Term, uo; 48.816 2383.01 236 2982.37
Level-1 Error Term, rij 74.154 5498.94

*p <.001

It is seen that when the other variables in the model are taken under control, the effect of the
explanation of the answers given by the students (W20B) on the science achievement scores is
predicted to be negatively significant (yo1 = -14.68, t = -2.57, p < .001). Accordingly, the frequent
explanation of the answers in the teaching process in the classroom negatively affects the science
achievement scores of the schools. The mean science achievement score of these schools is about 15
units less compared to the schools where the answers are explained less. Similarly, the effect of
discussing science homework in the classroom (W18B) on science achievement scores was predicted
to be negatively significant when the other variables in the model were taken under control (yo3 = -
14.74,t = -2.13, p < .001). Accordingly, it is seen that the science achievement scores of the schools
where the students who frequently discuss science homework in the classroom are 14.749 units lower
compared to the science achievement scores of the schools where the homework is not discussed much.

The effect of giving feedback to science homework (W18A) on the science achievement scores of the
students is predicted to be positively significant when the other variables in the model are taken under
control, unlike these results (yo2 = 19.36, t = 2.34, p <.001). Accordingly, it is seen that the feedback
given to the science homework in the teaching process in the classroom positively affects the science
achievement scores of the schools. Another variable with a positive effect on science achievement
scores is problems with school facilities and resources (W14) (yos = 9.91, t = 6.57, p < .001).
Accordingly, it is seen that the science achievement of the schools is positively affected by this
situation as the perception levels of the teachers about the lack of opportunities and resources of the
schools they work affect the teaching when the other variables in the model are taken under control.

Effect size calculation was made in order to give an idea about whether the interpretations made in
line with the variance rates and correlational relationships obtained as a result of the analysis indicate
significance for daily life. Accordingly, the effect size was calculated by dividing the constant effect
coefficients obtained by the analysis performed at each level by the standard deviation of the residual
value at the relevant level. The effect size coefficient .41 indicates the minimum effect (Ferguson,
2009). It is seen that these values are less than .41 when the calculated effect sizes are examined.
However, it can be said that these variables may cause a change that can be felt in practice on science
achievement considering that even the effect sizes calculated at the .1 level in the studies conducted
with large samples may contribute to the developments in the field of education (Glass, McGaw, &
Smith, 1981). For example, a standard deviation increase in giving feedback to science homework is
expected to create an increase of 0.39 standard deviation in the science achievement mean when the
other variables in the model are taken under control. It can be said that the science achievement scores
of the schools whose homework is discussed in the classroom are less than 0.30 standard deviations
compared to the schools whose homework is not discussed.

Finally, the inter-classroom variance component for science achievement scores was predicted at
2983.99 in the ANOVA model. It was predicted as 2383.011 as the inter-classroom variance
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component with the addition of class-level variables to the model. Therefore, in-classroom variables
explained 20% of the observed variance in achievement scores [(2983.99-2383.011)/2983.99].

Random-Coefficients Results Related to the Regression Model

This model included variables such as gender (X8), absenteeism (X9), not having breakfast (X10), use
of technology at home (X11A), use of technology in school (X11B), and use of technology in other
places (X11C). Variables whose effects were not significant were removed from the model as a result
of the first analysis. Accordingly, the strong positive relationship of X8 with science achievement and
the negative relationship of X11A with science achievement score was not found to be statistically
significant. Variables X9, X10, W11B, and X11C were included in the final analysis. The equation for
the final model is given below:

Yii=pojtf1y=X9ij+ f2pX10; + fap=X11Bjj + SapeX11Cij+rij
*group mean centering was performed.

This equation shows the science achievement score of the student i in the Yj;, j classroom and the mean
science achievement score of the Poj, classroom j. B4 is expressed as a unit change in absenteeism in
the classroom j (when the other variables in the model are taken under control); B, is expressed as a
unit change in nutrition in the classroom j (when the other variables in the model are taken under
control); Bsj, is expressed as a unit change in technology use in the classroom j (when the other
variables in the model are taken under control); B4, is expressed as a unit change in technology use in
the classroom j (when the other variables in the model are taken under control); and these are expressed
as a change in the classroom mean science achievement scores.

Table 5. Random-Coefficients Results of Regression Model Analysis

Fixed Effects Coefficients Standard Error t Effect Size
Cut-off piint 1, B, Overall science achievement 481.89 3.98 120.84
mean, yoo
X9 Slope, B; Cut-off point 2, y;0* 18.26 1.44 12.60 0.26
X10 Slope, S, Cut-off point 2, y,o* -2.90 1.13 -2.55 -0.00
X11B Slope, B3 Cut-off point 2, y3¢* 8.90 1.05 8.46 0.01
X11C Slope, B, Cut-off point 2, y,0* -2.67 1.12 -2.37 -0.00
Random Effects Standard Variance sd X2
Error Components
Level-2 Error Term, u; 54.83 3007.17 223 4003.17*
X9 Slope, vy 8.32 69.25 223 278.18
X10 Slope, u, 6.86 47.14 223 255.73
X11B Slope, uz 6.80 46.35 223 295.48
X11C Slope, u, 6.06 36.83 223 254.55
Level-1 Error Term, 7;; 69.93 4891.49
*p <.001

Table 5 it is seen that the variable with the highest effect on science scores is absenteeism (X9) when
examined. The effect of absenteeism on science achievement scores was predicted to be positive and
significant when the other variables in the model were taken under control (y10 = 18.26, SE = 1.44, p
<.001). Accordingly, the score of a student who has almost no absenteeism can be interpreted as 18.27
units more than the science score of a student who has frequent absenteeism. Use of technology in
school (X11B) is another variable with a high impact on science achievement scores. The coefficient
(Bs) was statistically significant (p <.001). It can be said that a unit increase in the use of technology
in the school (high scores taken from the scale mean low use) will create an increase of 8.90 units in
the science achievement scores of the students when the other variables in the model are taken under
control. The effect of not eating breakfast (X10) on science achievement scores was predicted to be
negative and significant (y2 = -2.90, SE = 1.13, p <.001). Accordingly, it can be interpreted that the
mean science achievement of the students who have almost no breakfast on the days they go to school
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is 2 units less compared to the students who have breakfast every day and go to school. Finally, the
effect of technology use in other places (X11C) on science scores was predicted to be negative and
significant when the other variables in the model were taken under control. It can be said that there
will be a decrease of 2.67 units in the science achievement scores of the students as the use of
technology in other places (high scores taken from the scale indicate low use) increases based on this
when the other variables in the model are taken under control.

It is said that an increase in a standard deviation in absenteeism will create an increase of 0.26 standard
deviation in the science achievement mean, and an increase in a standard deviation in using technology
in school will create an increase of 0.01 standard deviation in the science achievement mean when the
calculated effect sizes are examined. A standard deviation increase in non-breakfast will result in a
0.00 standard deviation decrease in science achievement score. Similarly, a standard deviation increase
in technology use elsewhere will create a 0.00 standard deviation decrease in science achievement.

It was determined that the random effect of variance was significant in terms of classroom level when
the variance components related to the model were examined (X? = 3007.17, sd = 223, p < .001).
Differentiation between classrooms in terms of mean science scores is indiscriminate when student-
level variables are added. The indiscriminate effects of slopes of absenteeism, not having breakfast,
use of technology in school, and use of technology in other places were found to be significant
according to Table 5 (p < .05). This situation reveals that the relationship between the mean science
scores of the classrooms and the variables of non-attendance and use of technology in school varies
statistically significantly between the classrooms.

The student-level residual variance (4891.49) is smaller compared to the variance (5498.73) obtained
in the ANOVA model. This result shows that the difference between students in science achievement
scores decreases with the addition of student-level variables. Student-level variables explained 11%
of the observed variance in achievement scores.

Reliability values for Level-1 coefficients were calculated to determine whether the values obtained
from the sample were a reliable predictor of the actual value. The results of the HLM analysis are as
follows:

Table 6. Reliability Values Regarding Level-1 Random Coefficients

Level-1 Random Coefficients Reliability Predictions
Mean Science Achievement, yoo .93
X9, y10 19
X10, y20 .16
X11B, y30 19
X11C, ya0 15

Reliability predictions provide information on whether Level-1 coefficients change randomly,
constantly, or incidentally. These coefficients do not change randomly or may be constant if the
reliability of Level-1 coefficients is below .05 (Acar, 2013; Raudenbush & Bryk, 2002). The high
reliability of the constant (.93) indicates that the science mean obtained from the sample is a reliable
predictor of the actual school mean, considering Table 6. The reliability of these variables was not
found to be very high when the predictions of absenteeism, not having breakfast, use of technology in
school, and use of technology in other places were examined. However, it can be said that these
variables, albeit at a low level, are reliable predictors of science achievement. In addition, the reliability
predictions of these variables being greater than .05 indicates that these coefficients change randomly
between schools.

DISCUSSION and CONCLUSION

The factors originating from students and classrooms, which are thought to affect the science
achievements of 4th-grade students in a large-scale application, were discussed together in this study.
Therefore, the research is important in terms of contributing to the large-scale evaluation literature,
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which has an important place in terms of education systems. It was seen as a result of the HLM analysis
that teachers’ perception had a statistically significant effect on science achievement means at the
classroom level in terms of explaining the answers given by the students, giving feedback to science
homework, discussing science homework in the classroom, and problems related to school facilities
and resources. On the other hand, teachers’ perception of the importance of school in academic
achievement, teaching limited to student needs, using interesting materials, classroom discussions,
deciding on problem-solving processes, teachers’ perception of safe and regular school structure,
difficulties faced by teachers, effects of the new content-present connection on science achievement
means were not found to be significant. The effects of gender of students and their use of technology
at home on science achievement means were not statistically significant at the student level. However,
not having breakfast, absenteeism, use of technology in school, and use of technology in places other
than school and home were found to have a significant effect on science achievement mean. Figure 1
was arranged regarding the determinants of 4th-grade TIMSS science achievement at student and
classroom levels based on the results of the research.

Explaining the answers (y,=-14.68

Not having breakfast (y,5=-2.90 i . .
ot having breakfast (20 ) Discussing homework in the classroom (yg3=-14.74)

Use of technology in other places (y39=--2.68) Gving feedback tp the science homework

| Absenteeism ( y1p,=18.27) given( 74,=19.36)

L J The use of techaology in school (y50=8.91) Problems with school facilities and resources (yg4=9.91) ———

Student Level Class Level v
Y v

> Science Achievement Mean <

Figure 1. Determinants of 4th Grade TIMSS Science Achievement at Student and Classroom Levels

It was found in the study that 65% of the differences in science achievement scores of students are due
to the difference between students, and 35% is due to the difference between classrooms. Most of the
variability in achievement is due to differences between students. Meta-analysis studies on this subject
(Hattie, 2009; Sirin, 2005) show that predictions of differences between schools in student
achievement are divided into two. It is stated in some studies that most of the differences in student
achievements are explained by school level (Ipekgioglu-Onal, 2015; Mohammadpour & Abdul Ghafar,
2014; Ozgen, 2009; Yilmaz & Aztekin, 2012). The results of some other studies support the results
that the source of the differences in student achievements is explained by the student level as in the
results of the current study (Akyiiz & Berberoglu, 2010; Akyiiz-Aru & Kale, 2019; Atar & Atar, 2012;
Aydin, 2015; ipekgioglu-Onal, 2015; Ryoo, 2001; Sevgi, 2009).

The contribution of class-level variables was found to be important in explaining the inter-school
variance related to science achievements. The explanation of the answers given by the students in the
lessons explained approximately 20% of the observed variance in teachers’ perception and
achievement scores in terms of giving feedback to science homework, discussing science homework
in the classroom, and problems related to school facilities, and resources. Wenglinsky (2000) states
that it is important to investigate the determinacy of variables related to in-classroom processes on
student achievement, and results showing significant effects such as the effect of family or student
characteristics on achievement can be obtained but the effects of in-classroom processes on
achievement are generally ignored in the literature. The results confirm Wenglinsky’s (2000) claim
considering the magnitude of the explanation rate of the variance at the relevant level.

The variable with the greatest effect on the mean science achievement of the schools at the classroom
level is giving feedback to the science homework given considering the effect sizes among the
variables used in the study. The most prominent features of the classrooms in which a supportive
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atmosphere is created by meeting the psychological needs of the students in the classroom are the
continuous increase in achievement measurements. It is generally known in these classrooms that
teachers are willing to give positive feedback and empathy to their students and create environments
that will enable students to study autonomously by guiding them (Ryan & Deci, 2000). Therefore,
giving feedback to homework in the classroom may be a factor that reassures students mentally and
psychologically. The student can see the deficiencies and mistakes, learn different solutions, and relax
knowing that they can meet with the teacher with the feedback on the homework at the end of the
process. It can be said that being appreciated by the teacher in return for their efforts will positively
affect achievement if it is considered psychological support. Zhu and Leung (2012) stated that the time
allocated to homework showed significant relationships with achievement in a study on homework
practices in the classroom. It is important how this allocated time is spent. Akyiiz (2006) revealed that
emphasizing homework and checking homework have a positive effect on student achievement.
Therefore, the importance of feedback emerges in teachers' planning for homework.

It is interesting to see that discussing homework in the classroom has a significant negative effect on
achievement. The science achievement scores of the schools where the students who frequently discuss
science homework in the classroom were found to be lower compared to the science achievement
scores of the schools where the homework is not discussed much according to the results. Discussing
homework in the classroom can be considered together with giving feedback on the homework. Today,
it is known that homework is still a frequently used learning tool by teachers regardless of age and
achievement difference within and between classrooms (Trautwein, 2007; Won & Han, 2010).
However, the use of homework in the classroom can have a negative impact on achievement in some
cases. This issue can be evaluated in terms of the psychology of the student. The discussions in the
classroom about the given homework necessitate the student to be more active when the issue of giving
feedback to the student about the homework is considered as a process in which the teacher is more
active, and the student is passive. Discussion can be on the way the student does the homework, the
way they think, the approach to the homework, and especially on mistakes. The teacher's reactions and
the way they direct the process are very important. Ryan and Deci (2000) state that giving positive
feedback and empathy to the students of the teachers is important in creating a supportive classroom
climate by meeting the psychological needs of the students in the classroom in this case. The
psychology of a 9-10-year-old student in the 4th grade may be prone to perceive the discussion of
mistakes differently in the classroom; therefore, the negative interaction of achievement with
discussing the homework can be evaluated within this framework.

Science lessons are processes that by their natures require the student to be curious, to question, to
search for answers, to take responsibility for learning with confidence. Therefore, it would be
appropriate to start these lessons with problems, dilemmas, and questions for students (Hiebert et al.,
1997). van de Valle, Karp, and Bay-Williams (2010) state that justification should be a fundamental
part of science lessons. Teachers have important duties at this point. The language and expression that
teachers will use will be an important determinant of students’ willingness to express their ideas. The
results of the research showed that the more students were directed to explain their answers in the
classroom, the more they failed the science lesson. Therefore, these results can be evaluated in terms
of the language used by the teachers.

Deci and Ryan (1985) emphasize that the teacher plays a major role in meeting a number of
psychological needs of students, such as interaction within the classroom. Students' perceptions of
these efforts are more important even though teachers report that students make efforts to meet these
psychological needs (Daniels & Perry, 2003). The class-level results of the research emphasize the
importance of these perceptions. It can also be said that the attitude of teachers in supporting the
explanation of the answers may cause students to be psychologically worried about explaining the
answers they give, especially, in the classroom or to experience morale disorder. Therefore,
performance is adversely affected by this process.

The result of the research about the school resources is that the science achievement of the schools is
positively affected by this situation as the perception levels of the teachers about the lack of
opportunities and resources of the schools they work affect the teaching. It can be evaluated
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psychologically even though this result is interesting. It can be said that this situation indirectly affects
student achievement due to the negativities caused by teachers’ perceptions, even if not directly based
on the fact that teachers feel happier in environments where working conditions are good (Hooper et
al., 2013; World Bank, 2011) when the resource shortage is evaluated under conditions. It can be seen
that teachers see and enlarge some problems arising from the management and internalize them in a
way that adversely affects classroom achievement whereas there are also studies showing that teachers
are not affected by this (Bénabou, Kramarz, & Prost, 2009; Wo6Bmann, 2003). However, it can be
interpreted that they do not reflect it to the teaching process and solve it with their special efforts even
though teachers see resource shortage as a problem according to the results of the study. It can be seen
in such cases that teachers overcome resource shortages with the available facilities in cooperation
with their students.

Absenteeism was the variable that contributed the highest level to explaining the variance seen in
achievement scores considering the results of the study at the student level. There are studies on
absenteeism in parallel with the results of the current study. Alexander and Hicks (2015) found a
significant and positive relationship between absenteeism and achievement scores of 383 students. The
academic performance of the students who attend the lesson regularly is higher compared to that of
the absent students according to the results of the study. Similarly, absenteeism negatively affects
students’ grades according to the results of Khalid’s (2017) study with 119 participants. Absenteeism
is an important issue consisting of different components, especially the psychological background of
students. Studies generally focus on chronic absenteeism, and the results show that achievement
decreases significantly as students’ absenteeism rates increase. However, Cattan, Kamhéfer, Karlsson
and Nilsson (2017, p. 47) state that “the studies in the literature on this subject are insufficient”.

Another result is that this situation of students coming to school without breakfast negatively affects
their academic performance. There are studies in the literature mentioning a positive but low level of
relationship between nutrition and academic achievement (Dwyer, Sallis, Blizzard, Lazarus, & Dean,
2001; Keeley & Fox, 2009). Shaw, Gomes, Polotskaia and Jankowska (2015) state that the controllable
aspects of student health are nutrition, healthy weight preservation, and physical equivalence with their
peers. It is shown that students with poor health are more likely to fail at school, fail the class, and
drop out of school. Kolasa et al. (2018) state that many studies on nutrition and academic achievement
abroad are carried out on the basis of nutrition programs given in schools. The common conclusion of
the studies conducted to provide evidence that integrating food/nutrition education into the 4th-grade
curriculum can support academic knowledge acquisitions is that science and mathematics knowledge
overlaps with nutrition knowledge in a holistic way to improve academic knowledge and that nutrition
knowledge can also be developed simultaneously among 4th-grade students using science and
mathematics curriculum (Kolasa et al., 2018).

There is no special lesson for nutrition in the primary school curriculum in Turkey. Life science lessons
include texts for regular and balanced nutrition. In addition, the contents of nutrients and balanced
nutrition are briefly emphasized in a unit of the primary school science curriculum. A compulsory or
optional nutrition lesson can be included in the primary school curriculum at this point. The content
of this lesson can be determined by including families after the needs of students are identified or
nutrition workshops can be organized. Lessons can be practically conducted with the participation of
families and students in this workshop.

The use of technology in school and elsewhere is another variable with a high impact on science
achievement scores. Low scores obtained from the technology use scale (computer, tablet, etc.) in the
TIMSS student survey mean that technology is used more frequently. Therefore, students with higher
science achievement stated that they use technology less frequently in school but more frequently
outside the school for homework purposes. Students' access to technology at school and access to
technology in different places other than school and home may differ in terms of duration. Longer time
can be spent online for homework, etc. outside school. In addition, it can be interpreted based on the
results that students use technology efficiently for homework purposes outside school. 33% of students
are allowed to use computers in science lessons according to the results of TIMSS 2015 (Martin,
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Mullis, Foy et al., 2016). It is known that the use of the Internet during school is limited except for
informatics lessons. Therefore, students can turn to technology sources outside the school for their
homework. The 8th-grade students who participated in the TIMSS application were asked what the
Internet was used for outside the school. The majority of students (75%) stated that they mostly use
the Internet outside the school to prepare project homework with their friends (Martin, Mullis, Foy et
al., 2016). Students can benefit from technology for homework and research purposes if they are given
opportunities at school, as a result.

Work in this direction has accelerated in recent years. It is now frequently observed that programs
containing many interesting visuals and narratives are used personally by teachers in lessons and that
students interactively participate in these programs with the integration of technology into educational
environments. It can be easily predicted that the use of computers under the supervision of teachers in
schools will positively affect students’ achievement considering the nature of the science lesson. It is
seen that the issue of ensuring the integration of technology into education and teaching is emphasized
within the framework of Turkey’s 2023 Education Vision. Turkey shows a successful example of the
integration of technology into education in the interaction of student-teacher-parent-school resources
with each other in the current pandemic period. Many teachers and students have been struggling with
technology in the distance education process. Perhaps the greatest gain when the process is over is the
discovery that technology is a useful and inevitable element for education.

Recommendations

Student and classroom-level variables of this research in relation to student achievement are limited
to the items in the student questionnaire and teacher questionnaire in the TIMSS 2015 study and
measuring the characteristics at this level. It is also a causal comparison study. The result variable is
science achievement scores as measured in the TIMSS application. The sample consists of only a
certain number of students and teacher groups who participated in TIMSS 2015. The preference of the
experimental method will allow for more detailed discussions about the results in future research. In
addition, studies can be conducted with different variables and different groups. The cross-level
interactions of the intersection and slope model and the relationships of the variables at different levels
with each other can be examined in HLM.

The results of the research on the use of technology showed that the use of technology in other places
outside the school negatively affects the science achievement scores of the students while the use of
technology in school positively affects the science performance of the students. It may be suggested
in light of these results to organize training on the conscious use of technology for students, parents,
and teachers, especially primary school age students, regarding their use of technology at home and
elsewhere, by the Ministry of National Education and similar organizations interested in education.
Practical activities aiming to use the Internet in a beneficial way without damaging the social and
academic development of students can be carried out. These activities can be started especially by
following the daily usage periods of young primary school students such as tablets, computers, phones,
etc. by classroom teachers. Afterward, it should be determined what kind of contents are preferred.
The process can continue with useful content on academic and personal development and guidance on
channeling technology in the right direction. Activities to be carried out on this subject should be
managed by classroom teachers.

Absenteeism was the variable that had the highest effect on science achievement scores at the student
level according to the results of the study. Absenteeism negatively affects science achievement scores.
In addition, Turkish students are absent more frequently compared to students from other participating
countries according to PISA and TIMSS 2015 data. An absenteeism research project can be proposed
to be carried out especially in schools on habitual absenteeism (chronic absenteeism), in line with these
results. The absenteeism researcher of each school can be appointed by the relevant District
Directorate of National Education from among the teachers working in the school within the scope of
the project. Teachers who will be assigned as researchers should receive seminars on absenteeism,
where the results of the latest academic studies in the literature are also discussed. These teachers
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submit reports to the District Directorates at periods to be determined in the following process. The
content of the report may be absent students on a school basis, reasons for absenteeism, interviews,
etc. In addition, the researcher also detects and observes students and schools that do not have problems
in attendance. The results of this observation can be used for an approach to increase attendance in
schools with absenteeism.

Another result of the study is related to nutrition. Coming to school without breakfast negatively and
significantly affected science scores. A compulsory or optional nutrition lesson can be included in the
primary school curriculum in light of these results. The content of this lesson should be determined
after identifying the needs of students. Families can also be included in the nutrition lesson. An elective
lesson can be performed by adding a lesson hour to the school exit. Or nutrition workshops can be
organized. Lessons can be practically conducted with the participation of families and students in this
workshop. Nutrition lesson can be improved with activities such as nutrition problems, relationship
between health and nutrition relationship, academic achievement and nutrition, regular and balanced
nutrition as well as good examples from daily life.

Recommendations on nutrition can also be improved on students' nutritional breaks. As a matter of
fact, students eat what they have brought in their lunch-box during these breaks. How these breaks are
spent, how long they last, what students consume, and how nutrition lists are prepared, if any, should
be investigated. Accordingly, food engineers can be assigned within the District Directorates of
National Education. A school-based supervisor can be designated, and interview days with the food
engineer can be arranged periodically. Useful dialogs on students' eating habits should be established
in these interviews.

The results of the study at the classroom level show that the variable with the greatest effect on the
mean science achievement of the schools is giving feedback on the science homework given. In
addition, discussing homework in class has a negative significant effect on achievement. The science
achievement scores of the schools where the students who frequently discuss science homework in the
classroom were found to be lower compared to the science achievement scores of the schools where
the homework is not discussed much according to the results. Classroom level results highlighted
teachers' attitudes towards students regarding homework. It can be said that homework also has a
psychological structure that affects the academic performance of primary school students when the
attitude is considered as an affective factor. The sensitivity of the subject of homework emerges
considering these results. Accordingly, the use of homework in the teaching process and the studies
examining the attitudes of teachers during this process may contribute to the process. Field studies can
be carried out by the relevant institutions on how teachers manage the homework process. Teachers
should be provided with training, and their development should be supported according to the results.

One of the problems experienced by the parents of the families who have primary school students in
Turkey and the parents of the students who will start the first grade is homework, and parents may
have prejudices in this regard. Therefore, this bias can grow and spread to other years of primary
school, and this may negatively affect the student’s perception of the homework if this bias, which is
carried to school with the family at the beginning of the year, is unbreakable. Educators and especially
primary school teachers have great duties in this regard. Homework to be given in first grade should
be considered meticulously and in accordance with the developmental processes, psychologies, and
needs of the students. Homework should not be torture for the child and the family and should be given
in line with its purpose. Therefore, studies to be carried out with parents are also important.
Accordingly, it may be suggested to create interactive homework portals in schools. Children’s interest
in digital media may be a good opportunity in this regard. Thus, the reactions of families to homework
can also be evaluated instantly. Teachers can comfort families with constructive feedback on
homework as an audience and a participant in this process.
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Ogrenci Niteliklerinin ve Simif i¢i Degiskenlerin Fen Basarisina
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Oz

Bu aragtirmanin amaci, 6grenci niteliklerinin ve okulda 6gretim siirecine iligkin, bazi simif i¢i degiskenlerin
Tirkiye’deki 4. sinif 6grencilerin TIMSS fen basarisina etkilerini belirlemektir. Nedensel karsilastirma deseniyle
ylriitiilen bu ¢alismada ayrica okullar arasinda ortaya ¢ikan basar1 farkliliklarini 6grenci ve siif diizeyinde
aciklamaya en c¢ok katki saglayan degiskenlerin belirlenmesi amaglanmistir. Arastirmanin drneklemini, 6378
dgrenci ve bu dgrencilerin sinif dgretmenleri olusturmaktadir. Bu gruba ait veri, Iki Diizeyli Hiyerarsik Lineer
Model (HLM) kullanilarak analiz edilmistir. HLM analizi sonucunda, 6grenci diizeyinde devamsizlik yapmama,
kahvaltt yapmama, okulda teknoloji kullanimi, okul ve ev disinda teknoloji kullaniminin fen basart puanlari
tizerindeki etkileri istatistiksel olarak anlamli bulunmustur. Simif diizeyinde ise, okulun imkan ve kaynaklarinin
yetersizligine iligkin 6gretmenlerin algilari, 6devlere geri bildirim verilmesi, sinifta ddevlerin tartisilmasi ve
ogrencilerin sinifta verdigi cevaplart agiklamasimin fen basarisina etkileri manidardir. Bu sonuglar, ilkokul
ogrencilerinin akademik performanslarinin gelistirilmesinde 6grencilerle iliskili olup 6gretim siirecini olumlu
veya olumsuz yonde etkileyebilecek bir takim psikolojik ve fiziksel 6zelliklerin 6nemini ortaya koymaktadir.

Anahtar Kelimeler: Smif i¢i degiskenler, 6@renci nitelikleri, fen basarisi, TIMSS, HLM.

GIRIiS

21. ylizyilda okulu amaglar1 dogrultusunda yasatmak, taraflarin mutlulugunu ve doyumunu saglamak,
basarilmasi ¢ok zor gibi gdriinen ¢ok bilinmeyenli bir denklem gibi karsimizda durmaktadir (Ozdemir,
2013). Dolayistyla, okulun degisen islevlerine karsin egitim sistemlerinin bu islevleri karsilayabilecek
diizeyde yeniden ele alinmasi ihtiyaci ortaya ¢ikmaktadir. Bu dogrultuda, egitim sistemini meydana
getiren biitiin unsurlar, mevcut durumun betimlenmesi, eksikliklerin ve ihtiyaglarin ortaya konmasi ve

ileriki donemlerde gerceklestirilecek faaliyetlerin belirlenmesi amaciyla degerlendirme siirecine tabi
tutulmaktadir (Bilican-Demir, 2014).

Bu noktada, yapilacak olan degerlendirme faaliyetinin verecegi bilgiler dnemlidir. Reddy (2005),
tilkelerin egitim sistemlerini degerlendirmenin en verimli yolunun sistemin unsurlarindan biri olan
ciktilarin yani 6grenci basarilarinin degerlendirilmesi oldugunu belirtirken bu konuda izlenebilecek en
gercekei yaklagimin uluslararasi karsilagtirmalar olacagini vurgulamaktadir.

Bu baglamda Tiirkiye, 1999 yilindan bu yana uluslararasi genis ol¢ekli test uygulamalarindan olan
Uluslararas1 Matematik ve Fen Egilimleri Arastirmasi’na (Trends in Mathematics and Science Study,
TIMSS) katilmaktadir. TIMSS, Tiirk egitim sistemini, uluslararas1 diizeyde egitim sistemleri ile
karsilastirma yaparak, elde edilen bilimsel veriler 1s181inda gerekli degisikliklerin yapilmasina firsat
vermektedir. Ayrica TIMSS, uygulamaya katilan 6grencilerin basar1 puanlar1 dogrultusunda yeterlik
diizeylerine gore smiflandirilmasi, Ogrencilerin  yeteneklerinin  belirlenmesi ve bunlarin
degerlendirilmesi adina bir imkan sunmaktadir.

* Bu arastirma “4. Sinif Oprencilerinin Fen ve Matematik Basarisina Etki Eden Degiskenlerin Incelenmesi: TIMSS
Verilerinin Cok Diizeyli Analizi” adli doktora tez ¢aligmasindan iiretilmistir.
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Bugiine kadar ortaya konan sonug raporlarinda (1999-2015) Tiirk 6grencilerin yeterlik diizeylerine
bakildiginda Fen bilimleri alaninda diistik diizeyin altinda kalan 6grenci yiizdesinin (%18), TIMSS
ortanca degeri olan %5’in yaklasik 3.5 kati oldugu goriilmektedir (Karip, 2017). Bu bulgu, bir y1l i¢in
225 bin 4. siif 6grencisinin, fen bilimleri alaninda diisiik diizeyin altinda bir performansla yani temel
becerilerden yoksun olarak ilkokuldan ortaokula gectigini gostermektedir (Karip, 2017). Bir diger
ifadeyle, Tiirk 6grencilerin hemen hemen yarisinin (n = 3250) alt ve daha da alt yeterlilik diizeyinde
bulunmasi, 6grendikleri temel bilgileri hayata gecirme, bu bilgileri karsilagtiklar1 problemlere
uyarlama ve hatta hatirlama anlaminda sikint1 yagadiklarini gostermektedir (Yiicel & Karadag, 2016).
Ne yazik ki bu tip problemler akademik basariya dogrudan etki etmektedir (Mullis, Martin, Gonzalez,
& Kennedy, 2003). Nitekim, farkli yillarda TIMSS verileri {izerinde yapilan arastirmalarin
(Biiytikoztiirk, Cakan, Tan, & Atar, 2014; Martin ve digerleri, 2000; Olson, Martin, & Mullis, 2008;
Ozden, 2007; Uzun, Biitiiner, & Yigit, 2010) bulgular1 Tiirk 6grencilerin fen basarisinin genel basari
ortalamasindan daha diisiik oldugunu gostermektedir.

Ogrenci Niteliklerinin ve Sinif I¢i Degiskenlerin Basariya Etkisi

Ogrenci nitelikleri ve basar1 arasindaki iliskililerin incelendigi ¢aligmalari konu alan meta analiz
caligmalar1 (Hattie, 2009; Marzano, 2003), dogrudan 6grenciye iliskin faktorlerin akademik basari
iizerinde yiiksek bir etkiye sahip oldugunu gostermektedir. Mohammadpour, Shekarchizadeh ve
Kalantarrashidi’in (2015), 29 iilkenin 8. smif 6grencilerinin TIMSS 2007 fen puanlarina etki eden
ogrenci, okul ve iilke 6zelliklerini inceledigi ¢alismada, 6grenci bagarilarindaki varyansin biiyiik bir
boliimii 6grenci diizeyinde bulunan 6zeliklerce agiklandigi bulunmustur.

Literatiirde pek ¢ok 6grenci niteliginin konu edildigi goriilmektedir. Kaya (2008), TIMSS 2003,
Ogrenci basarilariyla iliskili olarak 6grenci diizeyinde cinsiyet, 6zgiiven ve ev kaynaklarini ele almstir.
Aydm (2015), 6grenci diizeyindeki verileri, 6grenci duyussal ozellikleri ve 6grenci karakteristik
ozellikleri olarak tanimlamustir. Ipekgioglu-Onal (2015), dgrenci diizeyindeki faktorleri; cinsiyet, evde
kullanilan egitsel kaynaklar, aile katilimi, 6devler, zorbaliga ugrama olarak belirlemistir. Sar1, Arikan
ve Yildizli (2017), 6grenci diizeyinde, duyussal dzellikler (6z yeterlik, tutum ve 6grenme degeri),
evdeki kaynaklar, okula aidiyet, zorbalik ve 6gretim etkinliklerini incelemistir.

Ancak basaridaki degiskenligi agiklama giicli yliksek olmasina ragmen devamsizlik, beslenme,
teknoloji  kullanim1 gibi O6grenci 0Ozelliklerinin arastirmalarda yeterince irdelenmedigi farkli
caligmalarda (Asigbee, Whitney, & Peterson, 2018; Garcia & Weiss, 2018; ismail & Awang, 2008;
Khalid, 2017; Kolasa, Diaz, & Duffrin, 2018; Liouaeddine, Bijou, &, Naji, 2017) belirtilmektedir.

Klem ve Connell (2004) ve Ackerman (2013) devamsizligin, 6grencilerin okuldaki etkinliklere
katiliminin ve derslere diizenli bir sekilde devam etmenin, 6grencilerin motivasyonlarint dogrudan ve
olumlu yonde etkileyen bir faktoér oldugunu; okuldaki siireclere devamli bir sekilde katilim saglayan
Ogrencilerin, derslere karst olumlu tutum gelistirmekte oldugunu ve oOdev performanslarinin
yiikseldigini vurgulamistir. Bunlara ek olarak zorlu okul sartlari, olumsuz iklim ve agir dgretim
programlar altinda ezilen 6grencilerin, okula gitmeme ve hatta okulu terk etme egilimi gosterdigi
yapilan c¢aligmalarda (Akey, 2006; Dogan, 2014) vurgulanan bir diger unsurdur. Benzer sekilde,
dgrencilerin akademik basarilarini yakindan etkileyen bir diger faktor beslenmedir. Ekonomik Isbirligi
ve Kalkinma Tegkilat1 (The Organisation for Economic Co-operation and Development-OECD)
raporlar1 en gelismis iilkelerde bile pek ¢ok Ogrencinin dikkatini derse verebilmek i¢in aglik ve
uykusuzlukla miicadele ettigini ortaya koymaktadir (OECD, 2015). Clinton (2013), beslenme ve
fiziksel aktivite olarak avantajli olan g¢ocuklarm, bu konuda dezavantajli olanlara oranla etkili
ogrenmeye daha agik oldugunu bulmustur. Ancak Clinton, Rensford ve Willing (2007), beslenmenin
akademik basariy1 cok yiiksek seviyelere ¢ikardigi konusunda literatiirde dogrudan bir arastirma
sonucu bulunmadigimi belirtmektedir. Dolayisiyla beslenme basariy1r etkileyebilecegi diisiiniilen
faktorlerden yalnizca birisidir.

Caligmalarda Ggrenci diizeyinde g6z ardi edilmis bir diger faktdr ise, Ogrencilerin teknoloji
kullanimlaridir. Teknolojinin gelismesiyle birlikte, 6zellikle gocuklarin, vakitlerinin ¢ogunu, e-
kitaplar, tabletler ve akilli telefonlar gibi yeni dijital medya ile etkilesim halinde gegirmeye basladigi
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bilinmektedir (Lieberman, Bates, & So, 2009). Giinliik yasantilarinin bir bolimii okulda gegen ¢ogu
cocugun teknolojiden etkilenme bicimi akademik basarisina olumlu veya olumsuz ydnde
yansiyabilmektedir. Ebeveynler, 6rnegin telefonlarda ve diger dijital medya araglarinda kullanilabilen
egitim uygulamalarimin dogru yonde kullanildigi taktirde bunlarin, erken yastaki ¢ocuklarin egitiminde
etkili ve tamamlayici olabilecegini diisiinse de (Chiong & Shuler, akt. Hooper, Mullis, & Martin, 2013)
bu konu arastirilmaya degerdir. Dolayisiyla 6zellikle literatiirdeki eksikligi gidermek ve 6grenci
basarilarindaki varyansi acgiklamadaki etkilerinin goriilmesi adina mevcut g¢aligmanin Ggrenci
diizeyinde beslenme, devamsizlik ve teknoloji kullanimi yer almustir.

Hox (1995), egitim alaninda yapilan 6l¢mede esas olan 6grenci niteliklerinin, §grencinin 6grenim
gordiigii okul ve smifin ozelliklerinden etkilendigini belirtmektedir. Ogretim ve 6grenme
etkinliklerinin pek ¢ogunun sinif igerisinde gerceklesmesi dolayisiyla faydali bir 6grenmenin sinif
cevresi ve sinif i¢i degiskenlerden olan 6gretimsel aktivitelerden etkilenmesi kacinilmazdir (Hooper
ve digerleri, 2013; Nilsen, Gustafsson, & Blomdke, 2016). Hattie (2009), meta analiz ¢aligmasinda,
sinif i¢i degiskenlerin (sinif i¢i 6gretimsel etkilesimler, sinif i¢i materyaller ve dersler konusunda okul
kaynaklari, sinif i¢i degerlendirme metotlar1 vb.) 6§renci basarisini anlamli diizeyde etkiledigini ancak
sinif diizeyinde yeterince galisilmadigini belirtmektedir.

Tiirkiye’de bu konuda yapilan aragtirmalara bakildiginda, simif diizeyinde basariyla iliskili olarak, ders
araglari, 6grenci ve ebeveyn oOzellikleri ile ilgili calismalar (Aydin, 2015; Cavdar, 2015; Ersan, 2016;
Korkmaz, 2012) ile sinif i¢i ve disinda kullanilan 6gretim yontem teknikleri ve 6grenme ortamlart,
tilke 6gretmen yetistirme politikalari ve 6gretmen egitimi, 6gretmenlerin edindikleri tecriibe, 6gretmen
nitelikleri, 6gretmen yetistirmeye yonelik tutumlar, okul ydnetiminin yapisi ve liderlik anlayisini
inceleyen calismalarin (Aktas, 2011; Atar, 2014; Sezer, 2016) oldugu goriilmektedir. Ayrica, TIMSS
sonuglarinin iilkeler arasinda karsilagtirmali olarak incelendigi (Akkus, 2014), uluslararasi sinavlarin
egitim politikalar ve egitimde firsat esitligi isle iliskisine bakildig1 (Celebi, Giiner, Tag¢1-Kaya, &
Korumaz, 2014), ilkokul 4. sinif diizeyinde 6grenci basaristyla iligkili olarak farkli 6gretim yontem ve
tekniklerin etkisini inceleyen (Ayvaz, 2010; Giingdr, 2014; Kilig-Oziin, 2010; Selcuk, 2015)
aragtirmalar da bulunmaktadir.

Egitim kalitesinde kritik derecede 6nemli olan ve basarty1 dogrudan etkileyebilen unsurlardan birisi,
okulda bulunan ve derslere yonelik kaynaklarin kapsamlilig1 ve kalitesidir (Lee & Barro, 2001; Lee &
Zuze, 2011). Bugiine kadar yapilan TIMSS calismalarinin sonuglari, derslerde kaynak sikintist
¢cekmeyen 6gretmenlerin 6grencilerinin genellikle daha basarili oldugunu gostermektedir (Hooper ve
digerleri, 2013). Sinif i¢i degiskenler kavrami, Blomeke, Olsen ve Suhl (2016) dgretmen niteligi ve
Ogretim kalitesinin O0grenci basarilartyla olan iligkileri konusundaki ¢aligmalarinda kullanilmustir.
Ogretmenlerin sahip olduklari nitelikler, bilgi-beceri diizeyleri ve algilar1 6grenci basarilarmin
arttirllmast hususunda 6nemli bir faktordiir. Simif ici siireglerde tartigsmalar, verilen cevaplarin
aciklanmasi ve ddevler énceden planlamasi gereken unsurlardir. Odev konusu, pek ¢ok arastirmaci
tarafindan basariya olan etkisini gormek i¢in arastirilan 6nemli bir faktordiir. Trautwein (2007), 6dev
verilme siklig1 ve 6devlere harcanan siire konusunda yapilan arastirmalarin varligindan bahsederek
ozellikle 6devlerin sinif ici siireclerde etkili kullaniminin akademik basari {izerindeki etkisine yonelik
caligmalara ihtiyag¢ oldugunu belirtmektedir.

Literatiirde 6grenci basarilarinin 6grenci, okul, sinif ve 6gretmen gibi farkli diizeyde yer alan
belirleyiciler ile iligkilerini arastiran ¢aligmalarin birgogu (Acar, 2013; Aktas, 2011; Akyiiz, 2006;
Atar, 2014; Ekinci-Vural, 2012; Fullarton, Lokan, Lamb, & Ainley, 2003; Ipekcioglu-Onal, 2015;
Mohammadpour & Abdul Ghafar, 2014; Sezer, 2016; Stemler, 2001; Tastekinoglu, 2014; Yaman,
2004) siif diizeyindeki 6zelliklerin bagariya olan etkisini goz ard1 etmektedir.

Ayrica, yurt i¢i ve yurt disinda yapilan ve TIMSS gibi genis 6lcekli testlerin sonuglar {izerinde
ogrenci, 6gretmen ve okul 6zelliklerinin incelendigi ¢aligmalara (Akkus, 2014; Aktas, 2011; Akyliz,
2006; Atar, 2014; Aydm, 2015; Cavdar, 2015; Ersan, 2016; 1pek(;ioglu-0nal, 2015; Kaya, 2008;
Korkmaz, 2012; Sevgi, 2009; Stemler, 2001; Yatagan, 2014) bakildiginda basarimin yalnizca
ogrenciden kaynakli faktorler (Kunuk, 2015); 6grenci ve dgretmenden kaynakli faktorler (Akyiiz,
2006; Ipekgioglu-Onal, 2015; Kaya, 2008) yalnizca 6gretmen kaynakli faktorler (Aktas, 2011; Atar,
2014; Sezer, 2016; Yaman, 2004); yalnizca okul kaynakli faktdrler (Stemler, 2001) veya okul ve
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ogrenciden kaynakli faktorler (Acar, 2013; Aydn, 2015; Fullarton ve digerleri, 2003; Lamb &
Fullarton, 2002; van den Broeck, Opdenakker, & van Damme, 2005; Yatagan, 2014) ile iligkileri
baglaminda incelendigi goriilmektedir. Yurt disinda yapilan bazi ¢alismalarda ise (Blomeke, Suhl, &
Kaiser, 2011; Hooper ve digerleri, 2013; Kyriakides, 2006; Martin, Mullis, Foy ve digerleri, 2016;
OECD, 2013) basarinin sadece 6grenci ve okul diizeylerinde yer alan degiskenlerin birbiriyle
etkilesimi ile iligkileri arastirilmisgtir.

Ancak yapilacak olan g¢aligmalarda basartya etki edebilecek ve farkli diizeylerde yer alan biitiin
degiskenlerin derinlemesine ve birbiriyle iliskili olarak arastirilmasi gereklidir. Basarinin, zihinsel
aktivitelerin etkin oldugu siire¢ler sonunda ulasilan bir hedef olmasi ise bu gerekliligin bir kanitidir
(Nilsen ve digerleri, 2016). Zihnin ¢ok yonlii yapisi, basarinin, sadece standart testlerle 6lgiilemeyecek
kadar kompleks bir kavram olmasini ve dolayisiyla farkli baglamlarda incelenerek derinlemesine
aragtirilmasinin gerekliligini ortaya koymaktadir. Ornegin, Creemers ve Kyriakides (2006), 6zellikle
ogrencilerin smiflar iginde, siniflarin okullar iginde ve okullarin ilkeler iginde kiimelendigi genis
Olgekli testlerin bu katmanli 6rneklem yapisinin, &grenci basarilarimin 6grenci, simif ve okul
ozellikleriyle iliskili olarak degisebilecegi ve bu baglamlarin igerdigi kosullardan etkilenecegini
belirtmektedir. Dolayisiyla, basarinin bu kosullarin ortaya c¢iktigi sartlar icerisinde ele alinarak
degerlendirildigi ¢ok yonlii arastirmalarin gergeklestirilmesi 6nemlidir.

Tiirkiye’de bu konuda yapilan arastirmalarda (Akkus, 2014; Aktas, 2011; Atar, 2014; Aydin, 2015;
Ayvaz, 2010; Cavdar, 2015; Celebi ve digerleri, 2014; Ersan, 2016; Gilingor, 2014; Kilig-Oziin, 2010;
Korkmaz, 2012; Selguk, 2015; Sezer, 2016) 6grenci niteliklerinden beslenme, devamsizlik ve teknoloji
kullamimi ile simf i¢i degiskenlerden kaynaklar, suuf ici tartismalar ve odevlerin bir arada ele
almmadig1 goz oniine alindiginda bu konuda bir boslugun oldugu anlasilmaktadir. Dolayisiyla bu
arastirma, O0grenci ve sinif diizeyinde secilmis bu degiskenlerin bir arada 6grencilerin fen basarisina
olan etkisine odaklanmaktadir.

Arastirmanin Amaci

Bu aragtirmanin genel amaci, 6grenci ve siif diizeyinde farkli degiskenleri bir araya getirerek, bu
degiskenlerin 4. smif 6grencilerinin TIMSS fen basarisi {izerine hangi 6nem derecesinde etki ettigini
Hiyerarsik Lineer Model yardimiyla kestirmektir. Ayrica okullar arasi bagar1 varyansini en g¢ok
aciklayan o0grenci nitelikleri ve sinif i¢i degiskenlerin belirlenmesi ¢aligmanin bir diger amacidir. Bu
amaglar dogrultusunda asagidaki sorulara cevap aranmistir.

Aragtirma sorulart:
1. Ogrencilerin fen basarilar1 bakimindan smiflar arasinda manidar farkliliklar var midir?

2.Ogrencilerin fen basar1 puanlar1 sinif diizeyinde ele alman smif ici degiskenlere gore farklilik
gostermekte midir? Farklilik var ise bu farki agiklayan sinif diizeyi degiskenleri nelerdir?
Etkisi manidar bulunan degiskenler fen basari puanlarindaki varyansin ne kadarim
acgiklamaktadir?

3.Ogrencilerin fen basari puanlar1 6grenci diizeyinde ele alman &grenci niteliklerine gore
farklilik gostermekte midir? Farklilik var ise bu farki agiklayan 6grenci diizeyi degiskenleri
nelerdir? Etkisi manidar bulunan &grenci diizeyi degiskenleri fen basar1 puanlarindaki
varyansin ne kadarini agiklamaktadir?

YONTEM

Bu arastirmada, TIMSS 2015 uygulamasi kapsaminda ele alinan 4. sinif 6grencilerine iligkin, ¢esitli
ogrenci ve simif ozelliklerinden TIMSS 2015°te olgiilen fen basarisina etki eden degiskenlerin
belirlenmesi ve karsilastirllmasi amaglandigindan nicel arastirma yontemlerinden nedensel
kargilagtirma deseni kullanilmigtir. Nedensel karsilastirma caligmalari, ortaya ¢ikmig/var olan bir
durumun veya gruplar arasindaki farkliliklarin nedenlerini, bu durumun olusmasinda nelerin etkili
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oldugunu bir baska degisle sonugla ilgili degiskeni etkileyen nedensel degiskenleri ya da etkinin
sonuclarini katilimeilar ve kosullar {izerinde herhangi bir miidahale olmaksizin belirlemeyi amaglayan
aragtirmalardir (Biiyiikoztiirk, Kilig-Cakmak, Akgiin, Karadeniz, & Demirel, 2011; Fraenkel, Wallen,
& Hyun, 2012).

Orneklem

TIMSS 2015 uygulamasina Tiirkiye’den 4. sinif diizeyinde 242 okuldan 6456 6grenci ve 6grencilerin
siif 6gretmenleri (n = 249) katilmistir (LaRoche & Foy, 2016). TIMSS 2015 6rneklem se¢iminde iki
asamali tabakali 6rnekleme metodu kullanilmustir. Ilk asamada, okullar; ikinci asamada ise bu
okullardan rastgele siniflar segilmistir.

Mevcut arastirmanin TIMSS 2015’¢ katilan biitiin 4. smif 6grencileri ve bu 6grencilerin sinif
ogretmenlerine (N = 249) iliskin veriler ile gerceklestirilmesi amaglanmistir. Ancak veri dosyasinda
orneklemden elde edilen verilerde eksikliklerin bulundugu goriilmiistiir. Dolayisiyla 6rnekleme son
seklini vermek amaciyla eksik degerlere iliskin Kayip Veri Analizi (Missing Value Analysis)
yapilmustir.

Bu analiz sonucunda Little’s MCAR testinin manidar (<.05) bulunmasi ile veri dosyasinda mevcut
kayip verinin sistematik bir dagilim gosterdigi anlagilmistir. Bu tiir durumlarda, kayip veri %5’in
altinda ise listwise yontemi uygulanabilmektedir (Garson, 2008). Bu dogrultuda, veri setinde her bir
ogrenci icin her bir degiskendeki kayip oranina bakilmis ve %5 iizerinde olanlar bulundugu igin
listwise yontemi tercih edilmemistir.

“%S5’in lizerinde ve sistematik dagilan kayip degerleri ele almanin alternatiflerinden biri kayip
degerlere iliskin kestirimler yapma/yaklasik bir deger atama (Imputation)’dir. Bu islem ancak nicel
veriler igin yapilabilmektedir” (Cokluk, Sekercioglu, & Biiyiikoztirk, 2018, s. 11). Bu islemleri
yapmanin en yaygin ii¢ yontemi gegmis bilgileri kullanmak, ortalama deger atamak ve regresyondur
(Cokluk ve digerleri, 2018; Mertler & Vannatta, 2005; Tabachnick & Fidell, 2001). “Arastirmaci uzun
stiredir bir aragtirma {izerinde ¢alismiyor ve bagka bilgilere sahip degilse bu durumlarda ortalama deger
atamak en iyi kestirim yontemidir” (Cokluk ve digerleri, 2018, s. 11). Dolayisiyla, bu yontem tercih
edilmis; elde edilen verilerden yararlanarak ortalama hesaplanmis ve kayip deger iceren degiskenlere
bu ortalamalar atanmustir.

Son durumda 6348 6grenci ve 241 siif 6gretmeni mevcut arastirmanin 6rneklemini olusturmustur.
Ayrica, calismada segilen drneklemdeki biitiin 6grencilerin ve 6gretmenlerin esit oranla temsillerinin
saglanabilmesi i¢in, TIMSS 2015 veri dosyasinda yer alan 6grenci ve 6gretmenlerin agirliklandirma
degerlerinden yararlanilmustir.

Veri Toplama Araclart

Fen basart testi

Fen basar testi, yaris1 coktan segmeli ve diger yarisi ¢ok kategorili olarak puanlanan maddelerden
olugmaktadir. Coktan se¢meli maddeler, dort segeneklidir ve bir dogru cevabi vardir. Her bir ¢coktan
segmeli maddenin dogru cevabi 1 puandir. Yanlis cevaplar dogru cevaplari etkilememektedir. Cok
kategorili olarak puanlanan maddelerde ise 6grenci kendi cevabini olusturmaktadir. Bu soru tiiriinde
ogrenciler agiklama yaparlar, cevaplarini s6zel ya da sayisal olarak desteklerler, sekiller ¢izerler ya da
verileri kullanirlar. Cok kategorili olarak puanlanan maddeler, her bir madde i¢in gelistirilen puanlama
kilavuzlari ile degerlendirilir (Martin, Mullis, & Foy, 2013). Bu puanlama kilavuzlari, her bir madde
icin uygun ve eksiksiz bir cevabin temel Ozelliklerini igermektedir. Kilavuzlar, maddenin
degerlendirdigi davranis tlirlinin kanitlarina odaklanir. Kismen veya tamamen dogru olan 6grenci
cevaplar acikca kilavuzda tanimlanmistir ve bu cevaplar 0-1-2 veya 3 seklinde puanlanir. Buna ek
olarak, kilavuzda yer alan olas1 farkli 6grenci yanitlar1 da uzmanlara rehberlik eder. Cok kategorili

ISSN: 1309 - 6575 Egitimde ve Psikolojide Olcme ve Degerlendirme Dergisi
Journal of Measurement and Evaluation in Education and Psychology



Egitimde ve Psikolojide Ol¢me ve Degerlendirme Dergisi

olarak puanlanan maddeler puanlanirken, Ogrencilerin yazma yeteneklerine degil yalnizca
degerlendirilen konunun gerektirdigi becerilere odaklanilir (Martin ve digerleri, 2013).

Maddeler 6grenme alanlaria %45 canli bilimleri, %35 fiziksel bilimler ve %20 yer bilimleri seklinde
dagilmistir. Ayrica, maddelerin %40°1 bilme, %40°1 uygulama ve %20’si akil yiiriitme seklinde biligsel
alan dagilimi géstermektedir (Martin ve digerleri, 2013).

Olast degerler: TIMSS’te yar alan fen sorulari toplam 14 farkli test kitapgigindan olugmaktadir. Her
iki test kitapciginda bir ortak soru bulunacak sekilde bir madde oriintiisii gelistirilmistir. Dolayisiyla,
her bir 6grencinin ayn1 maddeler iizerinde test edilmesi miimkiin olmamaktadir. Her bir 6grencinin
fen basar1 puan1 6grenci sanki biitiin maddeleri yanitlamis gibi tahmin edilir. Bu noktada, gézlemlenen
her bir skordan ziyade, her bir 6grencinin yeterliligi icin tahmin edilen olas1 degerler aralig1 veya
dagilimidir. TIMSS veri dosyasinda, her bir 6grencinin fen basar1 puani i¢in 5 olasi deger (plausible
value, PVSCI1-5) raporlanmigtir (Martin, Mullis, Hooper ve digerleri, 2016). Mevcut arastirmanin
sonug degiskeni olan TIMSS fen basarisinin gostergeleri olarak fen basari testi uygulamasi sonucunda
elde edilen bu olas1 degerler kullanilmistir. HLM programi bu 5 olasi1 degeri ¢oklu veri atama yaparak
ayn1 anda analize dahil etmekte ve ortalama bir deger atamaktadir. Dolayisiyla arastirma kapsaminda,
her bir 6grencinin fen testi ile ilgili olarak PV1SCI-PV5SCI araliginda yer alan olasi degerlerin
ortalamasi alinarak analizler gergeklestirilmistir.

Ogretmen anketi

Aragtirmanin smif diizeyinde yer alan biitiin degiskenleri 6gretmen anketi ile elde edilmistir. Bu
ankette yer alan 21 maddeden 10’u fene iligkindir ve simif 6gretmeni tarafindan doldurulmustur.
Mevcut arastirma i¢in ilgili literatiir dogrultusunda 6gretmen anketi veri dosyasinda yer alan
maddelerden Akademik basarida okulun 6nemine iligkin algi, Giivenli ve diizenli okul yapisina iliskin
algi, okul imkan ve kaynaklari ile ilgili problemler, karsilagilan gii¢liikler, 6grenci ihtiyaglari ile sinirl
Ogretim, 6grencilerin fen ddevlerine geri bildirim verme, fen 6devlerini sinifta tartigma, fen 6devlerini
kontrol etme, aragtirmaya verilen 6nem, ders-giinlilk yasam baglantisi, cevaplarin sinifta agiklanmasi,
ilgi ¢ekici materyal kullanimi, zorlayict etkinliklerin tamamlanmasi, sinif i¢i tartigmalar, yeni igerik-
onceki icerik baglantisi, problem ¢6zme siirelerine karar verme, diislincelerini agiklama degiskenler
olarak belirlenmistir

Osrenci anketi

Ogrenci diizeyinde yer alan degiskenler dgrenci anketi ile elde edilmistir. Ogrenciler tarafindan
doldurulan bu anket, 6grencilerin ev ve okul yasantilarina, kendileri ile ilgili algilarina, matematik ve
fen derslerine yonelik tutumlarina, ev ddevlerine ve okul dis1 etkinliklere, bilgisayar kullanimlarina,
evde ogrenmeye iliskin kaynaklara ve genel kisisel bilgilere yonelik 10 maddeden olusmaktadir
(Hooper ve digerleri, 2013). Mevcut aragtirma igin ilgili literatiir dogrultusunda TIMSS 2015 6grenci
anketi veri dosyasinda yer alan maddelerden cinsiyet, devamsizlik, beslenme, evde teknoloji
kullanimi, okulda teknoloji kullanimi ve diger yerlerde teknoloji kullanimi degiskenler olarak
belirlenmistir.

Olciimlerin giivenirligi: TIMSS 2015 dgrenci ve dgretmen anketlerinde fen basarist ile ilgili oldugu
distiniilen ozellikleri 6lgmek amact ile Likert tipi derecelendirmenin kullanildigi maddeler yer
almaktadir. Bu anket maddelerine verilen yanitlara dayali olarak, TIMSS uzmanlar tarafindan
ConQuest 2.0 programi kullanilarak Madde Tepki Kuramina dayali analizler yapilmis ve dl¢iilmek
istenen yapiya iliskin 6lgtimler elde edilmistir. Bu Slglimler her bir yapiya iligskin olarak ortalama 10,
standart sapma 2 olacak sekilde belirlenmistir (Martin, Mullis, Hooper ve digerleri, 2016). Mevcut
aragtirma kapsaminda belirlenen 6lgek maddeleri, TIMSS teknik ekibi tarafindan Madde Tepki
Kuramu ¢ercevesinde Rasch Kismi Puan Modeli ile incelenmistir.

Olgeklerin iilkeler arasinda karsilastirilabilir dl¢iimler sagladigina dair kanit olarak, her iilke igin her
bir dlgege iliskin giivenirlik katsayilar1 hesaplanmis ve 6lgek maddelerinin temel bilesen analizi
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(principal components alaysis) yapilmistir. Bu dogrultuda yapilan analizler sonucunda ortaya konan
raporlar, TIMSS 2015 6l¢eklerinin genelde kabul edilebilir bir seviyede ve Cronbach Alfa degerlerinin
.70’ten yiiksek oldugunu gostermistir. Mevcut aragtirmada kullanilan 6lgeklerin giivenirligine iliskin
degerler Tablo 1.’de (Martin, Mullis, Hooper ve digerleri, 2016) belirtilmistir.

Verilerin Analizi

Caligmanin verilerinin analizinde iki diizeyli hiyerarsik lineer modelleme (HLM) yontemi
kullanilmigtir. HLM’nin ilk asamasi 6n analizlerdir. Bu dogrultuda, 6grenci anketinden elde edilen
ogrenci diizeyi degiskenleri ve 6gretmen anketinden elde edilen sinif diizeyi degiskenleri, asagidaki
islemler uygulanarak c¢alismanin amacina uygun sekilde diizenlenmistir. Ikinci asamada HLM’nin
varsayimlari test edilmistir. Son asamada, HLM modelleri kurularak veriler analiz edilmistir.

On analizler

Verilerin diizenlenmesi: Veri setinde degiskenler i¢in belirlenmis orijinal kodlar, bu arastirmanin
degiskenleri icin X, 6grenci diizeyi degiskenleri; W, sinif diizeyi degiskenlerini ifade edecek sekilde
yeniden kodlanmistir. Arastirmanin amact ve ilgili literatiir dogrultusunda 6grenci ve Ggretmen
anketindeki bazi maddeler veriden ¢ikarilmistir. Aragtirmada kullanilan maddeler Tablo 1.’de yer alan,
ogrenci ve sinif diizeyinde belirlenen maddelerdir. Endeks puani olan degiskenlerin maddeleri veriden
silinmistir.

Degiskenler arast korelasyon: Bagimli degisken ile iligkisi olmayan bagimsiz degiskenler kontrol
edilmistir. Korelasyon degerlerinin -.08 ile .29 (.01 anlamlilik diizeyinde) araliginda degismekte
oldugu goriilmiistiir. Dolayisiyla veri setinden degisken silinmemistir.

Coklu baglantililik (Multicollinearity): Ogrenci diizeyinde yer alan bagimsiz degiskenlerin birbirleri
ile korelasyonlar1 incelenerek ¢oklu baglantililik olup olmadigi kontrol edilmistir. Bu iliski diizeyinin
.80 ve lizeri olmasi bu problemin olabilecegini gosterirken; .90 ve iizeri olmasi ¢oklu baglanti problemi
icin onemli bir kanittir (Tabachnick & Fidell, 2001). Bu dogrultuda elde edilen korelasyon degerlerinin
ortalama -.07 ile .34 (.01 anlamlilik diizeyinde) araliginda degismekte oldugu gériilmiistiir. Sonuglara
gore, dosyadan herhangi bir degisken silinmemistir.

Kaywp verilerin incelenmesi (Missing value analysis): Bu boliim “6rneklem” kisminda agiklanmustir.

Ug deger ayiklama: Bilimsel arastirmalarda, herhangi bir denegin 6rneklemin geri kalan kismindan
farklilasmasi1 ug degere temel teskil etmektedir. Mevcut ¢alismada, siirekli degiskenlere ait degerler Z
puanlarina gevrilerek + 4 puan disarida kalan degerin olup olmadigi kontrol edilmistir (Tabachnick &
Fidell, 2001; Mertler & Vannatta, 2005). U¢ degerlerin veri setinden ayiklanmasi sonucunda 6rneklem
6378 dgrenci ve 241 d6gretmenden meydana gelmistir.

Agimlayici analiz: Simf diizeyi degiskenleri i¢in Agimlayici Analiz (Exploratory Analysis) yapilmigtir.
Acimlayici analiz HLM programinin seceneklerinden biri olup; modele hangi degiskenlerin dahil
edilmesinin uygun olduguna karar vermenin bir dayanagidir. Analizde elde edilen t degerinin mutlak
deger 1°den biiylik olmasi durumunda ilgili degisken analize dahil edilebilir (Raudenbush & Bryk,
2002). Bu analizde Fen basarisiyla iliskili 15 degiskene ayni anda bakilmis ve sonugta 11 degiskenin
t degeri manidar (-1.23 ile 10.26 araliginda degismektedir) bulunmustur. t degeri manidar bulunan
biitiin degigskenler modele dahil edilmistir. t degeri anlamli olmayan degiskenler [sinifta 6devleri
kontrol etme (0.57), ders-giinliik yasam baglantis1 (0.96), zorlayici etkinliklerin tamamlanmasi (-0.31),
ders sirasinda diisiinceleri agiklama (-0.84)] analizden ¢ikarilmistir. On analizler neticesinde dgrenci
diizeyinde 6; sinif diizeyinde 11 degisken yer almustir.
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HLM analizi

HLM, 6zellikle egitim alaninda elde edilen hiyerarsik (asamali) verilerin yapisina uygun olarak gerekli
analizleri ger¢eklestiren ve i¢ ige gecmis rastgele etkileri iceren ¢ok diizeyli bir regresyon teknigidir
(Raudenbush & Bryk, 2002). Sosyal bilimlerde gergeklestirilen arastirmalarda elde edilen verilerin
biiyiik bir ¢ogunlugu orneklem yapist veya Ornekleme tekniklerinden otiirii hiyerarsik olarak
nitelendirilen bir yapidadir. Mevcut ¢alismanin konusu olan TIMSS uygulamasinda da 6grenciler
smiflarda, siniflar okullarda, okullar bolgelerde ve bolgeler de iilkelerde kiimelenmek tizere hiyerarsik
bir yap1 sergilemektedir. Hiyerarsik Lineer Model, ayn1 anda gruplanmis verilerin hiyerarsik diizeyleri
arasindaki iliskileri arastirir ve bu sekilde tek diizeyli analiz yontemlerinden farkli olarak diizeylerdeki
degiskenler arasi farki hesaplamada daha verimli hale getirir (Raudenbush & Bryk, 2002). Bu
konudaki literatiirde (Heck & Thomas, 2009; Hox, 2002; Raudenbush & Bryk, 2002) TIMSS gibi,
verilerin farkli diizeylerden elde edildigi ¢alismalarda verilerin analizi i¢in ¢ok diizeyli modellerin
kullanilmasi tavsiye edilmektedir. Hox (2002), boyle ¢alismalarda verilerin analizi igin tek diizeyli
modellerin uygulanmasinin istatistiki ve kavramsal problemler doguracagini belirtmektedir.

Tek diizeyli analiz yoOntemleri gozlemlerin bagimsizlifi ve varyanslarin homojenligi
(homoscedasticity) varsayimlarinin saglanmasini gerekli kilmaktadir. Genis 6rneklemlerden elde
edilen verilerde ise bu varsayimlar ihlal edilebilmektedir. Ozborne (2002), hiyerarsik yapili bir
desende farkli gruplara iliskin elde edilen verilerin, bulunduklari diizeyde birbirine daha fazla benzeme
egilimi gosterdigini belirtmektedir. Ornegin, belli bir simftaki 6grenciler farkli simiftaki 6grencilere
gore ayni olanaklar1 paylastiklari i¢in birbirlerine daha fazla benzemektedir. Bu durumda ayni birimde
yer alan 6grencilerden elde edilen gozlemlerin birbirinden tamamen bagimsiz olmasi olanaksizdir.
Dolayisiyla, gézlemlerin bagimsizligi varsayimin ihlal edilmemesi i¢in i¢ i¢e ge¢mis yapida verilerin
analizinde ¢ok diizeyli modellerin kullanilmasi daha dogru olacaktir. Diger o6nemli bir konu,
varyanslarin homojenligi varsayimu ihlalidir (Hox, 2010). Genis érneklemlerde bir sinif homojen yap1
gostermekte iken, diger sinif heterojen yapida olabilir. Cok diizeyli modeller, bagimli degiskene iligskin
grup-ici ve gruplar-arast varyansin hesaplanmasina olanak tanimaktadir; dolayisiyla diizeylerin
etkilerinin anlagilmasi miimkiin goriilmektedir.

Ayrica hiyerarsik yapida olan verilerin analizinde tek diizeyli analiz yontemlerinin kullanilmasi,
regresyon katsay1 kestirimlerine ait standart hatalarin olmasi gerektiginden daha kiigiik
hesaplanmasina da neden olabilmektedir. Bu durum, kestirilen regresyon katsayilarmin onem
derecelerinin daha yiiksek tahmin edilmesine (overestimation) sebep olur (Raudenbush & Bryk, 2002).
Cok diizeyli modellerde ise bu durum her bir diizeye rastgele etki katsayisi (Ug) dahil edilerek ortadan
kaldirilabilir. Boylece, rastgele etkilerdeki degiskenlik de gbz 6niinde bulundurularak standart hatalar
dogru kestirilebilmektedir. Bu durum, ¢ok diizeyli modelin sagladigi bir diger avantajdir.

Sonug olarak, “Hiyerarsik Lineer Model, aciklanan farkli konularda tek diizeyli modellere gore
sagladig1 avantajlardan otiir” (Raudenbush & Bryk, 2002, s. 3-6) ve mevcut aragtirmanin veri
yapisina uygun olmasi (Hox, 1995) dolayisiyla verilerin analizinde tercih edilmistir.

HLM’de diizeylerin belirlenmesi: Hiyerarsik yapi gosteren verilerle caligirken, degiskenler arasi
iligkilerin incelenmesinde ele alinacak diizeyin belirlenmesi, 6nemli goriilen ve dikkat edilmesi
gereken bir asamadir. HLM analizinde kullanilan hiyerarsik kategori sayisi yapilan analizin
isimlendirilmesinde kullamlir. Ogrencilerin simflarda kiimelendigi durumlarda yapilacak analizlerde,
Ogrencilere ait degiskenler 6grenci diizeyi; siniflara ait degiskenler sinif veya okul diizeyinde yer
alabilir (Nilsen ve digerleri, 2016). Bu duruma da iki diizeyli veri yapisindan &tiirii iki Diizeyli
Hiyerarsik Lineer Modelleme denir (Toraman, Akay, Ozdemir, & Karadag, 2011). Mevcut
arastirmada TIMSS 2015 veri setinden ¢ekilen bagimsiz degiskenler HLM analizine dahil edilmek
iizere 6grenci diizeyi ve sinif diizeyi olarak iki temel kategoride tanimlanmustir.

Arastirmamn degiskenlerinin belirlenmesi: Uluslararas1 diizeyde gerceklestirilen TIMSS’e dayali
caligmalarin bir kisminda (Kyriakides, 2006; Lamb & Fullarton, 2002; Nilsen ve digerleri, 2016;
Webster & Fisher, 2000) basar ile iligkili 6grenci ve sinif diizeyindeki degiskenlerin literatiirdeki
farkli okul 6grenme modellerine dayandirildigi goriilmektedir. Tiirkiye’de ise, gerceklestirilen
TIMSS’e dayali arastirmalar arasinda Ogrenci ve smf diizeyinde ele alinan degiskenlerin
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belirlenmesinde kuramsal olarak farkli modellerden yararlanan ¢alismalar (Akyiiz, 2006; Aydin, 2015;
Ipekcioglu-Onal, 2015) vardir. Ornegin, Akyiiz (2006), 6grencilerin matematik basarilariyla iliskili
olarak 6gretmen ve 6grenci anketinden belirledigi degiskenleri, TIMSS 1995 ¢aligmasinin kuramsal
cergevesini olusturan teorik yap1 temel alarak hazirlamis; Matematik ve Fen olanaklari1 Anketi (Survey
of Mathematics and Science Opportunitues -SMSO)’ne dayandirarak incelemistir. Benzer sekilde
Aydin (2015), calismasinda, farkli kuramsal modelleri inceleyerek O6grenci ve okul diizeyindeki
faktorlerin 6grenci basarilarindaki etkilerine iligkin yeni bir model dnermistir. Bu model, TIMSS 2011
uygulamasimin teorik degerlendirme cercevesine dayali olarak olusturulmustur. ipekcioglu-Onal
(2015), calismasinda, 6grencilerin fen basarisina ve fene karsi tutumlarina 6grenci ve 6gretmen
diizeyinde etkileyen faktorleri incelemek amaciyla, bu konuda ortaya konan 6nceki ¢alismalardan yola
cikarak yeni bir model gelistirmistir. Bu modelde, 6grencilerin fen basarilarinda ve fene karsi
tutumlarinda 6grenci diizeyinde: cinsiyet, 6devlere ayrilan zaman, akran zorbaligy, ailenin katilimi ve
evdeki egitsel kaynaklar; 6gretmen diizeyinde: fen Ogretiminde Ozgiliven, meslege adanmiglik,
meslektaglarla i birligi, fen deneylerine vurgu, tecriibbe ve profesyonel gelisim faktorleri bir araya
getirilmistir.

Sonug olarak, fen alaninda basariya hangi faktorlerin etki ettigine dair yapilan ¢aligmalarda, 6grenci
ve sinif diizeyinde c¢esitli faktorleri 0grenci basarilariyla iligkili olarak ele alan farkli modeller
gelistirilmistir (Lamb & Fullarton, 2002). Bu bilgiden yola ¢ikarak denilebilir ki, sadece tek bir model,
ogrenci ciktilart ile farkli pek ¢ok degisken arasindaki iligkiyi tam olarak agiklayamaz. Bu konuda
gerceklestirilecek bir calismada degiskenlerin belirlenmesinde, farkli modellerle denenmis ve
kanitlanmig degiskenler {izerinden olusturulan bir ¢er¢cevenin tercih edilmesi istatistiksel ve kuramsal
olarak daha yararli olabilir (Hox, 2010).

Bu nedenle, mevcut aragtirmada, 6grenci ve sinif diizeyine, hangi degiskenlerin dahil edilecegine karar
vermek igin, literatlirde yer alan farkli 6grenme modelleri, TIMSS degerlendirme ¢ercevesi ve Nilsen
ve digerleri (2016), tarafindan gelistirilen, Ogrenci Ciktilarinin Belirleyicilerine iliskin Kavramsal
Yapi (Conceptional framework of determinants of students outcomes) incelenmis ve bu incelemelerin
sonucunda aragtirmanin degiskenleri sekillenmistir. Bundan yola ¢ikarak 6grenci diizeyinde 6; sinif
diizeyinde 17 olmak {iizere toplamda 21 bagimsiz degisken belirlenmistir. Tablo 1, ¢alismanin
degiskenlerine iligskin detayl1 bilgiyi igermektedir.

Tablo 1. Arastirmanin On Analizler Oncesinde Belirlenen Degiskenleri

Kavramsal Siif Diizeyi (Dlizey-2) Doniistirme TIMSS Arastrma  Giivenirlik*  Agiklanan
Grup Degiskenleri Kodu Kodu Varyans
Akademik bagarida okulun Evet ATBGO6A-R W12 .90 45
onemine iliskin algi
Okul Ortamt Giventi ve diizenli okul Evet ATBGO7A-H W13 89 57
yapisina iliskin algi
Calisma _Okl_ll _ir_nkan ve kaynaklar1 Evet ATBGO8A-G W14 .89 60
Kosullar ile ilgili problemler
Karsilagilan giicliikler ATBG11A-H W15 .76 35
Ogrenci ihtiyaglari ile simirli - Evet ATBG15A-G W16 .73 43
Ogretim
N Verilen Odevler (3) Hay1r ATBS06CA-  W18A- - -
Ogretim CB Co
Uygulamalari Arastirmaya verilen 6nem Evet ATBS03A-K W19 .88 47
Ogretime katilim/Ogretimin ~ Hayir ATBG14A-H W20A- - -
kalitesi (8) H**
Ogrenci Diizeyi (Diizey-1)
Degiskenleri
Cinsiyet Hayir ITSEX X8***
Ogrenci Devamsizlik yapmama Hayir ASBGO08 X9**
Nitelikleri Kahvalt1 yapmama Hayir ASBG09 X10**
Teknoloji kullanimi (3) Hay1r ASBG10A-C  X11A-
C**

*Cronbach’s Alpha, https://timssandpirls.bc.edu/publications/timss/2015methods/pdf/T15_MP_Chapl5_Appendix_A.pdf,
**Siireksiz, ***Kategorik
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Tablo 1’de yer alan degiskenlerle 6n analizlerin gergeklestirilmesinin ardindan, 6grenci diizeyinde 6;
sinif diizeyinde 11 degisken olmak tizere toplamda 17 degisken ile modeller kurulmustur. Calismanin
bagimli degiskeni ise, TIMSS 2015 fen basar1 puanlaridir. Bagimsiz degiskenlerden benzer 6zellik
gosterenler literatiire dayanarak ve sonuglarin yorumlanmasi agisindan kavramsal gruplara ayrilmistir.
Tablo 1’de gosterildigi lizere 6grenci diizeyi 1, sinif diizeyi ise 3 kavramsal gruptan olusmustur.

Arastirmanin degiskenlerine iliskin TIMSS uygulamalarinda kullanilan 6lgekler, 1-4 arasi puanlanmig
tepki kategorilerinden [¢ok katiliyorum (1), az katilyyorum (2), katilmiyorum (3), hi¢ katilmiyorum (4)]
olusan anketler veya indeks verileri sonucu 1-3 seklinde [6rnegin: az (3), orta diizeyde (2), fazla (1)]
puanlanmistir. Ancak, verilerin analizlerde kullanilabilmesi i¢in bu puanlar, gergek araliklar
hesaplanarak kesme noktalar1 dikkate alinarak 6lgekler doniistiiriilmiistiir (Aydin, 2015). Bu ¢aligmada
doniistiiriilmiis olceklerden elde edilen siirekli degerler ile analizler yiiriitiilmiistiir. Bu yaklasim,
Olciilen psikolojik 6zelligin sayisal verilerle tanimlanmasi ve 6zellikle yorumlanmasi anlaminda bir
takim istatistiki zorluklarin dniine gegilmesini saglayabilir. Ornegin,

Gergek araliklar hesaplanarak siirekli forma doniistiiriilen akran zorbaligi 6l¢egi icin
9.6 ve 8 kesim noktalar1 olarak belirlenmistir. Ogrencilerin akran zorbaligina ugrama
diizeyleri neredeyse hi¢ ( < 8), ayda bir kez ( < 9.6 ve > 8) ve haftada bir kez ( > 9.6)
seklinde tanimlanmugtir. (Martin, Mullis, Hooper ve digerleri, 2016, s. 15.89)

Tanimlanan bu degerlerin kullanilmasi (6rnegin akran zorbaligima ugrama degiskeni) Slclilmesi
hedeflenen tutum, deger vb. psikolojik yapilarin istatistiki olarak tanimlanip yorumlanmasi agisindan
kolaylik saglamaktadir.

Cinsiyete iligkin degisken kategoriktir. Siirekli forma doniistiiriilmemis ve ortiik 6zellik gosteren bazi
degiskenlere (verilen Odevler, teknoloji kullanimi, 6gretime katilim/6gretimin kalitesi) iliskin
Ol¢iimlerde her bir madde ayr1 bir degisken olarak ele alinmistir. Bazi degiskenlere iliskin dlgtimler
stireksizdir. HLM analizine dahil edilen degiskenlere iliskin betimsel istatistikler Tablo 2°de yer
almaktadir.

Tablo 2. HLM Analizine Dahil Edilen Degiskenlere Iliskin Betimsel Istatistikler

Degiskenler N Ortalama SD Minimum Maximum
X8 6378 151 0.50 1.00 2.00
X9 6378 3.38 0.96 1.00 4.00
X10 6378 1.74 1.04 1.00 4.00
X11A 6378 2.34 1.21 1.00 4.00
X11B 6378 2.77 1.29 1.00 4.00
X11C 6378 2.59 1.20 1.00 4.00
W12 241 9.29 1.97 2.82 15.83
w13 241 9.67 2.16 3.75 1341
w14 241 8.90 2.23 3.19 13.57
W15 241 1.05 0.93 0.00 3.00
W16 241 8.78 1.72 3.80 1451
W18A 241 1.25 0.45 1.00 3.00
W18B 241 1.52 0.54 1.00 3.00
w18C 241 1.18 0.39 1.00 3.00
W19 241 11.11 2.06 7.30 15.55
W20B 241 1.344 0.60 1.00 3.00
W20C 241 2.49 0.75 1.00 4.00
W20E 241 1.34 0.60 1.00 4.00
W20F 241 1.48 0.75 1.00 4.00
W20G 241 1.60 0.80 1.00 4.00
PV1(ASSSCIO01) 6378 484.33 91.13 142.40 754.79
PV2(ASSSCI02) 6378 482.38 92.36 150.67 745.23
PV3(ASSSCI03) 6378 482.26 92.69 136.74 746.52
PV4(ASSSCI04) 6378 481.30 93.80 69.90 846.24
PV5(ASSSCIO05) 6378 484.62 93.39 103.62 781.64
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HLM 'nin varsayimlarr: On analizlerin tamamlanmasindan sonra HLM analizi i¢in varsayimlar kontrol
edilmistir. HLM de Diizey 1’e iliskin ilk varsayim artiklarin normalligine dairdir. Bu asamada ilk
olarak SPSS’te olusturulan artik dosyalar {izerinden yapilan Kolmogorov-Smirnov testi sonucu
manidar bulunmustur (p < .001). Bu durumda veriler normal dagilimdan farklilik gosterdigi yorumu
yapilir (Mertler & Vannatta, 2005). Sonrasinda carpiklik ve basiklik katsayilar1 incelenmistir. Normal
dagilim gosteren bir veride bu degerler sifir olarak hesaplanir. Ancak bu degerlerin £1 arasinda
bulunmasi, dagilimin normalden asir1 sapmadigi seklinde yorumlanir (Cokluk ve digerleri, 2018).
Veriye ait carpiklik ve basiklik degerleri hesaplanmis ve sirasti ile (-0.225) ve (0.250) bulunmustur. Bu
durumda verinin normal dagilim sergiledigi goriilmiistiir. 1. Diizey hatalarin normalligine iliskin diger
bir istatistiksel iglem veriye ait histogramin normal egride ¢gizdirerek incelenmesidir. Histogram okul-
ici hatalarin dagiliminin yaklagik olarak normal oldugunu gdstermektedir, bu durumda normallik
sayiltist savunulabilir. Normallik sayiltisint kontrol etmek i¢in Ozellikle 100 ve daha genis
orneklemlerde veriye ait Q-Q grafigi de incelenebilmektedir. Yapilan islemde, Q-Q grafikte noktalar,
kosegenler odaginda bir dogru ¢izgisi seklinde goriilmiistiir. Bu sekil normal dagilima iligskin bir
gorilintli olarak yorumlanmistir (Mertler & Vannatta, 2005). Son olarak, 1. Diizey artik varyanslarin
homojenligi kontrol edilmistir. SPSS’te yapilan islem sonucu elde edilen sagilma diyagrami (scatter
plot) incelendiginde goriilen elips sekli Diizey-1’e ait atik varyanslarin homojen olduguna dair bilgi
vermistir. Varyans homojenligine dair ayrica HLM programinda homojenlik testi (Test of
Homogenety) uygulanmistir. Bu testin sonuglarma goére y* = 274.93, sd = 239, p > .001 seklindedir.
Diizey-1 varyanslarinin homojenligi testinin manidar bulunmamasi Diizey-2 birimleri arasinda
varyanslarin homojen bir sekilde dagildigini belirtir. Dolayisiyla mevcut aragtirmanin verilerine iligkin
bu varsayimin saglandigi goriilmiistiir. Sonug olarak, Diizey-1 i¢in artiklarin normale yakin ve
homojen bir dagilim gosterdigi; degiskenlerin bu diizey hata terimi olan rij den ve diger diizeylerdeki
rastgele etkilerden bagimsiz oldugu goriilmiistiir.

Diizey 2’e iliskin ilk varsayim olan hatalarin ¢cok degiskenli normal dagilimina iliskin ilk agamada
SPSS’te artik dosyalar1 kullanilarak serpme grafikleri elde edilmistir. Her okul i¢in MDIST
(Mahalanobis Uzaklig1) grafigi artiklarin normallikten sapmasini vermistir. Kesisim ve egim
modellerinin artiklar1 i¢in Q-Q ve P-P grafikleri incelenmistir. Bu diizeydeki kesim noktasi ve
degiskenlere ait egim katsayilarinin normallik varsayimi i¢in elde edilen sekillerde MDIST e kars1
CHIPT e ait sagilim grafiginin, 45 derecelik bir dogruya benzemesi beklenir. Elde edilen grafik 45
derecelik bir dogruya benzemektedir. Ayrica, Kesisim modeli igin Q-Q Grafiginin yaklasik olarak
dogrusal oldugu goriilmiistiir. Boylece sayiltinin savunulur oldugu goriilmiistiir. Ayrica sinif diizeyi
degiskenleri egim katsayilarma ait Q-Q grafikler incelendiginde ikinci diizey kesim noktasi
katsayilariin artik degerlerinin ¢ok degiskenli normal dagildigi goriilmiistiir. Buna ek olarak,
degiskenlerin egim katsayilarmna iligkin yapilan Kolmogorov-Smirnov ve Shapiro-Wilk testi
sonuclarinin manidar bulunmasi, ilgili katsayilar i¢in hipotezin kabul edilir oldugunu ve verilerin
normal dagilim gosterdigini agiklamigtir.

Sonug olarak, Diizey-2 i¢in, bu diizeyde yer alan kesim noktas1 ve degiskenlere ait egim katsayilarinin
normal bir dagilim gosterdigi anlasilmistir. Degiskenler, bu diizey hata terimi olan ug; den bagimsizdir.
Ayrica Diizey-2 hatalar1 ortalamasi sifir olan ¢oklu normallik gostermektedir.

Varsayimlarin saglanmasinin ardindan arastirma problemlerinin yanitlanmast ile ilgili modeller analiz
edilmistir. Asagida bu arastirma kapsaminda test edilen HLM modellerine yer verilmistir:

1) Tek-Yénlii Varyans Analizi Rastgele Etkiler Modeli (ANOVA Modeli): Bu model ile Ogrencilerin
fen basariarindaki farliliklarin ne kadart swuflar arasi farklihiktan kaynaklanmaktadir? sorusu
cevaplanirken ayni1 zamanda verinin analizinde HLM nin uygun olup olmadig1 kontrol edilir. Modelde
Ogrenci veya sinif diizeylerine ait hi¢bir aciklayici degisken bulunmaz (Hox, 2002). Tek yonlii varyans
analizinde bagimli degiskene iliskin varyans gruplar-arasi ve grup-i¢i varyans olmak iizere ikiye
ayrilir. Bu modelin 1. Diizey esitligi asagidaki gibidir:

Yii=foi+ri

Bu esitlikte j sinifindaki i 6grencisinin fen basarisi (Vi) tahmin edilir. Boj, j sinifinin fen basari puani
ortalamast, rij, j sinifindaki i 6grencisinin hata puanini yani i 6grencisinin j sinifindaki ortalama fen
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puanindan farkim ifade etmektedir. Ogrenci diizeyindeki her bir hata puaninin 0 ortalama ve sabit
Diizey-1 (c°) varyansi ile normal dagildig1 varsayilir. Bu modelin 2. Diizey esitligi asagidaki gibidir:

LSoj=yo00+Uo;

Modelin birinci diizeyindeki kesisim katsayisinin (Boj) bagimli degisken olarak alindig: esitlikte, yoo
siiflarin genel fen basari puani ortalamasi, Ugj, j sinifinin hata puanini gostermektedir; yani j sinifinin
fen bagar1 ortalamasinin genel fen basari ortalamasindan farki olarak yorumlanir. ugj 0 ortalama ve too
varyansla normal dagilim gdsterdigi varsayilir. Ug;’nin sifira yaklagsmasi, siniflar arasi degiskenligin
cok az oldugu anlamina gelir.

Birlestirilmis model:
Yij= yoo+ Uoj+Tij

Asagidaki parametreler kullanilarak bagimli degiskendeki varyansin ne kadarinin birinci diizeyden ne
kadarinin ikinci diizeyden kaynaklandigini belirlemek amaciyla okullar aras1 ve okul i¢i korelasyon
katsayis1 (Intra Class Correlation [ICC]) p hesaplanir.

p (smiflar aras1) = 7/ (z%° + ¢°)
p (smif igi) = o | (% + %)

2) Ortalamalarim Bagimli Degisken Oldugu Model: Arastirmanin ikinci sorusunu yanitlamak igin
kurulmustur. Bu modelin 1. Diizey esitligi ANOV A modeli ile aynidir ve herhangi bir 6grenci diizeyi
degisken yer almaz. 2. Diizeye ise sinif ozelliklerinin 6grenci basarisin1 ne dlciide tahmin ettigini
gostermek icin sinif degiskenleri eklenmistir.

Modellerin kurulumunda, ¢oklu dogru bagint1 (multicollinearity) probleminin sebep oldugu yanlilik
durumunun ortadan kaldirilmast i¢in merkezleme (centering) yapilmustir (Raudenbush & Bryk, 2002).
Ogrenci diizeyinde bulunan siirekli degiskenler icin grup-ortalamasinda merkezleme (group-mean
centering), siif diizeyinde bulunan siirekli degiskenler igin genel-ortalamada merkezleme (grand-
mean centering) yapilirken, her iki diizeyde yer alan kategorik degiskenler i¢in merkezleme (un-
centering) yapilmamistir. Bu dogrultuda ortalamalarin bagimli degisken oldugu modele iliskin
esitlikler agagidaki gibidir:
Yii=Poi i
ﬁoj: Yoot Yo1 *(WZOB]) + Y02 *(W18Aj) + Y03 *(WlsBj) + Y04 *(W14j) + U

*Bu degiskenler igin genel ortalama merkezleme yapilmigtir

3) Rastgel-Katsayilar Regresyon Modeli (Random Coefficients): Ugiincii arastirma sorusunu
yanitlamak i¢in kurulan bu modelde birinci diizeye fen puanlaryla iligkili 6grenci degiskenleri
atanarak, hangi 6grenci diizeyi degiskeninin fen basar1 puanina etki ettigi belirlenir. Modelde sinif
diizeyi degiskenleri yer almaz (Raudenbush & Bryk, 2002). 2. Diizeye ait esitlik ANOV A modelindeki
ile aynidir. Modelin 1. diizeyinde 6grenci degiskenlerine ait katsayilar, bagimsiz degiskendeki bir

birimlik degiskenligin okul ortalama basar1 puanlarinda meydana getirdigi degisiklik olarak
yorumlanir. Modele ait esitlikler agsagidaki gibidir:

Yij=foi+ Sy X9y + S K104 + fay= X11Bij + S~ X11Cij) + 1

Boi= yoo+ Uoj
Bu= yio+ Uy
Ba= yaot Uy
Bai= yaot Ug
Bai= yaot Uy

*Bu degiskenler igin grup-otalama merkezleme yapilmustir.
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BULGULAR

Tek-Yonlii Varyans Analizi Rastgele Etkiler Modeline Iliskin Bulgular

Analiz sonuglar1 Tablo 3’te verilmistir. Tablo incelendiginde, genel fen basari ortalamasi igin agirlikli
en kiigiik kareler kestirimi 481.91 olup kestirimin standart hatas1 3.98 dir. Ogrenci genel fen basari
ortalamasi i¢in %95 giiven araligi hesaplandiginda [%95CI (Yoo) = Yoo = (1.96) (SH)], genel fen basar
ortalamasinin ger¢ek degerinin %95 olasilikla 479.69 — 483.86 puan araliginda oldugu s6ylenebilir.

Yoo % (1.96)* (SH) = 481.91 = (1.96)* (3.91) = 479.69 — 483.86

Tablo 3. Tek-Yonlii Varyans Analizi Rastgele Etkiler Modeli Analiz Sonuglar

Sabit Etki Katsay1 t Standard Hata (SH) Yaklasik sd
Genel fen bagari ortalamasi, Yoo 481.91* 120.92 3.98 158
Rastgele Etki Varyans Standart Sapma
Diizey-2 Hata Terimi, Uoj 2983.99 54.63* 240
Diizey-1 Hata Terimi, rij 5498.73 74.15

*p<.001

Tablo 3’te ortalama fen basari puanina iliskin, smif i¢i degiskenligin (rij) 5498.73 ve simiflar arasi
degiskenligin (Ug) 2983.99 olarak kestirildigi goriilmektedir. Siniflar arasi degiskenligin tahmini
degerinin (Ugj) anlaml1 olarak sifirdan biiyiik bulunmasi (p < .001) siniflarin ortalama fen basarilari
arasinda manidar farkliliklar oldugunu gostermektedir.

Bu model araciligi ile ayrica, fen puanlari bakimindan olusan farkliligin ne kadarinin 6grenci diizeyi
ve ne kadarinin siif diizeyi degiskenlerince agiklanabilecegi hesaplanabilir. Tablo 3’te yer alan
okullar aras1 varyansin toplam varyansa bdliinmesiyle fen basari puanlarina iligkin gruplar ici
korelasyon katsayisi hesaplanmistir (Raudenbush & Bryk, 2002).

p =0/ (ot 0?) = 5498.73 / (2983.99 + 5498.73) = 0.65

Bu sonug, fen puanlari bakimindan olusan farkliligin %65°lik kisminin 6grenciler arasindaki
farkliliktan; %35’inin ise siniflar arasindaki ortalama fen basarisindaki farkliliktan kaynaklandigini
gostermektedir. Farkli bir ifade ile 6grencilerin fen basar1 puanlarindaki degiskenligin biiyiik bir kism1
ogrenciler arasindaki farkliliklardan kaynaklanmaktadir.

Ortalamalarin Bagimh Degisken Oldugu Modele Iligkin Bulgular

Bu modelde, [akademik basarida okulun énemine iliskin alg1 (W12), giivenli ve diizenli okul yapisina
iligkin alg1 (W13), okul imkan ve kaynaklari ile ilgili problemler (W14), karsilagilan gii¢liikler (W15),
Ogrenci ihtiyaclari ile sinirli 6gretim (W 16), fen 6devlerine geri bildirim verme (W18A), fen 6devlerini
sinifta tartisma (W 18B), arastirmaya verilen dnem (W19), cevaplarin agiklanmasi1 (W20B), ilgi ¢ekici
materyal kullanimi (W20C), yeni igerik-onceki igerik baglantisi (W20E), sinif i¢i tartismalar (W20F)
ve problem ¢ozme siireglerine karar verme (W20G)] degiskenleri yer almigtir. Yapilan ilk analiz
sonucunda etkileri manidar bulunmayan degiskenler modelden uzaklagtirilmistir. Buna goére, W12,
W16, W20C, W20F ve W20G fen basar1 puanlart ile iligkileri olumlu yonde ancak manidar degildir.
Benzer sekilde, W13, W15, W20E degiskenlerinin fen basar1 puanlari ile manidar olmayan negatif
yonde iliskileri bulunmustur. Sonugta yapilan son analize, W20B, W18A, W18B, W14 degiskenleri
dahil edilmistir. Nihai modele iliskin esitlik asagida verilmistir:

Boi= yoo+ yor= (W20B;) + yoo (W1BA) + yo3+ (W18B;) + yoar (W14j) + Uoj
*genel ortalama merkezleme yapilmistir.

Bu esitlikte, yoo, siiflarin diizeltilmis genel fen basari ortalamasidir. yo1, sinifta verilen cevaplarin
aciklanmasinin; yoz, 6devlere geri bildirim vermenin; yos, 0devleri sinifta tartismanin diizeltilmis fen
basar1 ortalamasi tlizerindeki etkisi seklinde yorumlanir. ug; (Diizey-2 hata terimi), modeldeki
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degiskenler kontrol altina alindiginda j sinifinin fen basar1 puani ortalamasinin genel fen basar1 puani
ortalamasindan farki seklinde ifade edilir.

Tablo 4. Ortalamalarim Bagimli Degisken Oldugu Model Analiz Sonuglari

Sabit Etkiler Katsayilar Standard Hata t sd Etki Biiyiik.

Ortalama sinif ortalamasi, 00 Kesisim 481.88 3.66 131.67 112

W20B, yo1* -14.68 5.75 -2.57 236 -.30

WI8A, yo2* 19.36 8.26 2.34 236 .39

W18B, yos* -14.74 6.90 -2.13 236 -.30

W14, yos* 9.91 1.50 6.57 236 .20
. Standart Varyans ’

Rastgele Etkiler Sapma bilesenleri sd b%

Diizey-2 Hata Terimi, Uoj 48,816 2383.01 236 2982.37

Diizey-1 Hata Terimi, rij 74,154 5498.94

*p <.001

Tablo 4 incelendiginde, modeldeki diger degiskenler kontrol altina alindiginda 6grencilerin verdikleri
cevaplar1 aciklamasiin (W20B) fen basar1 puanlar {izerindeki etkisi negatif yonde manidar olarak
kestirildigi (yo1 = -14.68, t = -2.57, p < .001) goriilmektedir. Bu dogrultuda, sinif igerisindeki 6gretim
stirecinde cevaplarin siklikla agiklanmasi, okullarin fen bagar1 puanlarii olumsuz yoénde
etkilemektedir. Bu okullarin ortalama fen basar1 puani, cevaplarin daha az agiklandigi okullara gore
yaklagik 15 birim daha azdir. Benzer sekilde, modeldeki diger degiskenler kontrol altina alindiginda
fen 6devlerini sinifta tartismanin (W18B), fen basar1 puanlarina etkisi negatif yonde manidar olarak
kestirilmistir (yo3 = -14.74, t = -2.13, p < .001). Buna gore, sinif igerisinde fen ddevlerini siklikla
tartisan 6grencilerin bulundugu okullarin fen bagar1 puanlari, 6devlerin pek tartisilmadigi okullarin fen
basar1 puanlarindan 14.749 birim daha diisiik oldugu goriilmektedir.

Bu sonuglardan farkli olarak, modeldeki diger degiskenler kontrol altina alindiginda fen 6devlerine
geri bildirim vermenin (W18A), dgrencilerin fen basar1 puanlarina etkisi pozitif yonde manidar
kestirilmistir (yo2 = 19.36, t = 2.34, p < .001). Bu dogrultuda, sinif igerisindeki 6gretim siirecinde fen
Odevlerine geri bildirim verilmesinin okullarin fen basari puanlarini olumlu yodnde etkiledigi
goriilmektedir. Fen basar1 puanlarina pozitif yonde manidar etkisi bulunan bir diger degisken okul
imkan ve kaynaklar ile ilgili problemlerdir (W14) (yos = 9.91, t = 6.57, p < .001). Buna gore,
modeldeki diger degiskenler kontrol altina alindiginda 6gretmenlerin ¢aligtiklart okullarin imkan ve
kaynaklarindaki eksikliklerin ogretimi etkilemesine iligskin algi diizeyleri arttikga okullarin fen
basarisinin bu durumdan olumlu yonde etkilendigi goriilmektedir.

Analiz sonucunda elde edilen varyans oranlar1 ve korelasyonel iliskiler dogrultusunda yapilan
yorumlarin, giinliik hayata dair anlamlilik belirtip belirtmedigi konusunda fikir vermesi adina etki
bliylikliigli hesabi yapilmistir. Bu dogrultuda, her bir diizeyde gerceklestirilen analiz ile elde edilen
sabit etki katsayilarinin, ilgili dlizeydeki artik degerin standart sapmasina béliinmesiyle etki biiyiikliigii
hesaplanmigtir. Etki bilyiikliigii katsayisi, .41 minimum etkiyi gosterir (Ferguson, 2009). Hesaplanan
etki bilyiikliiklerine bakildiginda bu degerlerin .41°den asag1 diizeyde oldugu goriilmektedir. Ancak
biiyiik 6rneklemlerle gergeklestirilen arastirmalarda .1 diizeyinde hesaplanan etki biiyiikliiklerinin dahi
egitim alanindaki gelismelere katkisinin olabilecegi diistiniildiigiinde (Glass, McGaw, & Smith, 1981)
bu degiskenlerin fen basaris1 {izerinde pratikte hissedilebilecek diizeyde degisim meydana
getirebilecegi soylenebilir. Ornegin, modeldeki diger degiskenler kontrol altma alindiginda fen
Odevlerine geri bildirim vermedeki bir standart sapmalik artigin fen basari ortalamasinda 0.39 standart
sapmalik bir artis yaratmasi beklenir. Odevleri simfta tartisildigi okullarin fen basar1 puanlari
tartisilmayan okullara gore 0.30 standart sapma daha azdir denilebilir.

Son olarak, ANOVA modelinde fen basar1 puanlarina iliskin siniflar arasi varyans bileseni olarak
2983.99 kestirilmisti. Modele simmif diizeyinde degiskenlerin eklenmesiyle siniflar arasi varyans
bileseni olarak 2383.011 olarak kestirilmistir. Dolayisiyla sinif ici degiskenler, basar1 puanlarina
iligkin g6zlenen varyansin %20’sini agiklamigtir [(2983.99-2383.011) /2983.99].
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Rastgele-Katsayilar Regresyon Modeline Iliskin Bulgular

Bu modelede, cinsiyet (X8), devamsizlik yapmama (X9), kahvalti yapmama (X10), evde teknoloji
kullanimi (X11A), okulda teknoloji kullanimi1 (X11B) ve diger yerlerde teknoloji kullanimi (X11C)
degiskenleri yer almistir. Yapilan ilk analiz sonucunda etkileri manidar bulunmayan degiskenler
modelden uzaklastirilmistir. Buna gére X8’in fen basarisi ile pozitif yonde giiclii iliskisi ve X11A’nin
fen basar1 puani ile negatif yondeki iliskileri istatistiksel olarak manidar bulunmamistir. Yapilan son
analize, X9, X10, W11B, X11C degiskenleri dahil edilmistir. Nihai modele iligkin esitlik asagida
verilmistir:

Yii=Poi+S1pXij+ f2j=X10;; + B3=X11Bjj + fap=X11Cijtrij
*grup ortalama merkezleme yapilmustir.

Bu esitlikte, Yjj, j stnifindaki i 6grencisinin fen basari puanint; Boj, j sinifinin ortalama fen basari puanini
gostermektedir. Py, j smifinda (modeldeki diger degiskenler kontrol altina alindiginda)
devamsizliktaki bir birimlik degisimin; B2, j sinifinda (modeldeki diger degiskenler kontrol altina
alindiginda) beslenmedeki bir birimlik degisimin; B3, j sinifinda (modeldeki diger degiskenler kontrol
altina alindiginda) teknoloji kullanimindaki bir birimlik degisimin; B4, j stnifinda (modeldeki diger
degiskenler kontrol altina alindiginda) diger yerlerde teknoloji kullanimindaki bir birimlik degisimin
sinif ortalama fen basar1 puanlari lizerinde yarattigi degisim seklinde ifade edilir.

Tablo 5. Rastgele-Katsayilar Regresyon Modeli Analiz Sonuglari

Sabit Etkiler Katsayilar Standart Hata t  Etki Biyiikligi
Kesim noktasi 1, S, Genel fen basari ortalamast, yoo™ 481.89 3.98 120.84 ---
X9 Egim, f; Kesim noktasi 2, y;o* 18.26 1.44 12.60 0.26
X10 Egim, 8, Kesim noktasi 2, y,o* -2.90 1.13 -2.55 -0.00
X11B Egim, 83 Kesim noktasi 2, yzo* 8.90 1.05 8.46 0.01
X11C Egim, 8, Kesim noktasi 2, y,0* -2.67 1.12 -2.37 -0.00
Rastgele Etkiler Standard Varyans "
. . sd X
Hata bilesenleri
Diizey-2 Hata Terimi, uy; 54.83 3007.17 223 4003.17*
X9 Egim, uy 8.32 69.25 223 278.18
X10 Egim, u, 6.86 47.14 223 255.73
X11B Egim, us 6.80 46.35 223 295.48
X11C Egim, uy 6.06 36.83 223 254.55
Diizey-1 Hata Terimi, r;; 69.93 4891.49
*p <.001

Tablo 5 incelendiginde, fen puanlari tizerinde en yiiksek etkisi olan degiskenin devamsizlik yapmama
(X9) oldugu goriilmektedir. Modeldeki diger degiskenler kontrol altina alindiginda devamsizligin fen
basar1 puanlari lizerindeki etkisi pozitif yonde ve manidar olarak kestirilmistir (y10 = 18.26, SH = 1.44,
p < .001). Bu dogrultuda, neredeyse hi¢ devamsizlik yapmayan bir 6grencinin puani, sik sik
devamsizlik yapan bir 6grencinin fen puanindan 18.27 birim daha fazladir yorumu yapilabilir. Okulda
teknoloji kullanim1 (X11B) fen basar1 puanlari tizerinde yiiksek etkisi goriilen bir diger degiskendir.
Katsaymin (B3) istatistiksel olarak manidar oldugu goriilmektedir (p < .001). Modelde yer alan diger
degiskenler kontrol altina alindiginda, okulda teknoloji kullaniminda yasanacak bir birimlik artisin
(6lgekten alinan yiiksek puanlar diisiik kullanimi ifade etmektedir) 6grencilerin fen basar1 puanlarinda
8.90 birimlik bir artis meydana getirecegi soylenebilir. Kahvalti yapmamanin (X10) fen basar1 puanlar
tizerindeki etkisi ise negatif yonde ve manidar olarak kestirilmistir (y20 = -2.90, SH = 1.13, p <.001).
Bu dogrultuda okula gittikleri giinlerde neredeyse hi¢ kahvalt1 yapmayan dgrencilerin ortalama fen
basarist her giin kahvalt1 yapip okula giden 6grencilere gore 2 birim daha azdir yorumu yapilabilir.
Son olarak, modeldeki diger degiskenler kontrol altina alindiginda diger yerlerde teknoloji kullanim
(X11C) nin fen puanlan tizerindeki etkisi negatif yonde ve manidar olarak kestirilmistir. Bundan yola
cikarak, modelde yer alan diger degiskenler kontrol altina alindiginda, teknolojiyi diger yerlerde
kullanim puani (6l¢ekten alinan yiiksek puanlar diisiik kullamima igaret etmektedir) arttikca
Ogrencilerin fen basar1 puanlarinda 2.67 birimlik bir azalma s6z konusu olacaktir denilebilir.
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Hesaplanan etki biiyiikliiklerine bakildiginda, okula devamsizlik yapmamadaki bir standart sapmalik
artisin fen basar1 ortalamasinda 0.26 standart sapmalik; okulda teknolojiyi kullanmadaki bir standart
sapmalik artisin fen bagar ortalamasinda 0.01 standart sapmalik bir artig yaratacagi sdylenir. Kahvalti
yapmamada olusacak bir standart sapmalik artig fen basar1 puaninda 0.00 standart sapmalik bir azalma
meydana getirecektir. Benzer sekilde, diger yerlerde teknoloji kullaniminda olusan bir standart
sapmalik artig fen bagarisinda 0.00 standart sapmalik bir azalma yaratacaktir.

Modele iliskin varyans bilesenleri incelendiginde, smif diizeyi bakimindan varyansin rastgele
etkisinini manidar oldugu belirlenmistir (X? = 3007.17, sd = 223, p < .001). Ortalama fen puanlari
bakimindan siniflar arasinda ortaya cikan farklilasma o6grenci diizeyi degiskenleri eklendiginde
seckisizdir. Tablo 5’e gore, devamsizlik yapmama, kahvalti yapmama, okulda teknoloji kullanimi ve
diger yerlerde teknoloji kullanimi degiskenlerinin egimlerinin seckisiz etkilerinin manidar oldugu
belirlenmistir (p < .05). Bu durum, siniflarin ortalama fen puanlarinin devamsizlik yapmama ve okulda
teknoloji kullanimi degiskenleri ile iligkilerinin siniflar arasinda istatistiksel olarak anlaml bir sekilde
degistigini ortaya koymaktadir.

Ogrenci diizeyindeki artik varyans (4891.49), ANOVA modelinde elde edilen varyanstan (5498.73)
daha kiictiktiir. Bu bulgu, 6grenci diizeyi degiskenlerin eklenmesi ile fen bagar1 puanlarinda 6grenciler
arasinda goriilen farklihgin azaldigim gostermektedir. Ogrenci diizeyindeki degiskenler, basar
puanlarina iliskin gozlenen varyansin %11°lik kismim agiklamustir.

Orneklemden elde edilen degerlerin gercek degerin giivenilir bir tahmincisi olup olmadiginin
anlagilmast i¢in, 1. Diizey katsayilara iliskin giivenirlik degerleri hesaplanmigtir. HLM analizi ile elde
edilen sonuglar asagida belirtilmistir:

Tablo 6. 1. Diizey Tesadiifi Katsayilara iliskin Giivenirlik Degerleri

1. Diizey Tesadiifi Katsayilar Giivenirlik Tahminleri
Ortalama Fen Basarisi, yoo .93
X9, y10 19
X10, y20 .16
X11B, y30 A9
X11C, y40 A5

Giivenirlik tahminleri 1. diizey katsayilarimin tesadiifi, sabit veya tesadiifi olarak degisip degismedigi
konusunda bilgi saglar. 1. diizey katsayilarmin giivenirligi .05’in altinda ise bu katsayilar tesadiifi
olarak degismiyor ya da sabit olabilir (Acar, 2013; Raudenbush & Bryk, 2002). Tablo 6’ya
bakildiginda, sabite ait giivenirligin yiiksek bulunmasi (.93) oOrneklemden elde edilen fen
ortalamasinin, gergek okul ortalamasinin giivenilir bir tahmincisi oldugunu ifade etmektedir. Ogrenci
diizeyinde bulunan agiklayict degiskenlerden devamsizlik, kahvalti yapmama, okulda teknoloji
kullanimi1 ve diger yerlerde teknoloji kullanimina ait tahminlere bakildiginda bu degiskenlerin
giivenirliklerinin ¢ok yiiksek bulunmadigi goriilmektedir. Ancak, diisiik diizeyde de olsa bu
degiskenlerin fen basarisinin giivenilir birer tahmincisi oldugu sdylenebilir. Ayrica, bu degiskenlerin
giivenirlik tahminlerinin .05 ten biiylik olmasi, bu katsayilarin okullara karsi tesadiifi olarak degistigini
gostermektedir.

SONUCLAR ve TARTISMA

Bu arastirmada 4. sinif 6grencilerinin genis 6lgekli bir uygulamada elde edilen fen basarilarina etki
ettigi diisiiniilen 6grenci ve sinif kaynakli faktdrler birlikte ele alinmistir. Dolayistyla, aragtirma egitim
sistemleri agisindan Onemli bir yere sahip olan genis Olgekli degerlendirme literatiiriine katkida
bulunmasi agisindan 6nemlidir. Yapilan HLM analizi neticesinde, sinif diizeyinde, 6grencilerin
verdikleri cevaplar1 agiklamasi, fen 6devlerine geri bildirim verme, fen 6devlerini sinifta tartisma ve
okul imkan ve kaynaklari ile ilgili problemler konusunda &gretmenlerin algisinin fen basari
ortalamalarina istatistiksel olarak manidar etkili oldugu goriilmiistiir. Buna karsilik, akademik basarida
okulun onemine iliskin 6gretmenlerin algisi, 6grenci ihtiyaglan ile simirlanan 6gretim, ilgi cekici
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materyal kullanimi, sinif i¢i tartigmalar, problem ¢ézme siireclerine karar verme, giivenli ve diizenli
okul yapisina iliskin 6gretmenlerin algisi, 6gretmenlerin karsilastiklar: giicliikler, yeni icerik-onceki
baglantistmin fen basar1 ortalamalarina etkileri manidar bulunmamugtir. Ogrenci diizeyinde,
Ogrencilerin cinsiyeti ve evde teknoloji kullanimlarinin fen basar1 ortalamalarina etkileri istatistiksel
olarak manidar degildir. Ancak, kahvalti yapmama, devamsizlik yapmama, okulda teknoloji kullanimu,
okul ve ev disinda diger yerlerde teknoloji kullanimi fen basari ortalamalarina manidar etkili
bulunmustur. Sekil 1, arastirmanin bulgularindan yola ¢ikarak 4. sinif TIMSS fen basarisinin 6grenci
ve siif diizeyindeki belirleyicilerine iliskin diizenlenmistir.

Kahvalti yapmama (y3,=-2,90) —Ogrencilerden cevaplarimun agiklanmasin istenmesi (yy, =-14,68)
Duger yerlerde teknoloyt kullanmi (y49=-2,68) L Verilen ddevin siufta tartigilmasi(yg3=-14,75)
— Devamsizlik yapmama (y;=18,27) Smifta odevlere gen bildinm verilmesi (y4,=19,37)
Okulda teknoloji kullanmi (y3 = 8,91) Ogretmenlerin okul imkan ve kaynaklaruun dgretimi etkiledigine iligkin
! ! algilan (yp4=9,91)
Ogrenci Dizeyi v v Sinif Dilzeyi S

» 4

i Fen Basart Ortalamast

Sekil 1. 4. Simf TIMSS Fen Basarisinin Ogrenci ve Smif Diizeylerindeki Belirleyicileri

Arastirmada, Ogrencilerin fen basar1 puanlarindaki farkliliklarin %65°lik kisminin G6grenciler
arasindaki farkliliktan; %35 inin ise siniflar arasi farkliliktan kaynaklandigi bulunmustur. Dolayisiyla,
basaridaki degiskenligin biiyiik bir kism1 6grenciler arasindaki farkliliklardan kaynaklanmaktadir. Bu
konuda yapilan meta-analiz ¢aligmalar1 (Hattie, 2009; Sirin, 2005), 6grenci basarilarinda okullar arasi
farkliliklara iligkin yapilan kestirimlerin ikiye ayrildigin1 gostermektedir. Bir kisim arastirmalarda
Ogrenci basarilarindaki farkliliklarin biiyiik bir kisminin okul diizeyi tarafindan agiklandigi
belirtilmektedir (1pekgi0glu—0nal, 2015; Mohammadpour & Abdul Ghafar, 2014; Ozgen, 2009;
Yilmaz & Aztekin, 2012). Diger bazi arastirmalarin sonuglari ise, mevcut ¢aligmanin sonuglarinda
oldugu gibi 6grenci bagarilarinda goriilen farkliliklarin kaynaginin biiyiik bir kisminin 6grenci diizeyi
tarafindan acgiklandigina iliskin bulgular1 desteklemektedir (Akyliz & Berberoglu, 2010; Akytiz-Aru
& Kale, 2019; Atar & Atar, 2012; Aydin, 2015; Ipekcioglu-Onal, 2015; Ryoo, 2001; Sevgi, 2009).

Fen basarilarina iliskin okullar arasi varyansin agiklanmasinda sinif diizeyindeki degiskenlerin katkist
onemli bulunmustur. Ogrencilerin derslerde verdikleri cevaplari agiklamasi, fen ddevlerine geri
bildirim verme, fen Odevlerini smifta tartisma, okul imkadn ve kaynaklari ile ilgili problemler
konusunda Ggretmenlerin algisi, basari puanlarina iligkin gézlenen varyansin yaklagik %20’sini
aciklamigtir. Wenglinsky (2000), sinif ici siireclere iliskin degiskenlerin 6grenci basarilar iizerindeki
belirleyiciliginin arastirilmasinin 6nemli oldugunu, ailenin veya Ogrenci oOzelliklerinin basari
iizerindeki etkisinde oldugu gibi anlamli diizeylerde etkilerini gésteren sonuglar elde edilebilecegini
ancak literatiirde sinif i¢i siireclerin basariya etkilerinin arastirilmasinin genellikle goz ard1 edildigini
belirtmektedir. Varyansin ilgili diizeyde agiklama oranmin biiyiikliigline bakildiginda sonuglar
Wenglinsky’in (2000) iddiasin1 dogrular niteliktedir.

Caligmada kullanilan degiskenler arasinda etki biiyiikliiklerine de bakildiginda, simif diizeyinde
okullarin ortalama fen basarisi iizerinde en biiylik etkiye sahip degisken verilen fen ddevlerine geri
bildirim vermedir. Ogrencilerin smif igerisindeki psikolojik ihtiyaglarmin kargilanarak destekleyici bir
atmosferin olusturuldugu siniflarin en belirgin 6zellikleri basar1 6l¢iimlerinin devamli yiikselmesidir.
Bu smiflarda genellikle 6gretmenlerin, 6grencilerine olumlu geri bildirimler verme ve empati kurma
konusunda istekli oldugu; onlara rehberlik ederek, Ogrencilerin 6zerk calismalarin1 saglayacak
ortamlar yarattig1 bilinmektedir (Ryan & Deci, 2000). Dolayisiyla sinif i¢inde ddevlere geri bildirim
verilmesi dgrencileri zihinsel ve psikolojik agidan rahatlatan bir faktor olabilir. Ogrenci, ddeve iliskin
doniit ile varsa eksik ve yanlislarim gorebilir, farkli ¢6zlim yollar1 6grenir, siire¢ sonunda 6gretmen ile
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gorilisebilecegini bilerek rahatlayabilir. Gayretinin karsilig1 olarak 6gretmen tarafindan takdir edilmesi
de psikolojik bir destek olarak diisiiniiliirse basarty1 olumlu yonde etkileyecegi sdylenebilir. Sinif
icerisinde 0dev uygulamalarina yonelik bir arastirmada Zhu ve Leung (2012), 6devlere ayrilan siirenin
basar1 ile anlaml iligkiler gosterdigini belirtmistir. Ayrilan bu siirenin nasil gecirildigi ise dnemlidir.
Akyliz (2006), 6devlere vurgu yapmanin ve ddevleri kontrol etmenin 6grenci basarilarina pozitif etkisi
oldugunu ortaya koymustur. Dolayistyla, 6gretmenlerin ddevler konusunda yapacaklari planlamada
geri bildirimin dnemi ortaya ¢ikmaktadir.

Odevlerin simfta tartigilmasmin basari {izerinde negatif manidar etkisinin goriilmesi ise ilgingtir.
Sonuglara gore, sinif icerisinde fen ddevlerini siklikla tartisan 6grencilerin bulundugu okullarin fen
basar1 puanlari, 6devlerin pek tartisilmadigi okullarin fen basar1 puanlarindan daha diisiik
bulunmustur. Odevlerin sinifta tartisgitimasi konusu ddevlere geribildirim verilmesi ile bir arada
degerlendirilebilir. Giiniimiizde 6devlerin siif igerisinde ve simiflar arasinda yas ve basart farki
gozetmeksizin 6gretmenler tarafindan hala siklikla kullanilan bir 6grenme araci oldugu bilinmektedir
(Trautwein, 2007; Won & Han, 2010). Ancak, 6devlerin simif igindeki kullanimi bazi durumlarda
basariya olumsuz etki edebilmektedir. Bu konu, 6grencinin psikolojisi agisindan degerlendirilebilir.
Ogrenciye ddev konusunda geribildirim verme hususu 6gretmenin daha aktif ve dgrencinin edilgen
oldugu bir siire¢ olarak degerlendirildiginde, verilen 6deve iliskin siniftaki tartigmalar 6grencinin daha
aktif olmasin1 zorunlu kilar. Tartisma 6grencinin 6devi yapma sekli, diislince tarzi, 6deve yaklagimi
ve Ozellikle de yanlislar iizerinde olabilir. Bu durumda 6gretmenin tepkileri ve siireci yonlendirme
sekli cok onemlidir. Ryan ve Deci (2000), 6gretmenlerin 6grencilerine olumlu geri bildirim vermenin
ve onlarla empati kurmanin &grencilerin sinif igerisindeki psikolojik ihtiyaglarinin karsilanarak
destekleyici bir sinif iklimi olusturulmasinda énemli oldugunu belirtmektedir. 4. sinifa giden 9-10
yasindaki bir 6grencinin psikolojisi yanliglarin sinifta tartisilmasini farkl algilamaya yatkin olabilir ve
dolayisiyla bagarimin ddevlerin tartisilmasi ile olan negatif etkilesimi bu ¢ercevede degerlendirilebilir.

Fen dersleri, dogas1 geregi 6grencinin meraklanmasini, sorgulamasini, cevaplar aramasini, kendine
giivenerek 6grenmenin sorumlulugunu iistlenmesini gerektiren siireglerdir. Dolayisiyla bu derslere
ogrenciler igin problemler, ikilemler ve sorularla baglamak uygun olur (Hiebert ve digerleri, 1997).
van de Valle, Karp ve Bay-Williams (2010), gerekgelendirmenin fen derslerinin temel bir pargasi
olmast gerektigini belirtmektedir. Bu noktada, Ogretmenlere Onemli gorevler diismektedir.
Ogretmenlerin kullanacaklar1 dil ve ifade &grencilerin fikirlerini istekli bir bicimde agiklamalar
konusunda 6nemli bir belirleyici olacaktir. Arastirmanin sonuglar1 gostermistir ki, égrenciler simif
icinde yanitlarin1 agiklamaya yonlendirildikce fen dersinde daha basarisiz olmustur. Dolayistyla bu
sonuglar, 6gretmenlerin kullandiklari dil agisindan degerlendirilebilir.

Deci ve Ryan (1985), dgrencilerin derslik iginde etkilesim gibi bir takim psikolojik ihtiyaglarinin
karsilanmasinda dgretmenin biiyiik rol oynadigim1 vurgular. Ogretmenler 6grencilerin bu psikolojik
ihtiyaclarini karsilamak i¢in ¢aba sarf ettiklerini bildirseler de 6grencilerin bu ¢abalara yonelik algilart
daha 6nemlidir (Daniels & Perry, 2003). Nitekim arastirmanin sinif diizeyindeki sonuglari bu algilarin
onemini vurgular niteliktedir. Bu konuda belirtilen literatiirden de yola ¢ikarak denilebilir ki, yanitlarin
aciklanmasi yoniinde destek olmada 6gretmenlerin ortaya koydugu tutum, 6grencilerin 6zellikle sinifta
verdikleri yanitlari agiklamak konusunda psikolojik olarak endise duymalarina veya moral bozuklugu
yasamalarina sebebiyet veriyor olabilir. Dolayisiyla performans bu siiregten olumsuz etkilenmektedir.

Arastirmanin okul kaynaklar1 konusundaki bulgusu, 6gretmenlerin ¢alistiklar1 okullarin imkéan ve
kaynaklarindaki eksikliklerin ogretimi etkilemesine iliskin algi diizeyleri arttikca okullari fen
basarisinin bu durumdan olumlu yonde etkilendigi yoniindedir. Bu sonug da ilging olmakla birlikte
psikolojik acidan degerlendirilebilir. Ogretmenlerin calisma kosullarmi iyi oldugu ortamlarda
kendilerini daha mutlu hissettigi (Hooper ve digerleri, 2013; World Bank, 2011) gergeginden yola
¢ikarak, kaynak sikintisi kosullar igerisinde degerlendirildiginde, bu durumun 6grenci basarisini direkt
olarak olmasa da dgretmenlerin algilarinda meydana getirdigi olumsuzluklardan 6tiirii dolayli bir
sekilde etkiledigi sdylenebilir. Ogretmenlerin ydnetimden kaynaklanan bazi sorunlar1 gériip daha da
blylittigii ve sinif basarisin1 olumsuz yonde etkileyecek sekilde igsellestirdigi durumlar goriilebildigi
gibi bundan 6gretmenlerin pek etkilenmedigini gosteren arasgtirmalar da (Bénabou, Kramarz, & Prost,
2009; WoBmann, 2003) mevcuttur. Ancak, calismanin sonuglarina gore Ogretmenlerin kaynak
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sikintisinin bir problem olarak gorseler de bunu 6gretim siirecine yansitmadiklari ve bunu 6zel
cabalariyla ¢ozdiikleri yorumu yapilabilir. Béyle durumlarda, 6gretmenlerin dgrencileri ile is birligi
yaparak eldeki imkanlarla kaynak sikintilarini astiklar goriilebilmektedir.

Arastirmanin 6grenci diizeyindeki sonuglarina bakildiginda, devamsizlik basar1 puanlarinda goriilen
varyansi agiklamaya en yiiksek diizeyde katki saglayan degisken olmustur. Devamsizlik konusunda,
mevcut caligmanin sonuglariyla paralel calismalar bulunmaktadir. Alexander ve Hicks (2015)
caligmalarinda, 383 6grencinin devamsizlik durumlar ile basar1 puanlar1 arasinda anlamli ve pozitif
bir iligski oldugunu bulmustur. Calismanin sonuglarina gore, derse diizenli bir sekilde devam eden
ogrencilerin akademik performanslar1 devamsiz 6grencilere gore daha yiiksektir. Benzer sekilde
Khalid’in (2017), 119 katiimciyla gergeklestirdigi calismasinin sonuglarina gore devamsizlik,
ogrencilerin notlarin1 olumsuz yonde etkilemektedir. Devamsizlik, 6zellikle dgrencilerin psikolojik
arka planimi da igine alan, farkli bilesenlerden olusan onemli bir konudur. Yapilan arastirmalar,
genellikle “kronik devamsizlik” ilizerinde yogunlagmaktadir ve sonuglar ogrencilerin devamsizlik
oranlari arttik¢a basarinin manidar bir sekilde azaldigini gostermektedir. Ancak, Cattan, Kamhofer,
Karlsson ve Nilsson (2017, s. 47), “bu konuda literatiirdeki g¢aligmalarin yetersiz oldugunu”
belirtmektedir.

Bir diger sonug, okula kahvalti yapmadan gelen &grencilerin bu durumunun onlarin akademik
performanslarini olumsuz etkiledigi yoniindedir. Literatiirde, beslenme ve akademik basar1 arasinda
pozitif ancak diisiik diizeyde bir iligski oldugundan s6z eden g¢aligmalar (Dwyer, Sallis, Blizzard,
Lazarus, & Dean, 2001; Keeley & Fox, 2009) bulunmaktadir. Shaw, Gomes, Polotskaia ve Jankowska
(2015), yapmis olduklar1 ¢caligmada 6grenci sagliginin kontrol edilebilir yonlerinin beslenme, saglikli
kilonun korunmasi ve akranlar ile fiziksel denklik oldugunu belirtmektedir. Saglig1 yetersiz olan
ogrencilerde, okul basarisizligi, sinifta kalma ve okuldan ayrilma olasiliginin daha yiiksek oldugunu
gostermektedir. Kolasa ve digerleri (2018), yurt diginda beslenme ve akademik basar1 konusunda
gerceklestirilen pek c¢ok calismanin okullarda verilen beslenme programlart ekseninde
gerceklestirildigini belirtmektedir. 4. sinif miifredatina gida /beslenme egitimini entegre etmenin
akademik bilgi kazanimlarin1 destekleyebilecegine dair kanit saglamak icin gergeklestirilen
caligmalarin ortak sonucu, fen ve matematik bilgisinin, akademik bilgiyi gelistirmek i¢in biitiinciil bir
sekilde beslenme bilgisi ile oOrtiisiir oldugu ve fen ve matematik miifredati kullanilarak doérdiincii sinif
ogrencileri arasinda beslenme bilgisinin de ayni anda gelistirebilecegi yoniindedir (Kolasa ve digerleri,
2018).

Tirkiye’de ilkokul miifredatinda beslenme icin 6zel bir ders bulunmamaktadir. Hayat bilgisi
derslerinde, diizenli ve dengeli beslenmeye yonelik metinler yer almaktadir. Ayrica ilkokul fen
bilimleri miifredatinin bir Unitesinde besinlerin igerikleri ve dengeli beslenme {izerinde kisaca
durulmaktadir. Bu noktada, ilkokul miifredatina beslenmeye iliskin zorunlu veya se¢meli beslenme
dersi koyulabilir. Bu dersin igerigi, 6grencilerin ihtiyaglari tespit edildikten sonra aileler de dahil
edilerek belirlenebilir ya da beslenme atolyeleri diizenlenebilir. Bu atdlyede dersler, uygulamali
olarak, aileler ve 6grencilerin katilimi ile gerceklestirilebilir.

Okulda ve diger yerlerde teknoloji kullanimi, fen basar1 puanlar iizerinde yiiksek etkisi goriilen bir
diger degiskendir. TIMSS 6grenci anketinde yer alan teknoloji kullanimu (bilgisayar, tablet, vb.)
Olgeginden alinan diisiikk puanlar teknolojinin daha siklikla kullamildigi anlamima gelmektedir.
Dolayisiyla, fen basaris1 daha yiiksek olan 6grenciler, 6dev amaciyla okulda daha seyrek ancak okul
disinda daha sik teknoloji kullandiklarmi belirtmistir. Ogrencilerin okulda teknolojiye erisimi ile okul
ve ev disinda farkli yerlerde teknolojiye erisimi siire agisindan degerlendirildiginde farklilik
gosterebilir. Okul diginda, daha uzun siireler 6dev vb. i¢in internet karsisinda zaman gegirilebilir.
Ayrica, sonuglardan yola ¢ikarak, 6grencilerin teknolojiyi okul disinda 6dev amaglh verimli bir sekilde
kullandig1 yorumu da yapilabilir. TIMSS 2015’in sonuglarma gore, 6grencilerin %33’linlin fen
derslerinde bilgisayar kullanimina izin verilmektedir (Martin, Mullis, Foy ve digerleri, 2016). Tirkiye
acisindan diisiiniildiginde okulda ders sirasinda internet kullaniminin biligsim derslerin haricinde
sinirl1 oldugu bilinmektedir. Dolayisiyla 6grenciler 6devleri igin okul digindaki teknoloji kaynaklarina
yonelebilmektedir. Okul diginda internetin ne amagla kullanildigi TIMSS uygulamasina katilan 8. sinif
ogrencilerine sorulmustur. Ogrencilerin cogunlugu (%75), okul disinda interneti biiyiik bir oranda
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arkadaslar1 ile proje 6devlerini hazirlamak igin kullandigini belirtmistir (Martin, Mullis, Foy ve
digerleri, 2016). Sonug olarak, okulda imkanlar taninirsa 6grenciler teknolojiden ddev ve aragtirma
amagli faydalanabilirler.

Son yillarda, bu yonde ¢alismalar hiz kazanmistir. Teknolojinin egitim &gretim ortamlarina entegre
olmasi ile, farkli iceriklerle hazirlanmis; pek cok ilgi ¢ekici gorseli ve anlatimi barindiran programlarin
da derslerde 6gretmenler tarafindan bizzat kullanilmasi ve 6grencilerin de bu programlara interaktif
katilimi artik siklikla gézlenen bir durumdur. Fen dersinin dogasi diisiiniildiigiinde, 6zellikle okullarda
Ogretmenlerin gbzetiminde bilgisayar kullaniminin 6grencilerin basarilarina olumlu ydnde etki
edecegi rahatlikla tahmin edilebilir. Tiirkiye’nin 2023 Egitim Vizyonu g¢ercevesinde, teknolojinin
egitim Ogretime entegrasyonunun saglanmasi konusunun vurgulandigi gériilmektedir. Iginde
bulundugumuz salgin déneminde, Tiirkiye teknolojinin egitime entegrasyonunun basarili bir 6rnegini
ogrenci-ogretmen-veli-okul kaynaklarinin birbirleri ile etkilesiminde gostermektedir. Uzaktan egitim
siirecinde, pek ¢ok 6gretmen ve dgrenci teknoloji ile bir sinav vermektedir. Siire¢ sonlandiginda belki
en billylik kazanim, teknolojinin egitim-6gretim i¢in yararli ve kacinilmaz bir unsur oldugunun
kesfedilmesi olabilir.

Oneriler

Bu aragtirmanin 6grenci basarisiyla iliskili olarak 6grenci ve sinif diizeyindeki degiskenleri, TIMSS
2015 calismasinda 6grenci anketi ve 6gretmen anketinde yer alan ve bu diizeydeki 6zellikleri 6lgen
maddeleri ile siirhidir. Ayrica bir nedensel karsilastirma caligmasidir. Sonu¢ degiskeni TIMSS
uygulamasinda dl¢iildiigii sekilde fen basar1 puanlaridir. Orneklemini sadece TIMSS 2015’e katilmus
belirli sayidaki 6grenci ve Ogretmen grubu olusturmaktadir. Gelecek arastirmalarda, deneysel
yontemin tercih edilmesi sonuglar ile ilgili daha detayli tartismalarin yapilmasina olanak saglayacaktir.
Ayrica, farkli degiskenler ve daha farkli gruplar ile arastirmalar gerceklestirilebilir. HLM’de kesisim
ve egim modeli ile farkli diizeylerde yer alan degiskenlerin birbirleri ile olan iligkilerinin basari ile
olan ¢apraz diizey etkilesimlerine bakilabilir.

Arastirmanin teknolojinin kullanimina iligkin bulgulari, okulda teknoloji kullaniminin 6grencilerin fen
performanslarin1 olumlu yonde etkilerken; okul disinda diger yerlerde teknoloji kullaniminin
Ogrencilerin fen basar1 puanlarina negatif yonde manidar diizeyde etki ettigini gostermistir. Bu
bulgular 1s181nda, Milli Egitim Bakanlig1 ve egitimle ilgilenen benzer kuruluslarca, 6zellikle ilkokul
cagindaki 6grencilerin teknolojiyi evde ve diger yerlerde kullanimlarina iliskin 6grenciler, ebeveynler
ve dgretmenlere yonelik teknolojinin bilingli kullanimi konusunda egitimler diizenlenmesi 6nerilebilir.
Internetin 6grencilerin sosyal ve akademik gelisimlerini zedelemeden faydali bir yonde kullanimin
amaglayan uygulamali faaliyetler gergeklestirilebilir. Bu faaliyetler 6zellikle kiigiik yastaki ilkokul
Ogrencilerinin gilinliik tablet, bilgisayar, telefon vb. kullanim siirelerinin sinif 6gretmenlerince takip
edilmesi ile baslatilabilir. Sonrasinda ne tiir igeriklerin tercih edildigi tespit edilmelidir. Siireg,
akademik ve kisisel gelisim konusunda faydali igerikler ve teknolojinin dogru yone kanalize edilmesi
konusunda ydnlendirmeler ile devam edebilir. Bu konuda gercgeklestirilecek faaliyetler, simif
ogretmenleri tarafindan yonetilmelidir.

Arastirmanin bulgularina gore, devamsizlik, 6grenci diizeyinde fen basari puanlarina en yiiksek
diizeyde etki eden degisken olmustur. Devamsizlik, fen basari puanlarima negatif diizeyde etki
etmektedir. Ayrica, PISA ve TIMSS 2015 verilerine gore, Tiirk 6grenciler katilimc1 diger tlkelerin
Ogrencilerine kiyasla daha sik devamsizlik yapmaktadir. Bu bulgular dogrultusunda, o6zellikle
aligkanlik  haline getirilmis devamsizliklar (kronik devamsizlik) konusunda okullarda
gerceklestirilmek tizere devamsiziigi arastirma projesi onerilebilir. Proje kapsaminda, her bir okulun
devamsizlik arastrmacist ilgili ilce Milli Egitim Miidiirliigii tarafindan okulda gdrev yapan
Ogretmenler igerisinden atanabilir. Arastirmact olarak gorevlendirilecek olan Ogretmenler,
devamsizlik konusunda literatiirde yapilmis son akademik ¢alismalarin bulgularinin da konu edildigi
seminerleri almalidir. Sonraki siirecte, bu dgretmenler belirlenecek periyotlarda Ilge Miidiirliiklerine
raporlar sunarlar. Rapor igerikleri okul bazinda devamsiz dgrenciler, devamsizlik nedenleri, yapilan
goriismeler vb. olabilir. Buna ek olarak arastirmaci 6gretmen, devam konusunda sorun yasamayan
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Ogrenci ve okullar1 da tespit ederek gozlemler. Devamsizlik sorunu olan okullarda devamin
arttirtlmasina dontik bir yaklasim konusunda bu gézlemin sonuglarindan faydalanilabilir.

Caligmanin bir diger bulgusu, beslenmeye iliskindir. Okula kahvalt1 yapmadan gelme, fen puanlarina
negatif yonde ve manidar diizeyde etki etmistir. Bu bulgular 1s181nda, ilkokul miifredatina beslenmeye
iliskin zorunlu veya se¢meli beslenme dersinin dahil edilmesi Onerilebilir. Bu dersin igerigi,
Ogrencilerin ihtiyaglar1 tespit edildikten sonra belirlenmelidir. Beslenme dersine aileler de dahil
edilebilir. Se¢meli bir ders okul ¢ikisina bir ders saati eklenerek gergeklestirilebilir. Veya beslenme
atolyeleri diizenlenebilir. Bu atdlyede dersler, uygulamali olarak aileler ve 6grencilerin katilim ile
gerceklestirilebilir. Beslenme sorunlari, saglik ve beslenme iligkisi, akademik basar1 ve beslenme,
diizenli ve dengeli beslenme, giinliik yagsamdan iyi 6rnekler vb. konularda etkinlikler ile beslenme dersi
zenginlestirilebilir.

Beslenme konusundaki oneriler, 6grencilerin beslenme teneffiisleri konusunda da gelistirilebilir.
Nitekim, bu teneffiislerde dgrenciler beslenme getirerek karinlarini doyurmaktadir. Bu teneffiislerin
nasil ge¢irildigi, ne kadar siirdiigii, 6grencilerin neler tiikettigi, varsa beslenme listelerinin nasil
hazirlandig1 konular arastirilmalidir. Bu dogrultuda ilge Milli Egitim Miidiirliikleri biinyesinde gida
mihendisleri gorevlendirilebilir. Okul bazinda bir sorumlu belirlenerek, belirli periyotlarla gida
miihendisi ile goriisme giinleri ayarlanabilir. Bu goriismelerde, 6grencilerin beslenme aliskanliklara
yonelik yararl diyaloglar kurulmalidir.

Arastirmanin sinif diizeyindeki bulgulari, okullarin ortalama fen basarisi iizerinde en biiyiik etkiye
sahip degiskenin verilen fen Odevlerine geri bildirim verme oldugunu gostermektedir. Ayrica,
odevlerin sinifta tartistimasi basarn tizerinde negatif manidar etkilidir. Sonuglara gore, sinif icerisinde
fen 6devlerini siklikla tartisan 6grencilerin bulundugu okullarin fen basari puanlari, 6devlerin pek
tartisilmadigi okullarin fen basari puanlarindan daha diisiik bulunmustur. Sinif diizeyindeki sonuglar,
ogretmenlerin 6devler konusunda 6grencilere olan tutumlarini 6n plana gikarmigtir. Tutum, duyussal
bir faktor olarak degerlendirildiginde denilebilir ki, ddevlerin, ilkokul 6grencilerinin akademik
performanslarii etkileyen aslinda psikolojik bir yapisi da bulunmaktadir. Bu bulgular 1s18inda
diistintildiigiinde 6devler konusunun hassasiyeti ortaya ¢ikmaktadir. Bu dogrultuda 6gretim siirecinde
Odevlerin kullanimi ve 6gretmenlerin bu esnadaki tutumlarmi inceleyen calismalar siirece katki
sunabilir. Odevler konusunda ilgili kurumlarca dgretmenlerin ddev siirecini nasil ydnettigine yonelik
saha caligmalar1 gerceklestirilebilir. Sonuglara gore dgretmenlere egitimler verilmeli ve bu konuda
gelisimleri desteklenmelidir.

Tiirkiye’de ilkokul ¢aginda 6grencisi bulunan ailelerin ve heniiz 1. sinifa baglayacak olan 6grencilerin
ebeveynlerinin okul konusunda yasadig1 problemlerden birisi 6devlerdir ve bu konuda velilerin 6n
yargist olabilmektedir. Dolayisiyla, sene basinda aile ile okula taginan bu Onyargi kirilmaz ise
biiyiiyerek ilkokulun diger yillarina yayilabilmekte ve bu durum 6grencinin 6dev konusundaki algisini
olumsuz yonde etkileyebilmektedir. Bu konuda egitimcilere ve 6zellikle ilkokul 6gretmenlerine biiyiik
gorevler diismektedir. 1. sinifta verilecek ev ddevleri titizlikle ve 6grencilerin gelisimsel siireglerine,
psikolojilerine ve ihtiyaglarina uygun olarak diisiiniilmelidir. Odevler amacinin tam aksine gocuk ve
aile i¢in bir igkence olmamalidir. Dolayisiyla, ebeveynler ile gerceklestirilecek caligmalar da 6nem arz
etmektedir. Bu dogrultuda, okullarda interaktif 6dev portallar: olusturulmasi énerilebilir. Cocuklarin
dijital medyaya olan ilgileri bu konuda giizel bir firsat olabilir. Boylelikle, ailelerin 6devlere iliskin
verecegi tepkiler de anlik degerlendirilebilir. Bu siiregte 6gretmen izleyici ve bir katilimer olarak
6devler konusunda yapici geri bildirimler ile aileyi rahatlatabilir.
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