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ABSTRACT

The purpose of this study is to examine the difference between the potential factors (time

spent using digital devices during mathematics lessons in a school week, perceived Article Type

feedback, and competitiveness of students) influencing mathematics achievement of Research

students in Korea and Turkey. The study sample was comprised of 13440 students who

were 15 years old and in grade 7 (or above) in Korea and Turkey. As the data were obtained A yticle Background

from the PISA 2018 dataset to compare independent variables at one single time, the design  Received:

of the study was causal-comparative research. Students in Korea and Turkey were g 9023

compared according to the variables by using independent sample t-tests. There was a Accepted:

significant difference between Turkey and Korea in each category. It was found that the 13.12.2023

time spent using digital devices during mathematics lessons in a school week of students

in Turkey was higher than that of students in Korea. Students in Turkey were more K d

competitive than those in Korea. However, the results showed that students in Korea eywords

perceived more feedback than students in Turkey. The current study also discusses the Mat}}

implications and recommendations based on the findings and literature. Achievement,
Turkey, Korea,
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Technology
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Introduction

Mathematics achievement on standardized large-scale assessments is used to monitor and evaluate
the quality of a country’s education provided to students for being constructive, engaged, and
reflective citizens (OECD, 2022). Programme for International Student Assessment (PISA) is a well-
known international large-scale assessment that evaluates 15-year-old pupils” knowledge and skills
for life (OECD, 2022). PISA results impact the education policies in countries such that countries care
about their range among OECD countries and act to improve next time (Atmacasoy, 2017; NCEE,
2021; Sjeberg, 2015). Thus, PISA is also a program that promotes global education and competition.
Mathematics is one of the primary disciplines that the PISA assessment framework includes.
Mathematical performance in PISA indicates students’” mathematics achievement levels in different
countries (Ajello et al., 2018; Ozkan, 2022; Stankov & Lee, 2017). The mathematics performance
across successive PISA applications indicated that Korea has always been in the top 10 countries
regarding PISA mathematics mean scores (OECD, 2001; OECD, 2004; OECD, 2007; OECD, 2010;
OECD, 2014; OECD, 2016; OECD, 2019). According to PISA 2018 results, Korea has one of the highest
mathematics mean scores again. On the other hand, Turkey has a low mean score compared to the
OECD mathematics average (OECD, 2019). There is a significant difference between students'
mathematics performance in Turkey and Korea in PISA 2018 (OECD, 2019). On the other hand,
comparing students in both countries on the factors that have been determined to impact
mathematics achievement by the research studies can provide some insights into promoting
students' mathematics achievement in Turkey.

Several factors, such as student attitudes, teachers' characteristics, feedback, and instructions to
students, influence mathematics achievement (Karim et al., 2019; Koka & Hein, 2005; Saritas &
Akdemir, 2009). The use of information and communication technologies is also pointed out as a
factor influencing mathematics achievement (Eickelmann et al., 2017). Technology is a big part of
our lives, and as technological developments increase, technology use is seen in education and other
fields. Research supports the positive effects of technology use on students' achievement (Delen &
Bulut, 2011; Delice & Karaaslan, 2015; Eyyam & Yaratan, 2014). Thus, the difference in the time spent
using digital devices during mathematics lessons in a school week can explain differences in
students” mathematics achievement in Turkey and Korea. Feedback is one of the vital factors
affecting learning and success (Hattie & Timperley, 2007). According to McLean and Connor (2018),
there is a significant relationship between teachers' feedback and students' mathematics
achievement. However, there are also cases where feedback does not have a positive effect.
According to Fyfe et al. (2012), while feedback benefits children with low prior knowledge,
independent exploring is more beneficial for children with strong prior knowledge. However, many
studies claim that students value feedback, and it significantly impacts students' learning (Aktas et
al., 2019; Hattie & Timperley, 2007; Zhang et al., 2016). The competitiveness of students is another
critical construct impacting academic performance. Although some studies stated the positive effects
of competitiveness (Plass et.al, 2013), many studies claim that competitive structure causes a
disconnection among students and holds them back from reaching their goals; and support
cooperative efforts instead of competitive efforts (Gambari et al., 2018; Roseth et al., 2008). Korea is
one of the East Asian countries that has been related to competitive education (Baumann & Winzar,
2014; OECD, 2019). However, even though East Asian countries have high competitiveness and
competitiveness is considered as a negative factor for achievement, the first five countries in
mathematics results in PISA 2018 are East Asian countries (Baumann & Winzar, 2014; OECD, 2019).
Since competitiveness in education in Korea is well-known, comparing competitiveness in Korea
and Turkey can contribute to the existing body of knowledge.
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Thus, in the light of the abovementioned discussion, in this study, the time spent using digital
devices during mathematics lessons in a school week, perceived feedback, and competitiveness of
students in Turkey and Korea are compared using the PISA 2018 results, which may give insight
into promoting mathematics achievement in Turkey. The research questions were answered in the
present study as follows;

e Is there a statistically significant difference between the time spent using digital devices
during mathematics lessons in a school week of students in Turkey and Korea?

o Is there a statistically significant difference between the perceived feedback of students in
Turkey and Korea?

e Is there a statistically significant difference between the competitiveness of students in
Turkey and Korea?

Background of the Study

In this section, first, information about PISA is presented. Then, the mathematical achievements of
Korea and Turkey are discussed. Finally, the factors of time spent using digital devices during
mathematics lessons in a school week, perceived feedback, and competitiveness are compared for
Turkey and Korea to give -possible- explanations for differences in the mathematical performances
of Turkey and Korea in PISA 2018.

PISA

PISA is an OECD international assessment that evaluates 15-year-old students’ mathematical,
reading, and science knowledge and whether they can adapt their knowledge to find a solution to
new real-life problems (OECD, 2022). Therefore, PISA tests not only students' knowledge but also
their skills to engage obtained knowledge in different cases (Ammermueller, 2004). In addition to
mathematics, reading, and science, PISA gathers data about students' motivation, competitiveness,
technology use, school environment, teacher attitudes, and more (OECD, 2020; Volante, 2017). PISA
results have great importance for countries. Unsatisfactory results on PISA are considered as a bad
sign for education quality and the future of a country. Thus, countries try to make improvements
according to the PISA results. For instance, after PISA 2000 results showed low mean scores
compared to the OECD average, Germany adopted some reforms such as monitoring and
supporting disadvantaged students with all-day schooling (Atmacasoy, 2017; NCEE, 2021).

The mathematical performance of countries in PISA indicates how well their students are
mathematically literate, which is necessary for lifelong learners and informed citizens (OECD, 2022).
Therefore, the mathematics scores and the potential factors influencing them have become a topic of
interest for researchers. Studies in the literature address this topic through different factors (Arikan
et al., 2017; Demir et al., 2010; Ding & Homer, 2020). Countries such as Japan, Netherlands, and
Estonia stand out for their mathematics performance in PISA 2018 (OECD, 2018). Korea is one of
those countries with high PISA mathematics scores (OECD, 2018), whereas Turkey has a low
mathematics performance. The following section discusses the research on students' mathematical
achievement in Korea and Turkey employing PISA results.

Mathematical Achievement of Students in Korea and Turkey according to PISA

Korea is one of the countries with the highest mathematics scores in PISA 2018. Thus, many studies
have focused on and investigated Korea's education components and mathematics success.
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According to Velasquez (2014), education in South Korea has four milestones: the importance of
teachers, teacher education, considering education as a key for development, and information and
communication technology in education. According to another study, while mathematics
instruction and self-efficacy of teachers were not related to Korean students' mathematics success,
there is a positive relationship between students” home basic features, such as the education of
parents, the number of resources at home, and students” mathematics achievement (Son et al., 2016).
Another study showed that parental participation expectations were not significantly related to
higher achievement of students in mathematics in Korea (Zhao & Akiba, 2009). In addition, Geesa
et al. (2019) claim that home sources and attitudes toward mathematics elements are significant
predictors of mathematics achievement of fourth-grade students in Korea. The study also stated that
Korea had greater mathematics achievement and more household resources than Turkey. Among
the influencing components, some factors are more influential for particular countries and not for
other countries. Competitive learning preference is such a variable. For instance, Shin et al. (2009)
investigated the effect of competitive learning preferences on mathematics achievement of Korean,
Japanese, and American students. They found that competitive-learning preference significantly and
positively contributed to students' mathematics achievement in Korea and Japan but not in the U.S.

On the other hand, Turkey is one of the countries with mathematics records below the OECD
average; thus, there is a significant difference between the mathematics achievement of Korea and
Turkey in PISA 2018 (OECD, 2019). According to Ozkan's (2022) research that aimed to explain
mathematics achievement in PISA 2018, it was found that the time spent on information and
communication technologies use was a significant predictor for mathematics achievement. As in
Korea, home sources and attitudes towards mathematics are also significant predictors of
mathematics achievement of fourth-grade students in Turkey (Geesa et al., 2019). Geesa et al. (2019)
also showed that although students in Turkey displayed higher attitudes toward mathematics than
students from Korea, their mathematics achievement scores were lower than those of students in
Korea. Similarly, Uysal (2015) investigated the individual achievement in mathematics literacy of
students in Turkey on PISA 2012 by analyzing independent variables such as self-concept, anxiety,
and mathematics interest. The results revealed a positive relationship between students'
mathematics achievement and interest. Mathematics self-concept has a positive impact, whereas
mathematics anxiety has a negative impact on mathematics achievement. Turkish students' low-
level mathematical performance also exists in another international large-scale assessment. Biitiiner
and Giiler (2017) investigated the Turkish 8th graders' TIMSS 2015 mathematics achievement by
comparing the previous tests. The study's results revealed that although Turkey slightly increased
mathematics scores in TIMSS, they remained below the international average in each exam. In this
study, some of the possible reasons why Turkish students were unsuccessful in mathematics lessons
were listed as the traditional teaching approach adopted by most of the teachers and viewing
mathematics as a field of occupation that is disconnected from each other, far from daily needs,
consisting of unchanging, precise, abstract rules and equations (Baki, 2013).

The Main Categories for Factors Influencing Math Achievement

As discussed, many explanations exist for the factors that impact mathematics achievement. While
the study of Saritas and Akdemir (2009) highlights instructional methods as an influential factor for
mathematics achievement, Karim et al. (2019) emphasize student attitude as the most influential
element for mathematics achievement. While a study found a significant relationship between the
patience level towards problem-solving and mathematics achievement (Mohd et al., 2011), another
study discussed mathematics interest as a predictor for mathematics achievement (Heinze et al.,
2005). Arikan (2017) observed a positive relationship between mathematics achievement and time
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spent on homework and a negative relationship between mathematics achievement and homework
frequency. Ozkan (2022) claims that ICT use in mathematics classes can increase students'
achievement in mathematics. As the factors addressed in the studies are examined, it is seen that
they can be categorized as student-related factors, teacher-related factors, and environmental
factors. In agreement with the literature, the present study focused on one variable from student-
based category (e.g., competitiveness), one from teacher based category (e.g., perceived feedback),
and one from environmental factors category (e.g., time spent using digital devices during
mathematics lessons in a school week). The following sections include studies investigating the
relationships between these variables and students” achievement.

Time Spent Using Digital Devices during Mathematics Lessons in a School Week

Recently, technology and digital device use in education has become quite common. In mathematics
classes, technology is used to view and draw graphs, understand third-dimensional shapes and
other geometry topics, and so on. Many teachers are more comfortable and open to employing
educational technology in their classes than ten years ago (Cheung & Slavin, 2013). Delice and
Karaaslan (2015) investigated the effects of assignments about linear equations on students'
performance. The results revealed that using GeoGebra positively affected students' completion of
their assignments. Delen and Bulut (2011) examined students' achievement in mathematics and
science by considering their use and accessibility of computers and technology. This study revealed
that students' information and communication technology use at home and school was a powerful
predictor of their science and mathematics performance. It was also indicated that information and
communication technology use affected science and mathematics performance of students in PISA
positively. According to Eyyam and Yaratan (2014), using educational technology positively
impacted students' performance, which could be seen in students' progress.

Perceived Feedback

Feedback has long been considered by educators as a significant variable in the learning process
(Vollmeyer & Rheinberg, 2005). Hattie and Timperley (2007) found feedback as one of the most
crucial factors impacting achievement and the learning process. Teachers and students have
recurring interactions with each other in the classroom setting, and those interactions have been
perceived as essential participation in learning for a long time (National Research Council, 2005).
Teachers' academic feedback is a kind of educational interaction that is particularly predictive of the
student learning process (Hattie, 2008). McLean and Connor (2018) investigated the relationship
between students' mathematics achievement and teachers' feedback and found a significant
relationship between teacher feedback and students' mathematics achievement. Students who
started the year with lower math abilities showed greater increases when they had more positive
academic feedback from their teacher (McLean & Connor, 2018).

The effects of perceived feedback can be seen in many fields. For example, according to the study of
Koka and Hein (2005), perceived positive feedback was the most powerful predictor of students'
main motivation in physical education, while Fyfe et al. (2012) supported providing feedback may
not always be optimal. Fyfe et al. (2012) indicated that feedback helps students with low prior
knowledge to learn, whereas independent exploring without feedback was more beneficial for
students with strong prior knowledge. As seen in the conducted studies, although the effects vary,
feedback significantly affects the teaching and learning process.
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Competitiveness

The PISA itself promotes international competition in education (Sjeberg, 2015). The underlying idea
is that competition leads to quality in education (Sjeberg, 2015). The competitive goal structure is
one of the structures that has been found to affect student achievement (Lewis & Cooney, 1987). On
the other hand, according to Roseth et al. (2008), this structure prevents the success of others -such
as not sharing information or sources. This lack of structure causes dissociation and prevents people
from reaching their goals (Roseth et al., 2008). Social Interdependence Theory also claims that the
competitive structure exists when students think they can succeed only if others fail (Roseth et al.,
2008). Many studies support cooperation over competitiveness in achievement (Gambari et al., 2018;
Lewis & Cooney, 1987; Qin et al., 1995; Roseth et al., 2008). On the other hand, according to Plass et
al. (2013), students showed higher analytic skills when competitive efforts were the case. Similarly,
the results of PISA 2018 indicated that the students who think they are competitive had greater
scores in reading (OECD, 2019).

Although research studies presented inconsistent results regarding the impact of competitiveness
on academic achievement, education in Korea itself is considered competitive, and it is one of the
East Asian countries where competition has a significant role in education (Baumann & Winzar,
2014; OECD, 2019). Therefore, competitiveness may be an interesting variable for the comparison.

Method

The current study aims to investigate the difference between Turkish and Korean students’ time
spent using digital devices during mathematics lessons in a school week, perceived feedback, and
competitiveness. In this study, the secondary data on the official website of the OECD were used to
classify, analyze, explain, and interpret. As the data was collected from already existing groups at a
single time to compare -not manipulated- independent variables, the design of the study was causal-
comparative research (Fraenkel et al., 2018).

Sampling and Participation

PISA 2018 data was used in this study. PISA's sample selection procedures are carried out by experts
included in the consortium. Students must be in grade 7 or above to participate in PISA. According
to PISA, 15-year-old student participants are defined as students between 15 years three months and
16 years two months. The two-stage stratified sample design was used for the selection of the
sample. In the first stage, at least 150 schools were selected. In the second stage, approximately 35
students from the schools selected in the first stage were chosen with equal probability. The data of
all students from Turkey and Korea who were decided as participants in PISA 2018 at the end of
these methods were used for this study. Table 1 shows the descriptive statistics about the
background of the study participants.
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Table 1

Descriptive Statistics for The Background of The Participants in Turkey and Korea in PISA 2018
Groups Gender Percentage of School Type Students Enroll Percentage of

In (%) Immigrant
Students (%)
Female Male GoPS GdPS GiPS

Turkey 3396 3494 87.9 1.1 11.0 0.9
Korea 3191 3359 60.6 35.5 3.9 0.2

Note. GoPS stands for Government or Public School. GAPS stands for Government-dependent Private School.
GiPS stands for Government-independent Private School.

There were 6890 students from Turkey such that 3396 of them were female, and 3494 of them were
male; 87.9% of these students rolled in government or public schools, 1.1% of them rolled in
government-dependent private schools, and 11% of them rolled in government-independent schools
in Turkey. On the other hand, 6550 students from Korea participated in the PISA 2018, 3359 of them
were male, and 3191 of them were female. 60.6% of these students rolled in government or public
schools, 35.5% in government-dependent private schools, and 3.9% in government-independent
schools in Korea. While 0.9 percent of the participants from Turkey were immigrant students, the
percentage of immigrant students in Korea was 0.2.

Instruments

In this study, the PISA 2018 dataset was used. A questionnaire was used to collect data about time
spent using digital devices during mathematics lessons in a school week, perceived feedback, and
the competitiveness of students.

Time Spent Using Digital Devices during Mathematics Lessons in a School Week

Time spent using digital devices during mathematics lessons in a school week was collected using a
5-point Likert scale. Students agreed with the statement “Time spent using digital devices during
mathematics lessons in a school week” as “No time”, “1-30 minutes”, “31-60 minutes”, “More than
60 minutes a week” and “I do not study this subject”. The attribution of the points is as follows: 1=
No time, 2 = 1-30 minutes, 3 = 31-60 minutes a week and 4 = More than 60 minutes a week and 5=1
do not study this subject.

Perceived Feedback

For perceived feedback, a 4-point Likert scale questionnaire was used. According to the PISA 2018
Technical Report, perceived teacher feedback was evaluated through the students' answers to the
statement “The teacher gives me feedback on my strengths in this subject” as “Never or almost

never”, “Some lessons”, “Many lessons”, and “Every lesson or almost every lesson” such that the
points 1, 2, 3 and 4 were attributed respectively.

Competitiveness

For the competitiveness variable, a 4-point Likert scale was used. In this category, students answered

s 7 a s

three statements. Students answered as “strongly disagree”, “disagree”, “agree”, “strongly agree”
to the statements “I enjoy working in situations involving competition with others”; “It is important
for me to perform better than other people on a task”; and “I try harder when I'm in competition

with other people”. Then, an index was created from the students” answers.
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Data Collection and Procedure

As mentioned before, this study used the PISA 2018 dataset. Since the reports of the PISA 2018
already stated the significant difference between the mathematics achievement of students in Turkey
and Korea (OECD, 2019), the current study focused on comparing Turkey and Korea according to
the variables that might affect the results. Literature was reviewed, and the current situation of the
century was considered while deciding which variables would be used to compare. The data was
collected once with a computer-based platform. The data used for the study's research question were
time spent on digital devices during mathematics lessons in a school week, perceived feedback, and
competitiveness. In addition, data about some background information (gender, percentage of
school type, and percentage of immigrant students) of the participants were also used.

Data Analysis

Large-scale assessments, including PISA, require considering sampling weights and sampling
design while analyzing data, and IEA's IDB Analyzer is an appropriate tool for this type of analysis
(Arikan, 2014). Therefore, IEA's IDB Analyzer was used for the data analysis of this research. IDB
Analyzer does not report a p-value but gives a t-value. Therefore, t-values and 95% CI's with no zero
value were used to indicate whether the groups have statistically significant differences. Cohen's d
(Cohen, 1988) was used as an effect size measure. For the research questions, the independent
variable had two groups: Korea and Turkey. There were three dependent variables: time spent using
digital devices during mathematics lessons in a school week, perceived feedback, and
competitiveness of students.

First, the data were checked for assumptions. Levene's test was used to check whether the variance
of dependent variables for each group was equal. For the ones that violated this assumption of the
t-test, the values in the row called "Equal variances not assumed" of the t-test table in SPSS were
used to interpret. Normality assumption was checked for each group for each dependent variable
by using skewness and Kurtosis values. As the assumption about normality and independence were
not violated in each test, three independent sample t-tests were conducted to compare time spent
using digital devices during mathematics lessons in a school week, perceived feedback, and
competitiveness of students in Turkey and Korea.

Results

This section presents the findings of the current study in three sections. First, the results related to
time spent using digital devices during mathematics lessons in a school week in Korea and Turkey
are given. Then, the comparison of perceived feedback of students in Korea and Turkey is presented.
Finally, the comparison of the competitiveness of students in Korea and Turkey is made.

The Comparison According to Time Spent Using Digital Devices during Mathematics Lessons in
a School Week

As Table 2 shows, it was found that there was a statistically significant difference between time spent
using digital devices during mathematics lessons in a school week of students in Korea and Turkey
(t (12938) = 11.26). It was found that students in Korea (M = 1.53, SD=1.02) spent less time using
digital devices during mathematics lessons in a school week than students in Turkey (M =2.11, SD
=1.23). The effect size is medium for the difference (d = .51, 95% CI [0.54, 0.62]).
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Table 2

t-test for Time Spent Using Digital Devices During Mathematics Lessons in A School Week
Group N Mean S.D t d 95% CI
Korea 6495 1.53 1.02 11.26%** 51 [.54, .62]
Turkey 6445 2.11 1.23

ot < 001

The Comparison According to Perceived Feedback

As Table 3 shows, there was a statistically significant difference between the students in Korea and
Turkey according to the amount of feedback they perceived (t (13361) = 4.82). The results showed
that students in Korea (M =0.18, SD =1.17) perceive more feedback from their teachers than students
in Turkey do (M =0.02, SD = 1.02). The magnitude of the mean difference for perceived feedback is
small (d =.15, 95% CI [0.12, 0.20]).

Table 3

t-test for Perceived Feedback
Group N Mean S.D t d 95% CI
Korea 6597 18 1.17 4.82%** 15 [.12, .20]
Turkey 6766 .02 1.02

4 < 001

The Comparison According to Competitiveness

An independent-sample t-test was conducted to compare students' competitiveness in Korea and
Turkey. As Table 4 indicates, the difference in competitiveness of students in Korea and Turkey was
statistically significant (t (13368) = 15.72). It was found that the competitiveness of the students in
Korea (M=0.00, SD=0.91) is less than that of students in Turkey (M = 0.33, SD = 1.21). The effect size
is small for the difference between students' competitiveness (d = .31, 95% CI [0.30, 0.37]).

Table 4

t-test for Competitiveness
Group N Mean S.D t d 95% CI
Korea 6599 .00 0.91 15.72%%* 31 [.30, .37]
Turkey 6771 .33 1.21

#p <001

Discussion, Conclusion, and Recommendations

In this section, first, the results related to time spent using digital devices during mathematics
lessons in a school week, perceived feedback, competitiveness along with the possible reasons for
the differences and implications for improving students’' mathematics achievement in Turkey are
discussed. Second, limitations and recommendations for further research are presented.

Time Spent Using Digital Devices during Mathematics Lessons in a School Week

The results indicated a statistically significant difference between time spent using digital devices
during mathematics lessons in a school week in Korea and Turkey based on the PISA 2018 dataset.
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It was found that students in Turkey spend significantly more time using digital devices during
mathematics lessons in a school week than students in Korea do. According to Baek (2008), teachers
in Korea use technology to meet policy and necessities instead of technological benefits. The
teachers' view of technology use in this way may account for the reason why the amount of time
digital devices used in Korea was less than that in Turkey. On the other hand, the FATIH project,
initiated by the Ministry of National Education in Turkey in 2010, aimed to provide equal
opportunities in education and training and to improve technology use in schools (Ekici & Yilmaz,
2013). Within the frame of this project, each teacher and student from the fifth grade was given tablet
computers (approximately 12 million students, 680 thousand teachers) (Ekici & Yilmaz, 2013).
Educational content and software suitable for information technologies and e-books were created
and uploaded to tablets, and teachers were given in-service training (Ekici & Yilmaz, 2013). Thus,
the FATIH project might have promoted digital device use in Turkey, which might have increased
technology use in the classroom.

Many researchers have remarked that technology can be effective for students' learning process
during lessons (Delen & Bulut, 2011; Delice & Karaaslan, 2015; Eyyam & Yaratan, 2014), and there
is a positive relationship between ICT use in schools and students’ PISA performances (2018; Ozkan,
2022). For example, Kennewell et al. (2002) think that computers should be used in the classroom
setting to increase the possibilities for learning action. Likewise, Smeets and Mooij (2001) assert that
Information and Communication Technology gives chances to adapt assignments to the necessities
and abilities of each student and gives effective feedback. Research that studies the relationship
between ICT familiarity and learning skills and academic results in Thailand found that ICT use in
education may impact the PISA scores of students in Thailand positively (Srijamdee & Pholphirul,
2020). However, the current study indicated that Turkey spent more time on digital devices during
lessons, although Korea had higher PISA results, which contradicts the idea of the positive effect of
ICT use on academic performance. Shewbridge et al. (2006) also declared that students who used
intermediate computers at school had the highest performance than those who used computers
more frequently in PISA 2003.

There are other studies that conflict with the positive impact of ICT use on mathematics performance
in PISA (Bulut & Cutumisu, 2018; Guzeller & Akin, 2014; Papanastasiou & Ferdig, 2006; Ravitz et
al., 2002), which support the results of the current research. According to the study by Bulut and
Cutumisu (2018), ICT use in math classes at school showed a negative correlation with students'
math achievement in Turkey. Papanastasiou and Ferdig (2006) claim that not all computer activities
contribute equally to enhancing mathematical literacy.

The fact that Turkish students spend more time on digital devices, but having low scores on PISA
can be explained by some factors. First, digital device use is not the only variable that affects
mathematics achievement (Savas et al., 2010). Even though it may have a positive effect according
to some studies (Kennewell et al., 2002; Delen & Bulut, 2011; Delice & Karaaslan, 2015; Eyyam &
Yaratan, 2014; Ozkan, 2022), it may not be enough for achievement. Second, how technology is used
is also important. Simply increasing reliance on technology does not guarantee improved academic
performance; instead, it could divert attention from grasping fundamental mathematical concepts
at a profound level (Bulut & Cutumisu, 2018). Thus, using digital devices in mathematics lessons
may have a negative effect instead of a positive impact. Therefore, how ICT is used in mathematics
lessons at schools in Turkey can be further examined to make necessary changes to improve the
effect of it on students” mathematics achievement and raise awareness of teachers and principals
about appropriate technology use in lessons.
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Perceived Feedback

The results indicated a statistically significant difference between perceived feedback in Korea and
Turkey based on the PISA 2018 dataset. It was seen that students in Korea perceive significantly
more feedback than students in Turkey do. Many studies pointed out the importance of teacher
feedback for academic performance (Hattie, 2008; Koka & Hein, 2005; McLean & Connor, 2018;
Vollmeyer & Rheinberg, 2005; Yildirim & Yildirim, 2019), which supports the result of the current
study. For instance, McLean and Connor (2018) revealed that there was a significant relationship
between students' mathematics achievement and teachers’ feedback. Likewise, Koka and Hein
(2005) observed that perceived positive feedback was the most powerful predictor of students'
primary motivation after perceived teacher feedback related to performance. Feedback is one of the
communication forms between student and teacher and students with positive communication with
their teachers perform better academically than students with conflicting relationships with their
teachers (Battistich et al., 2004; Li, 2016). However, increasing the amount of feedback and expecting
immediate positive results is unrealistic (Hattie, 2008). Although feedback is supported by many
studies, not all feedback is always the correct answer. How, to whom, and when feedback is
provided and how students perceive the feedback are also essential factors that impact the effect of
feedback (Carvalho et al., 2014; Fyfe et al., 2012; Harks et al., 2014; Hattie, 2008; Yasar & Akbas, 2019).
For example, Harks et al. (2014) suggest that giving feedback focusing on process is more beneficial
than grade-focused feedback. Fyfe et al. (2012), who study the impact of feedback during
mathematics problem-solving, claim that feedback during exploration is more helpful for children
with less prior knowledge. Yasar and Akbas (2019), who study with 8th-grade students, claim that
feedback must be provided regularly and just before exams. Ferguson (2011) argued that students
in the study felt disappointed when they found the feedback unclear, too short, and not conducive
to their future learning and expected feedback to be productive, recognizing their accomplishments.
Vattey and Smith (2019) also highlight the importance of teacher education on feedback.

One of the reasons for the difference between perceived feedback in Turkey and Korea might be the
school selection in PISA 2018. As there are more students from private schools in Korea than
students from private schools in Turkey in PISA 2018, there might be a difference between students
in Turkey and Korea in terms of classroom environment (e.g. number of students in a class) that may
affect the perceived feedback point. Thus, the difference between teacher attitudes toward feedback
and teaching mathematics in private and public schools in Turkey could be studied more. Evidently,
feedback consists of different components (e.g. when, how, and to whom). Therefore, giving more
feedback may not be the answer to improve students' mathematics performance, and there are other
factors to consider. As a suggestion, teachers in Turkey could be guided via professional
development programs about these components and encouraged to give necessary and appropriate
feedback.

Competitiveness

The results showed a statistically significant difference between students' competitiveness in Korea
and Turkey based on the PISA 2018 dataset. The competitiveness of students in Korea was
significantly less than that of students in Turkey. That is, education in Turkey can be more
competitive than in Korea, which is known as competitive (Baumann & Winzar, 2014; OECD, 2019).
This result contradicts the belief that competitiveness is the key to success. For instance, Plass et al.
(2013) argued that students showed higher analytic skills when competitive efforts were the case.
Likewise, Cheng-Huan and Chiung-Hui (2016) also suggest that students who were part of the
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competition group did much better in getting involved, learning, and being creative than those who
were not in any competition.

However, there are also many studies that support cooperation over competitiveness in education
(Gambuari et al., 2018; Lewis & Cooney, 1987; Qin et al., 1995; Roseth et al., 2008). Gutiérrez-Braojos
et al. (2019) claim that cooperative learning structures that exclude competition might align better
with the intended objective of a lesson. A study by Hossain and Tarmizi (2013) also showed that
cooperation positively affects mathematics achievement and student attitude. There is a conflict in
the literature about cooperative and competitive education. Gutiérrez-Braojos et al. (2019) claim that
the difference between the findings about competitive and cooperative learning might be based on
the sample used. Likewise, Shin et al. (2009) declare that the effect of competitiveness on students'
achievement has been culture-dependent. The negative effect of competitiveness discussed in the
studies above and studies stating that the impact of competitiveness may vary according to the
sample are in line with the findings of the current study. Therefore, the effect of competitive
education on students in Turkey with different characteristics, such as students from different
regions and backgrounds, can be studied.

Limitations and Recommendations for Further Research

In this section, we discussed the limitations of the research and made recommendations for further
research.

The cases studied in the research are not the only factors that can explain the difference between the
PISA performance of students in Korea and Turkey. For example, the percentage of immigrants
might be another significant factor affecting PISA results. According to PISA data, the percentage of
immigrant students in Turkey who participated in PISA was 0.9, while 0.2 percent of the participants
were immigrants in Korea. It could be enlightening for future studies to focus on whether this
difference in immigrant percentage between Korea and Turkey can be a factor that explains the
difference between the PISA mathematics performance of students in Turkey and Korea.

Similar to the immigrant factor, there is a difference between school selection in Korea (60.6 percent
public school) and Turkey (87.9 percent public school) in PISA 2018. The difference between the
schools selected could be one of the reasons that can explain the difference in the factors (time using
digital devices during mathematics lessons in a school week, perceived feedback, and
competitiveness) and mathematics performance in PISA between the two countries. The difference
in school selection between Korea and Turkey and its possible effects on the factors mentioned and
the mathematics performances of each country in PISA can be studied in further research.
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MAKALE BILGISI

Bu ¢alismanin amaci, Kore ve Tiirkiye'deki 6grencilerin matematik basarisini etkileyen
potansiyel faktorler (bir okul haftasinda matematik dersleri sirasinda dijital cihazlarin
kullanim stiresi, algilanan geri bildirim ve Ogrencilerin rekabetciligi) arasindaki fark:
incelemektir. Calismanin érneklemini Kore ve Tiirkiye'de 7. sinifta (ya da daha iist sinifta)
okuyan 15 yasindaki 13440 ogrenci olusturmaktadir. Calisma PISA 2018 verilerinin
kullanildig1 nedensel karsilastirmali bir arastirmadir. Kore ve Tiirkiye'deki ogrenciler
bagimsiz Orneklem t-testleri kullanilarak ilgili degiskenlere gore karsilastirilmigtir.
Calismanin sonuglarinda her kategoride Tiirkiye ve Kore arasinda anlamli bir fark
bulunmustur. Tiirkiye'deki 6grencilerin Kore'deki 6grencilere gore bir okul haftasinda
matematik derslerinde dijital cihazlarla gecirdikleri siirenin daha fazla oldugu ve daha
rekabetci olduklar tespit edilmistir. Bununla birlikte, sonuglar Kore'deki 6grencilerin
Tiirkiye'deki 6grencilere gore daha fazla geri bildirim algiladigini gostermistir. Mevcut
calismada ayni zamanda elde edilen bulgulara ve literatiire dayali olarak ¢ikarim ve
Oneriler ele alinmgtir.
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Giris

Standartlastirilmis biiyiik olgekli degerlendirmelerdeki matematik basarisi, bir iilkenin 6grencilere
yaratici, ilgili ve yansitici vatandaslar olmalar1 icin sagladigi egitimin kalitesini izlemek ve
degerlendirmek icin kullanilir (OECD, 2022). Uluslararasi Ogrenci Degerlendirme Programi (PISA),
15 yasindaki 6grencilerin hayata yonelik bilgi ve becerilerini degerlendiren taninmis, uluslararasi
genis Olgekli bir degerlendirmedir (OECD, 2022). PISA sonuglari, {iilkelerin OECD iilkeleri
arasindaki siralamalarini Snemsemelerini ve bir sonraki degrelendirmede daha iyi sonug almak igin
harekete ge¢melerini saglayarak egitim politikalarin etkilemektedir (Atmacasoy, 2017; NCEE, 2021;
Sjeberg, 2015). Dolayisiyla, PISA, ayn1 zamanda kiiresel egitimi ve rekabeti tesvik eden bir
programdir. Matematik, PISA degerlendirme cercevesinin icerdigi baslica disiplinlerden biridir.
PISA'daki matematik performansi, farkli tilkelerdeki 6grencilerin matematik basar1 diizeylerini
gostermektedir (Ajello ve digerleri, 2018; Ozkan, 2022; Stankov ve Lee, 201 7). Farkl yillardaki PISA
sonuglari, Kore'nin PISA matematik ortalama puanlari agisindan her zaman ilk 10 iilke arasinda yer
aldigini gostermistir (OECD, 2001; OECD, 2004; OECD, 2007; OECD, 2010; OECD, 2014; OECD, 2016;
OECD, 2019). PISA 2018 sonuglarma gore Kore yine en yiiksek matematik ortalama puanlarindan
birine sahiptir. Ote yandan Tiirkiye, OECD matematik ortalamasina kiyasla diisiik bir ortalama
puana sahiptir (OECD, 2019). PISA 2018'de Tiirkiye ve Kore'deki Ogrencilerin matematik
performansi arasinda anlamli bir fark vardir (OECD, 2019). Her iki iilkedeki 6grencilerin, matematik
basarisini etkiledigi arastirmalarla tespit edilen faktorler tizerinden karsilastirilmasi, Tiirkiye'deki
ogrencilerin matematik bagarisin1 artirmak icin bir i¢gorii saglayabilir.

.....

faktor matematik basarisini etkilemektedir (Karim ve digerleri, 2019; Koka ve Hein, 2005; Saritas ve
Akdemir, 2009). Bilgi ve iletisim teknolojilerinin kullanimi da matematik bagarisin1 etkileyen
faktorlerdendir (Eickelmann ve digerleri, 2017). Teknoloji hayatimizin biiyiik bir parcasidir ve
teknolojik gelismeler arttik¢a egitimde ve diger alanlarda da teknoloji kullanim1 yayginlasmaktadir.
Aragtirmalar teknoloji kullaniminin 6grenci basarisi tizerindeki olumlu etkisini desteklemektedir
(Delen ve Bulut, 2011; Delice ve Karaaslan, 2015; Eyyam ve Yaratan, 2014). Dolayisiyla, bir okul
haftasinda matematik derslerinde dijital cihazlarmn kullanimina ayrilan siiredeki farklilik, Tiirkiye
ve Kore'deki Ogrencilerin matematik basarilarindaki farkhiliklari agiklayabilir. Geri bildirim,
ogrenmeyi ve basariy1 etkileyen hayati faktorlerden biridir (Hattie ve Timperley, 2007). McLean ve
Connor'a (2018) gore, 6gretmenlerin geri bildirimleri ile 6grencilerin matematik basarilari arasinda
anlamli bir iliski vardir. Bununla birlikte, geri bildirimin olumlu bir etkiye sahip olmadig1 calismalar
da vardir. Fyfe ve digerlerine (2012) gore, geri bildirim diisiik 6n bilgiye sahip c¢ocuklar igin
faydaliyken, giiglii 6n bilgiye sahip ¢ocuklar i¢in geri bildirimin yapilmadig1 problem ¢ézme siireci
daha faydalidir. Bununla birlikte, bir¢ok calisma Ogrencilerin geri bildirime deger verdigini ve
bunun 6grencilerin 6grenmesini énemli Olgiide etkiledigini iddia etmektedir (Aktas ve digerleri,
2019; Hattie ve Timperley, 2007; Zhang ve digerleri, 2016). C)grenci rekabetciligi, akademik
performansi etkileyen bir diger kritik yapidir. Baz1 calismalar rekabetciligin olumlu etkilerini ifade
etse de (Plass ve digerleri, 2013), bircok ¢alisma rekabetci yapinin 6grenciler arasinda kopukluga
neden oldugunu ve onlar1 hedeflerine ulasmaktan alikoydugunu iddia etmekte; rekabetcilik yerine
isbirligini desteklemektedir (Gambari ve digerleri, 2018; Roseth ve digerleri, 2008). Kore, rekabetci
egitimle iliskilendirilen Dogu Asya tilkelerinden biridir (Baumann ve Winzar, 2014; OECD, 2019).
Ancak, Dogu Asya iilkelerinin yiiksek rekabet giiciine sahip olmasina ve rekabetciligin basari igin
olumsuz bir faktor olarak goriilmesine ragmen, PISA 2018'de matematik sonuglarinda ilk bes tilke
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Dogu Asya iilkeleridir (Baumann ve Winzar, 2014; OECD, 2019). Kore egitimde rekabetciligi ile
taninan bir iilke oldugu igin, Kore ve Tiirkiye'deki rekabetciligin karsilastirilmasi literatiire katk:

saglayabilir.

Yukarida ele alman konular 1s1§inda, bu ¢alismada, Tiirkiye ve Kore'deki 6grencilerin bir okul
haftas1 boyunca matematik derslerinde dijital cihazlarla gecirdikleri zaman, algiladiklar1 geri
bildirim ve rekabetgilikleri PISA 2018 verileri kullanilarak karsilastirilmistir. Bu ¢alismada asagidaki
aragtirma sorularina cevap aranmustir;

o Tiirkiye ve Kore'deki 6grencilerin bir okul haftasinda matematik derslerinde dijital cihazlar:
kullanarak gecirdikleri siire arasinda istatistiksel olarak anlamli bir fark var midir?

e Tirkiye ve Kore'deki 6grencilerin algiladiklar1 geri bildirim arasinda istatistiksel olarak
anlamli bir fark var midir?

e Tiirkiye ve Kore'deki 6grencilerin rekabetcilikleri arasinda istatistiksel olarak anlamli bir
fark var midir?

Calismanin Dayanag:

Bu boliimde ilk olarak PISA hakkinda bilgi verilmektedir. Daha sonra Kore ve Tiirkiye'deki
ogrencilerin matematik bagarilar1 ele alinmaktadir. Son olarak, Tiirkiye ve Kore'nin PISA 2018'deki
matematik performanslarindaki farkliliklara -olasi- agiklamalar getirmek icin bir okul haftasinda
matematik derslerinde dijital cihazlarla gegirilen zaman, algilanan geri bildirim ve rekabetgilik
faktorleri Tiirkiye ve Kore icin karsilagtirilmistir.

PISA

PISA, 15 yasindaki 6grencilerin matematik, okuma ve fen bilgilerini ve bu bilgileri yeni gercek
yasam problemlerine ¢6ziim bulmak i¢in uyarlay1p uyarlayamadiklarimi degerlendiren uluslararas:
bir Ekonomik I@birligi ve Kalkinma Orgﬁtﬁ (OECD) degerlendirmesidir (OECD, 2022). Dolayisiyla
PISA, 6grencilerin sadece bilgilerini degil, ayn1 zamanda edindikleri bilgileri farkli durumlarda
kullanma becerilerini de test etmektedir (Ammermueller, 2004). PISA, matematik, okuma ve fen
bilimlerine ek olarak o6grencilerin motivasyonu, rekabetciligi, teknoloji kullanimi, okul ortamu,
O0gretmen tutumlari ve daha fazlasi hakkinda veri toplamaktadir (OECD, 2020; Volante, 2017). PISA
sonuglari tilkeler i¢in biiyiik onem tasimaktadir. PISA'daki tatmin edici olmayan sonuglar, egitimin
kalitesi ve tiilkenin gelecegi igin kotii bir isaret olarak kabul edilir. Bu nedenle iilkeler PISA
sonuglarina gore iyilestirmeler yapmaya galigmaktadir. Ornegin Almanya, PISA 2000 sonuglarinda
OECD ortalamasma kiyasla diisiik ortalama puanlar gostermesinin ardindan, dezavantajli
Ogrencileri izleme ve tam giin okullasma ile destekleme gibi bazi reformlar benimsemistir
(Atmacasoy, 2017; NCEE, 2021).

Ulkelerin PISA'daki matematik performans, o iilkedeki dgrencilerin yasam boyu 6grenen ve bilingli
vatandas olmak icin gerekli olan matematik okuryazarligimma ne kadar sahip olduklarin
gostermektedir (OECD, 2022). Bu nedenle, matematik puanlar1 ve bunlari etkileyen potansiyel
faktorler arastirmacilar igin ilgi ¢ekici bir konu haline gelmistir. Alan yazin ¢alismalar: bu konuyu
farkli faktorler tizerinden ele almaktadir (Arikan ve digerleri, 2017; Demir ve digerleri, 2010; Ding
ve Homer, 2020). Japonya, Hollanda ve Estonya gibi iilkeler PISA 2018'deki matematik
performanslariyla 6ne ¢tkmaktadir (OECD, 2018). Kore de PISA matematik puanlar yiiksek olan
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iilkeler arasinda yer alirken (OECD, 2018), Tiirkiye diisiik matematik performansina sahiptir.
Asagidaki boliimde, PISA sonuglar1 kullarularak Kore ve Tiirkiye'deki 6grencilerin matematik
basarisi tizerine yapilan arastirmalar ele alinmaktadir.

PISA'ya Gore Kore ve Tiirkiye'deki Ogrencilerin Matematik Basarist

Kore, PISA 2018'de en yiiksek matematik skorlarina sahip tilkelerden biridir. Bu nedenle, bir¢ok
calismada, Kore'nin egitim bilesenleri ve matematik basarisi arastirilmaktadir. Velasquez'e (2014)
gore, Giiney Kore'de egitimin dort kilometre tas1 vardir: 6gretmenlerin énemi, 6gretmen egitimi,
egitimin kalkinma igin bir anahtar olarak goriilmesi ve egitimde bilgi ve iletisim teknolojisi. Bir
bagka calismaya gore, matematik Ogretimi ve Ogretmenlerin 6z yeterliligi Koreli 6grencilerin
matematik basarisiyla iligkili degilken, ebeveynlerin egitimi, evdeki kaynaklarin sayis1 gibi
ogrencilerin evde sahip oldugu temel unsurlar ile matematik basaris1 arasinda pozitif bir iligki vardir
(Son ve digerleri, 2016). Bir bagka calisma, Kore'de ebeveyn katilim beklentilerinin 6grencilerin
matematik basarisi ile anlamli bir sekilde iligkili olmadigini gostermistir (Zhao ve Akiba, 2009). Buna
ek olarak, Geesa ve digerleri (2019) evdeki kaynaklarin ve matematik unsurlarna yonelik
tutumlarin Kore'deki dordiincii simif 6grencilerinin matematik basarisinin 6nemli yordayicilar
oldugunu belirtmiglerdir. Calismada ayrica Korenin Tiirkiye'ye gore daha yiiksek matematik
basarisina ve daha fazla ev kaynaklarina sahip oldugu belirtilmistir. Basariy1 etkileyen faktorler
arasindan bazilari, belirli iilkeler icin daha etkili olurken diger iilkeler icin olmayabilir. Rekabetci
O0grenme tercihi de boyle bir faktordiir. Omegin, Shin ve digerleri (2009) rekabetci 0grenme
tercihlerinin Koreli, Japon ve Amerikali 6grencilerin matematik basaris1 {izerindeki etkisini
aragtirmiglardir. Rekabetci 6grenme tercihinin Kore ve Japonya'da 6grencilerin matematik
basarisina anlamli ve olumlu katkida bulundugunu, ancak ABD'de bulunmadigini1 bulmuslardir.

Ote yandan Tiirkiye, OECD ortalamasinin altinda matematik basarisina sahip {ilkelerden biridir;
dolayisiyla PISA 2018'de Kore ve Tiirkiye'nin matematik basarilar1 arasinda anlaml bir fark vardir
(OECD, 2019). Ozkan'in (2022) PISA 2018'deki matematik basarisin acitklamaya yonelik
aragtirmasina gore, bilgi ve iletisim teknolojileri kullanimina harcanan zamanin matematik basarisi
icin anlaml1 bir yordayic1 oldugu bulunmustur. Kore'de oldugu gibi Tiirkiye'de de ev kaynaklar1 ve
matematige yonelik tutumlar dordiincii sif Ogrencilerinin matematik basarisinin  6nemli
yordayicilaridir (Geesa ve digerleri, 2019). Geesa ve digerleri (2019) ayrica, Tiirkiye'deki 6grencilerin
Kore'deki Ogrencilere gore matematige yonelik daha yiiksek tutum sergilemelerine ragmen,
matematik basar1 puanlarinin Kore'deki 6grencilerden daha diisiik oldugunu gostermistir. Benzer
sekilde, Uysal (2015) PISA 2012'de Tiirkiye'deki 6grencilerin matematik okuryazarligindaki bireysel
basarilarini benlik kavrami, kaygi ve matematik ilgisi gibi bagimsiz degiskenleri analiz ederek
arastirmistir. Sonuglar, 6grencilerin matematik basarilar ile ilgileri arasinda pozitif bir iligki
oldugunu ortaya koymustur. Matematik basarisi tizerinde matematik benlik kavrammnin olumlu,
matematik kaygisinin ise olumsuz bir etkisi vardir. Tiirk Ogrencilerin matematik performansi
diistikliigii, bir bagska uluslararas: genis oOlgekli degerlendirmede de goriilmektedir. Biitiiner ve
Giiler (2017) Tirkiye'deki 8. sinif 6grencilerinin TIMSS 2015 matematik basarisini 6nceki testlerle
karsilastirarak incelemistir. Calismanin sonuglari, Tiirkiye'nin TIMSS'de matematik puanlarinin bir
miktar artirmasina ragmen, her sinavda uluslararasi ortalamanin altinda kaldigini ortaya
koymustur. Bu c¢alismada, Tiirk 6grencilerin matematik derslerinde basarisiz olmalarinin olasi
nedenlerinden bazilari, 6gretmenlerin ¢ogunun benimsedigi geleneksel O6gretim yaklagimi ve
matematigin birbirinden kopuk, giinliik ihtiyaglardan uzak, degismeyen, kesin, soyut kural ve
denklemlerden olusan bir ugras alani olarak goriilmesi olarak siralanmistir (Baki, 2013).
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Matematik Basarisin1 Etkileyen Faktorler i¢in Ana Kategoriler

Goriildiighi tizere, matematik basarisini etkileyen faktorlere iliskin bir¢ok aciklama mevcuttur.
Saritas ve Akdemir'in (2009) ¢alismas: 6gretim yontemlerini matematik basarisi tizerinde etkili bir
faktor olarak vurgularken, Karim ve digerleri (2019) 6grenci tutumunu matematik bagarisi {izerinde
en etkili unsur olarak vurgulamaktadir. Bir calismada problem ¢6zmeye yonelik sabir diizeyi ile
matematik basarisi arasinda anlaml bir iliski bulunurken (Mohd ve digerleri, 2011), bir bagka
calismada matematik ilgisi matematik basarismin yordayicisi olarak ele alinmistir (Heinze ve
digerleri, 2005). Arikan (2017) matematik basarisi ile ev 6devlerine harcanan zaman arasinda pozitif,
odev siklig1 arasinda ise negatif bir iliski gdzlemlemistir. Ozkan (2022) matematik derslerinde BIT
kullaniminin 6grencilerin matematik basarisini artirabilecegini belirtmektedir. Calismalarda ele
alinan faktorler incelendiginde, bunlarin 6grenci ile ilgili faktorler, 6gretmen ile ilgili faktorler ve
cevresel faktorler olarak smiflandirilabilecegi goriilmektedir. Literatiirle uyumlu olarak, bu
calismada oOgrenci temelli kategoriden bir degiskene (6rn. rekabetgilik), Ogretmen temelli
kategoriden bir degiskene (6rn. algilanan geri bildirim) ve gevresel faktorler kategorisinden bir
degiskene (6rn. bir okul haftasinda matematik derslerinde dijital cihazlarin kullanim stiresi)
odaklanilmistir. Asagidaki boliimlerde bu degiskenler ile 6grenci basarisi arasindaki iligkileri
arastiran galismalara yer verilmektedir.

Bir Okul Haftasinda Matematik Derslerinde Dijital Cihazlar Kullanmilarak Gegirilen Zaman

Son zamanlarda egitimde teknoloji ve dijital cihaz kullanim1 oldukca yayginlasmistir. Matematik
derslerinde teknoloji, grafikleri goriintiilemek ve ¢izmek, ii¢ boyutlu sekilleri ve diger geometri
konularim1 anlamak vb. konularda kullanilmaktadir. Bircok Ogretmen, on yil oOncesine gore
siniflarinda egitim teknolojilerini kullanma konusunda daha rahat ve agiktir (Cheung ve Slavin,
2013). Delice ve Karaaslan (2015) dogrusal denklemlerle ilgili 6devlerin 6grencilerin performansi
tizerindeki etkilerini arastirmistir. Sonuglar, GeoGebra kullaniminin 6grencilerin 6devlerini
tamamlamalarini olumlu yonde etkiledigini ortaya koymustur. Delen ve Bulut (2011) 6grencilerin
bilgisayar ve teknolojiyi kullanma ve erisme durumlarimi dikkate alarak matematik ve fen
basarilarini incelemistir. Bu galisma, Ogrencilerin evde ve okulda bilgi ve iletisim teknolojisi
kullanimmin fen ve matematik performanslarinin giiclii bir yordayicist oldugunu ortaya
koymustur. Ayrica bilgi ve iletisim teknolojisi kullaniminin 6grencilerin PISA'daki fen ve matematik
performanslarini olumlu yonde etkiledigi belirtilmistir. Eyyam ve Yaratan'a (2014) gore, egitim
teknolojisi kullanimi 6grencilerin performansini olumlu yonde etkilemektedir ve bu durum
ogrencilerin ilerleme stireglerinde goriilebilmektedir.

Algilanan Geri Bildirim

Geri bildirim, egitimciler tarafindan uzun zamandir 6grenme siirecinde 6nemli bir degisken olarak
kabul edilmektedir (Vollmeyer ve Rheinberg, 2005). Hattie ve Timperley (2007) geri bildirimi,
basariy1 ve 6grenme siirecini etkileyen en dnemli faktdrlerden biri olarak gdrmektedir. Ogretmenler
ve Ogrenciler smif ortaminda birbirleriyle stirekli etkilesim halindedir ve bu etkilesimler uzun
siiredir 0grenme siirecinin temel unsuru olarak algilanmaktadir (National Research Council, 2005).
Ogretmenlerin akademik geri bildirimleri, 6zellikle 8grencilerin &grenme siirecini yordayan bir tiir
egitim etkilesimidir (Hattie, 2008). McLean ve Connor (2018) &grencilerin matematik basarisi ile
ogretmen geri bildirimi arasindaki iligkiyi arastirmis ve ogretmen geri bildirimi ile dgrencilerin
matematik basaris1 arasinda anlamh bir iliski bulmustur. Yila diisitk matematik becerileriyle
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baslayan Ogrenciler, 6gretmenlerinden daha fazla olumlu akademik geri bildirim aldiklarinda
biiyiik gelisim gostermislerdir (McLean ve Connor, 2018).

Algilanan geri bildirimin etkileri bircok alanda goriilebilir. Ornegin, Koka ve Hein'in (2005)
calismasina gore, algilanan olumlu geri bildirim, ogrencilerin beden egitimindeki ana
motivasyonlarmin en giiclii yordayicisi iken, Fyfe ve digerleri (2012) geri bildirim saglamanin her
zaman uygun olmayabilecegini desteklemistir. Fyfe ve digerleri (2012) geri bildirimin 6n bilgisi
diisiik olan 6grencilerin 6grenmesine yardimei oldugunu, geri bildirim olmadan problem ¢6zmenin
ise On bilgisi giiglii olan 6grenciler i¢in daha faydali oldugunu belirtmistir. Yapilan calismalarda da
goriildiigii tizere, etkileri farklilik gosterse de geri bildirim 6gretme ve 6grenme siirecini énemli
Ol¢tide etkilemektedir.

Rekabetcilik

PISA egitimde uluslararas: rekabeti tesvik etmektedir (Sjeberg, 2015). Bunun altinda yatan fikir,
rekabetin egitimde kaliteyi saglamasidir (Sjeberg, 2015). Rekabetci hedef yapisi, 6grenci bagarisini
etkiledigi tespit edilen yapilardan biridir (Lewis ve Cooney, 1987). Ote yandan Roseth ve digerlerine
(2008) gore bu yapy, bilgi ya da kaynaklarin paylasilmamasi gibi nedenlerle bagkalarinin bagarisin
engellemektedir. Bu yapi eksikligi ayrismaya neden olur ve kisilerin hedeflerine ulagsmasini engeller
(Roseth ve digerleri, 2008). Sosyal Karsilikli Bagimlilik Teorisi de rekabetci yapinin, 6grencilerin
ancak bagkalar1 basarisiz olursa kendilerinin basarili olabileceklerini diisiindiiklerinde ortaya
giktigini belirtmistir (Roseth ve digerleri, 2008). Bir¢ok ¢calisma basarida rekabetgilik yerine isbirligini
desteklemektedir (Gambari ve digerleri, 2018; Lewis ve Cooney, 1987; Qin ve digerleri, 1995; Roseth
ve digerleri, 2008). Ote yandan, Plass ve digerlerine (2013) gore, rekabetci calismalar s6z konusu
oldugunda ogrenciler daha yiiksek analitik beceriler gostermistir. Benzer sekilde, PISA 2018
sonuglari, rekabetci oldugunu diistinen 6grencilerin okuma alaninda daha yiiksek puanlara sahip
oldugunu gostermistir (OECD, 2019).

Her ne kadar arastirmalar rekabetgiligin akademik basari {izerindeki etkisine iliskin tutarsiz
sonuglar sunsa da, rekabetci egitimin 6nemli bir role sahip oldugu Dogu Asya tilkelerinden biri olan
Kore'de egitimin kendisi rekabet¢i olarak kabul edilmektedir (Baumann ve Winzar, 2014; OECD,
2019). Bu nedenle, rekabetgilik karsilastirma igin ilging bir degisken olabilir.

Yontem

Bu ¢alismanin amaci, Tiirk ve Koreli 6grencilerin bir okul haftasinda matematik derslerinde dijital
cihazlar1 kullanarak gecirdikleri zaman, algiladiklar1 geri bildirim ve rekabetcilikleri arasindaki
farki arastirmaktir. Bu ¢alismada, smniflandirma, analiz, agiklama ve yorumlama i¢in OECD'nin
resmi web sitesindeki ikincil veriler kullanilmigtir. Veriler, manipiile edilmemis bagimsiz
degiskenleri karsilastirmak i¢in halihazirda var olan gruplardan tek bir zamanda toplandigindan,
calismanin tasarimi nedensel karsilastirmali arastirmadir (Fraenkel ve digerleri, 2018).

Ornekleme ve Katilim

Bu c¢alismada PISA 2018 verileri kullanilmistir. PISA'min Orneklem seg¢im prosediirleri
konsorsiyumda yer alan uzmanlar tarafindan yiiriitiilmektedir. Ogrencilerin PISA'ya katilabilmeleri
icin 7. smif veya lizeri bir smifta olmalar1 gerekmektedir. PISA'ya gore 15 yasindaki 6grenci
katilimcilar, 15 yil ii¢ ay ile 16 yil iki ay arasindaki 6grenciler olarak tanimlanmaktadir. Orneklem
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secimi icin iki asamali tabakali 6rneklem tasarmmi kullamilmustir. flk asamada en az 150 okul
secilmistir. Tkinci asamada, ilk asamada secilen okullardan yaklasik 35er Ogrenci esit olasilikla
secilmistir. Bu yontemlerin sonunda Tiirkiye ve Kore'den PISA 2018'e katilmasina karar verilen tiim
ogrencilerin verileri bu ¢alisma igin kullanilmistir. Tablo 1, ¢alismaya katilanlarin 6zgeg¢mislerine
iliskin betimsel istatistikleri gostermektedir.

Tablo 1
2018'de Tiirkiye ve Kore'deki Katilimcilarin Gegmislerine Iliskin Tammlayic Istatistikler
Gruplar  Cinsiyet Ogrencilerin Kayit Oldugu Gogmen Ogrenci Yiizdesi
Okul Tipi Yiizdesi (%) (%)
Kadin Erkek GoPS GdPS GiPS
Tiurkiye 3396 3494 87.9 1.1 11.0 0.9
Kore 3191 3359 60.6 35.5 3.9 0.2

Not. GoPS: Devlet okulu. GdPS: Devlete bagh 6zel okul. GiPS: Devlete bagli olmayan 6zel okul.

Tiirkiye'den 3396's1 kiz, 3494'i1 erkek olmak tizere 6890 6grenci katilmistir; bu 6grencilerin %87,9'u
devlet okullarinda, %1,1'i devlete bagl 6zel okullarda, %11'i ise devletten bagimsiz 6zel okullarda
dgrenim gormiistiir. Ote yandan, PISA 2018'e Kore'den 3359'u erkek ve 3191'i kiz olmak iizere 6550
ogrenci katilmigtir. Bu 6grencilerin %60,6's1 devlet okullarinda, %35,5'i devlete baglh 6zel okullarda
ve %3,9u Kore'deki devletten bagimsiz 6zel okullarda O6grenim gormiistiir. Tiirkiye'den
katilimcilarin ylizde 0,9'u gogmen Ogrencilerden olusurken, Kore'deki go¢gmen 6grencilerin orani
0,2'dir.

Veri Toplama Araglarn

Bu calismada PISA 2018 veri seti kullanilmigtir. Bir okul haftasinda matematik dersleri sirasinda
dijital cihazlar1 kullanarak harcanan zaman, algilanan geri bildirim ve 6grencilerin rekabetgiligi
hakkinda veri toplamak i¢in anket kullanilmistir.

Bir Okul Haftasinda Matematik Dersleri Sirasinda Dijital Cihazlar Kullanilarak Gegirilen Zaman

Bir okul haftasinda matematik derslerinde dijital cihazlarla gegirilen siire 5'li Likert olgegi
kullarilarak toplanmistir. Ogrenciler "Bir okul haftasinda matematik derslerinde dijital cihazlarla
gecirilen zaman" ifadesine "Higbir zaman", "1-30 dakika", "31-60 dakika", "Haftada 60 dakikadan
fazla" ve "Bu derse calismiyorum" seklinde katilmislardir. Puanlarin iligskilendirilmesi asagidaki
gibidir: 1 = Higbir zaman, 2 = 1-30 dakika, 3 = Haftada 31-60 dakika ve 4 = Haftada 60 dakikadan
tfazla ve 5 = Bu derse ¢alismiyorum.

Algilanan Geri Bildirim

Algilanan geri bildirim igin 4'lii Likert 6lgekli bir anket kullanilmistir. PISA 2018 Teknik Raporu'na
gore algilanan 6gretmen geri bildirimi, dgrencilerin "Ogretmenim bu derste giiclii oldugum yonler
hakkinda bana geri bildirim verir" ifadesine verdikleri "Higbir zaman ya da neredeyse higbir
zaman", "Baz1 dersler", "Bir¢ok ders" ve "Her ders ya da neredeyse her ders" seklindeki cevaplar
tizerinden degerlendirilmis ve sirasiyla 1, 2, 3 ve 4 puanlar atfedilmistir.

Rekabetcilik

Rekabetcilik degiskeni icin 4'lii Likert olgegi kullanilmistir. Bu kategoride 6grenciler {i¢ ifadeyi
yanitlamistir. Ogrenciler "Bagkalariyla rekabet iceren durumlarda calismaktan hoglanirim”, "Bir
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gorevde diger insanlardan daha iyi performans gostermek benim i¢in 6nemlidir" ve "Bagkalariyla
rekabet halindeyken daha fazla c¢aba gosteririm" ifadelerine '"kesinlikle katilmiyorum",
"katilmiyorum”, "katihyorum", "kesinlikle katiliyorum" seklinde cevap vermistir. Daha sonra
ogrencilerin cevaplarindan bir indeks olusturulmustur.

Veri Toplama Siireci

Daha once de belirtildigi gibi, bu g¢alismada PISA 2018 veri seti kullanilmistir. PISA 2018
raporlarinda Tiirkiye ve Kore'deki 6grencilerin matematik basarilar1 arasinda 6nemli bir fark
oldugu belirtildigi i¢in (OECD, 2019), mevcut ¢alisma Tiirkiye ve Kore'nin PISA sonuglarmi
etkileyebilecek degiskenlere gore karsilastirmaya odaklanmistir. Karsilastirma igin hangi
degiskenlerin kullanilacagina karar verilirken alanyazin taranmis ve yiizyilin mevcut durumu goz
oniinde bulundurulmustur. Veriler bilgisayar tabanli bir platform ile bir kez toplanmustir.
Calismanin arastirma sorusu i¢in kullanilan veriler, bir okul haftasinda matematik dersleri sirasinda
dijital cihazlarda gegirilen zaman, algilanan geri bildirim ve rekabetgciliktir. Ayrica, katihmcilarin
bazi arka plan bilgilerine (cinsiyet, okul tiirii ylizdesi ve go¢men 0grenci yiizdesi) iliskin veriler de
kullanilmistir.

Veri Analizi

PISA gibi biiyiik Olgekli degerlendirmelerin verileri analiz edilirken Ornekleme agirliklar1 ve
ornekleme tasarimi dikkate alinmasi gerekir ve IEA'nin IDB Analyzer programi bu tiir analizler igin
uygun bir aragtir (Arikan, 2014). Bu nedenle, bu arastirmanin veri analizi i¢in IEA'nin IDB Analyzer
programi kullanilmistir. IDB Analyzer bir p-degeri raporlamaz ancak bir t-degeri verir. Bu nedenle,
gruplarin istatistiksel olarak anlaml farkliliklara sahip olup olmadigini gostermek igin sifir degeri
olmayan t-degerleri ve %95 giiven araliklar1 (G.A) kullanmilmistir. Etki biiytikliigii olgiitii olarak
Cohen's d (Cohen, 1988) kullanilmistir. Arastirma sorular igin bagimsiz degisken iki gruptan
olugmaktadir: Kore ve Tiirkiye. U¢ bagimli degisken vardir: bir okul haftasinda matematik dersleri
sirasinda dijital cihazlar1 kullanarak harcanan zaman, algilanan geri bildirim ve 6grencilerin
rekabetgiligi.

[k olarak, veriler varsayimlar agisindan kontrol edilmistir. Levene testi, her bir grup igin bagiml
degiskenlerin varyansmin esit olup olmadigini kontrol etmek igin kullanilmistir. T-testinin bu
varsayimini ihlal edenler igin SPSS'teki t-testi tablosunun "Equal variances not assumed" satirindaki
degerler yorum yapmak i¢in kullanilmistir. Normal dagilim varsayimi, her bir bagimli degisken icin
carpiklik ve basiklik degerleri kullanilarak her bir grup icin kontrol edilmistir. Her bir testte
normallik ve bagimsizlik varsayimi ihlal edilmediginden, Tiirkiye ve Kore'deki 6grencilerin bir okul
haftasinda matematik dersleri sirasinda dijital cihazlar1 kullanarak gegirdikleri siire, algilanan geri
bildirim ve rekabetgiliklerini karsilagtirmak i¢in ti¢ adet bagimsiz 6rneklem t-testi yapilmustir.

Bulgular

Bu boliimde mevcut ¢alismanin bulgular ti¢ boliimde sunulmaktadr. Ilk olarak, Kore ve Tiirkiye'de
bir okul haftasinda matematik dersleri sirasinda dijital cihazlar1 kullanarak harcanan zamanla ilgili
sonugclar verilmistir. Daha sonra, Kore ve Tiirkiye'deki 6grencilerin algilanan geri bildirimlerinin
karsilagtirilmas: sunulmustur. Son olarak, Kore ve Tiirkiye'deki 0grencilerin rekabetciliklerinin
karsilastirilmasi yapilmstir.

176



PISA 2018 Verilerine Gore Kore ve Tiirkiye'deki Ogrencilerin Matematik Basarisi
Arasindaki Farki A¢iklayan Olas1 Faktorler

Bir Okul Haftasinda Matematik Derslerinde Dijital Cihazlarla Gegirilen Zamana Gore
Karsilastirma

Tablo 2'de goriildiigii gibi, Kore ve Tiirkiye'deki ogrencilerin bir okul haftasinda matematik
derslerinde dijital cihazlar1 kullanarak gecirdikleri siire arasinda istatistiksel olarak anlaml bir fark
oldugu bulunmustur (t (12938) = 11.26). Kore'deki 6grencilerin (Ort = 1.53, Std = 1.02) Tiirkiye'deki
ogrencilere (Ort = 2.11, Std = 1.23) gore bir okul haftasinda matematik derslerinde dijital cihazlar
kullanarak daha az zaman gecirdikleri bulunmustur. Bu fark icin etki biiytikliigii orta diizeydedir
(d =.51, %95 G.A [0.54, 0.62]).

Tablo 2

Bir Okul Haftasinda Matematik Derslerinde Dijital Cihazlarla Gegirilen Zaman igin t-test
Grup N Ortalama(Ort) Std. t d 95% G.A.
Kore 6495 1.53 1.02 11.26*** 51 [.54, .62]
Tiirkiye 6445 2.11 1.23

werp < 001

Algilanan Geri Bildirime Gore Karsilastirma

Tablo 3'te gorildigii gibi, Kore ve Tiirkiye'deki 6grenciler arasinda algiladiklar: geri bildirim
miktaria gore istatistiksel olarak anlamh bir fark vardir (t (13361) = 4.82). Sonuglar, Kore'deki
ogrencilerin (Ort = 0.18, Std = 1.17) Tirkiye'deki 6grencilere (Ort = 0.02, Std = 1.02) kiyasla
O0gretmenlerinden daha fazla geri bildirim algiladiklarim1 gostermektedir. Algilanan geri bildirim
i¢in ortalama farkin biiytikliigii kiigiiktiir (d = .15, %95 G.A [0.12, 0.20]).

Tablo 3

Algilanan Geri Bildirim icin t-test
Grup N Ortalama(Ort) Std. t d 95% G.A.
Kore 6597 18 1.17 4.82°%%* 15 [.12,.20]
Tiirkiye 6766 .02 1.02

b < 001

Rekabetcilige Gore Karsilastirma

Kore ve Tiirkiye'deki ogrencilerin rekabetciliklerini karsilagtirmak igin bagimsiz orneklem t-testi
yapilmistir. Tablo 4'te goriildiigii gibi, Kore ve Tiirkiye'deki 0grencilerin rekabetcilikleri arasindaki
fark istatistiksel olarak anlamlidir (t (13368) = 15.72). Kore'deki 6grencilerin rekabet¢iliginin (Ort =
0.00, Std = 0.91) Tiirkiye'deki 6grencilerin rekabetciliginden (Ort = 0.33, Std = 1.21) daha diisiik
oldugu bulunmustur. Ogrencilerin rekabetgilikleri arasindaki fark igin etki biiyiikliigii kiiciiktiir (d
=.31, %95 G.A [0.30, 0.37]).

Table 4

t-test for Competitiveness
Grup N Ortalama(Ort) Std. t d 95% G.A.
Kore 6599 .00 0.91 15.72%%* 31 [.30, .37]
Tiirkiye 6771 .33 1.21

4 < 001
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Tartisma ve Sonug

Bu boliimde, ilk olarak, sirasiyla bir okul haftasinda matematik derslerinde dijital cihazlar
kullanarak gegirilen zaman, algilanan geri bildirim ve rekabetcilik ile ilgili sonuglar, bu farkliliklarin
olasi nedenleri ve bu sonuglardan Tiirkiye'deki 6grencilerin matematik basarisini artirmak igin neler
ogrenilebilecegi tartisilmaktadir. Tkinci olarak, sinurliliklar ve daha ileri aragtirmalar icin &neriler
sunulmustur.

Bir Okul Haftasinda Matematik Dersleri Sirasinda Dijital Cihazlar Kullanilarak Gegirilen
Zaman

Sonuglar, PISA 2018 veri setine dayali olarak Kore ve Tiirkiye'deki bir okul haftasinda matematik
dersleri sirasinda dijital cihazlar kullanilarak gegirilen siire arasinda istatistiksel olarak anlamli bir
fark oldugunu gostermistir. Tiirkiye'deki 6grencilerin Kore'deki 6grencilere gore anlaml 6l¢tide bir
okul haftasinda matematik derslerinde dijjital cihazlar1 kullanarak daha fazla zaman harcadiklar
bulunmustur. Baek ve digerlerine (2008) gore, Kore'deki 6gretmenler teknolojiyi teknolojik faydalar
yerine, politika ve gereklilikleri yerine getirmek icin kullanmaktadir. Ogretmenlerin teknoloji
kullanimina bu sekilde bakmalari, Kore'de dijital cihazlarin kullanim stiresinin Tiirkiye'ye gore daha
az olmasinin nedeni olabilir. Ote yandan, Tiirkiye'de Milli Egitim Bakanlig1 tarafindan 2010 yilinda
baglatilan FATIH projesi, egitim ve gretimde firsat esitligi saglamay1 ve okullarda teknoloji
kullanimini gelistirmeyi amaglamistir (Ekici ve Yilmaz, 2013). Bu proje kapsaminda besinci siniftan
itibaren her 6gretmen ve 6grenciye tablet bilgisayar verilmistir (yaklasik 12 milyon 6grenci, 680 bin
ogretmen) (Ekici ve Yilmaz, 2013). Bilisim teknolojilerine uygun egitsel icerik ve yazilimlar, e-
kitaplar olusturularak tabletlere yiiklenmis ve 6gretmenlere hizmet igi egitim verilmistir (Ekici ve
Yilmaz, 2013). Dolayisiyla, FATIH projesi Tiirkiye'de dijital cihaz kullanimini tegvik etmis ve bu da
sinifta teknoloji kullanimini arttirmis olabilir.

Bircok arastirmaci, teknolojinin derslerde 6grencilerin 6grenme siirecinde etkili olabilecegini (Delen
ve Bulut, 2011; Delice ve Karaaslan, 2015; Eyyam ve Yaratan, 2014) ve okullarda BIT kullanimu ile
ogrencilerin PISA performanslar1 arasinda pozitif bir iliski oldugunu belirtmistir (2018; Ozkan,
2022). Ornegin Kennewell ve digerleri (2002), 6grenme olanaklarini artirmak igin bilgisayarlarin
sinif ortaminda kullanilmas: gerektigini diisiinmektedir. Benzer sekilde, Smeets ve Mooij (2001)
Bilgi ve Iletisim Teknolojilerinin &devleri her &grencinin ihtiyaglarma ve yeteneklerine gore
uyarlama sans1 verdigini ve etkili geri bildirim sagladigini ileri siirmektedir. Tayland'da BIT
asinalig1 ve 6grenme becerileri ile akademik sonuglar arasindaki iliskiyi inceleyen bir arastirma,
egitimde BIT kullammimn Tayland'daki &grencilerin PISA puanlarini  olumlu ydnde
etkileyebilecegini ortaya koymustur (Srijamdee ve Pholphirul, 2020). Ancak mevcut ¢alisma,
Kore'nin daha yiiksek PISA sonuglarina sahip olmasina ragmen, Tiirkiye'deki 6grencilerin dersler
esnasinda dijital cihazlarla daha fazla zaman gecirdigini gostermistir ki bu da BIT kullaniminin
akademik performans {izerindeki olumlu etkisi fikriyle celismektedir. Shewbridge ve digerleri
(2006) de PISA 2003'te okulda bilgisayar1 orta diizeyde kullanan 6grencilerin, daha sik kullananlara
kiyasla daha yiiksek performansa sahip oldugunu belirtmistir.

BIT kullaniminin PISA'daki matematik performansi iizerindeki olumlu etkisiyle celisen ve mevcut
arastirmanin sonuglarini destekleyen baska ¢alismalar da vardir (Bulut ve Cutumisu, 2018; Giizeller
ve Akin, 2014; Papanastasiou ve Ferdig, 2006; Ravitz ve digerleri, 2002). Bulut ve Cutumisu'nun
(2018) calismasina gore, Tiirkiye'de okuldaki matematik derslerinde BIT kullanimi 6grencilerin
matematik basarisi ile negatif bir korelasyon gostermektedir. Papanastasiou ve Ferdig (2006), tiim
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bilgisayar etkinliklerinin matematik okuryazarligini gelistirmeye esit derecede katkida
bulunmadigini iddia etmektedir.

Tiirk 6grencilerin dijital cihazlarda daha fazla zaman gegirmelerine ragmen PISA'da diisiik puanlar
almalar1 bazi faktorlerle agiklanabilir. Ik olarak, dijital cihaz kullanimi matematik basarisini
etkileyen tek degisken degildir (Savas ve digerleri, 2010). Dijital cihaz kullaniminin matematik
basarisina olumlu bir etkisi olsa da basarinin saglanmasi igin yeterli olmayabilir (Kennewell ve
digerleri, 2002; Delen ve Bulut, 2011; Delice ve Karaaslan, 2015; Eyyam ve Yaratan, 2014; Ozkan,
2022). Ikinci olarak, teknolojinin nasil kullamildig1 da nemlidir. Sadece teknolojiye olan itimadin
artirmak, akademik performansin artmasmi garanti etmez; bunun yerine, dikkati temel
matematiksel kavramlar1 derinlemesine kavramaktan uzaklagtirabilir (Bulut ve Cutumisu, 2018).
Dolayisiyla, matematik derslerinde dijital cihazlarin kullanilmasi olumlu degil olumsuz bir etki
yaratabilir. Bu nedenle, Tiirkiye'deki okullarda matematik derslerinde BIT'in nasil kullanildigs,
ogrencilerin matematik basarisi tizerindeki etkisini iyilestirmek igin gerekli degisiklikleri yapmak
ve Ogretmenlerin ve yoneticilerin derslerde uygun teknoloji kullanimi konusundaki
farkindaliklarini artirmak i¢in daha fazla incelenebilir.

Alginan Geri Bildirim

Sonuglar, PISA 2018 veri setine dayali olarak Kore ve Tiirkiye'de algilanan geri bildirim arasinda
istatistiksel olarak anlaml bir fark oldugunu gostermistir. Kore'deki 6grencilerin Tiirkiye'deki
ogrencilere kiyasla dnemli dlgiide daha fazla geri bildirim algiladiklar gériilmiistiir. Ogretmen geri
bildiriminin akademik performans i¢in Onemine isaret eden ve mevcut ¢alismanin sonucunu
destekleyen bir¢ok ¢alisma bulunmaktadir (Hattie, 2008; Koka ve Hein, 2005; McLean ve Connor,
2018; Vollmeyer ve Rheinberg, 2005; Yildirim ve Yildirim, 2019). Ornegin, McLean ve Connor (2018)
ogrencilerin matematik basarilari ile 6gretmen geri bildirimleri arasinda anlaml bir iligski oldugunu
ortaya koymustur. Benzer sekilde, Koka ve Hein (2005) algilanan olumlu geri bildirimin,
performansla ilgili algilanan Ogretmen geri bildiriminden sonra Ogrencilerin birincil
motivasyonunun en giiglii yordayicist oldugunu gozlemlemistir. Geri bildirim, 6grenci ve 6gretmen
arasinda iletisim bigimlerinden biridir ve 6gretmenleriyle olumlu iletisim i¢inde olan dgrenciler,
ogretmenleriyle catismali iligkiler icinde olan Ogrencilere kiyasla akademik olarak daha iyi
performans gostermektedir (Battistich ve digerleri, 2004; Li, 2016). Ancak, geri bildirim miktarim
artirmak ve hemen olumlu sonuglar beklemek gergekgi degildir (Hattie, 2008). Geri bildirim birgok
calisma tarafindan desteklense de her geri bildirim her zaman dogru cevap olmayabilir. Geri
bildirimin nasil, kime ve ne zaman verildigi ve 6grencilerin geri bildirimi nasil algiladig1 da geri
bildirimin etkisini etkileyen dnemli faktorlerdir (Carvalho ve digerleri, 2014; Fyfe ve digerleri, 2012;
Harks ve digerleri, 2014; Hattie, 2008; Yasar ve Akbas, 2019). @megin, Harks ve digerleri (2014)
stirece odaklanan geri bildirim vermenin not odakli geri bildirimden daha faydali oldugunu 6ne
sirmektedir. Matematik problemi ¢ozerken geri bildirimin etkisini inceleyen Fyfe ve digerleri
(2012), ¢6ziim bulma asamasindaki geri bildirimin daha az 6n bilgiye sahip ¢ocuklar i¢in daha
yararli oldugunu iddia etmektedir. Sekizinci smif 6grencileriyle calisan Yasar ve Akbas (2019), geri
bildirimin diizenli olarak ve sinavlardan hemen o©nce verilmesi gerektigini savunmaktadir.
Ferguson (2011), arastirmaya katilan ogrencilerin geri bildirimi belirsiz, ¢ok kisa ve gelecekteki
O0grenmeleri i¢in elverisli bulmadiklarinda hayal kirikligina ugradiklarini ve geri bildirimin verimli
olmasini, basarilarimi takdir etmesini beklediklerini savunmustur. Vattey ve Smith (2019) de geri
bildirim konusunda dgretmen egitiminin dnemini vurgulamaktadir.
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Diger taraftan, Tiirkiye ve Kore'de algilanan geri bildirim arasindaki farkin nedenlerinden biri PISA
2018'deki okul secimi olabilir. PISA 2018'de Kore'deki 6zel okullardan gelen 6grenci sayisi
Tiirkiye'deki 6zel okullardan gelen 6grenci sayisindan daha fazla oldugu igin, Tiirkiye ve Kore'deki
ogrenciler arasinda sinif ortami (6rn. bir siniftaki 6grenci sayisi) agisindan algilanan geri bildirim
puanini etkileyebilecek bir fark olabilir. Dolayisiyla, Tiirkiye'deki 6zel ve devlet okullarindaki
O0gretmenlerin geri bildirim ve matematik 6gretimine yonelik tutumlar arasindaki fark daha fazla
calisilabilir. Geri bildirimin farkh bilesenlerden olustugu agiktir (6rn. ne zaman, nasil, kime). Bu
nedenle, daha fazla geri bildirim vermek 6grencilerin matematik performansini iyilestirmek igin bir
¢ozim olmayabilir ve dikkate alinmasi gereken bagka faktorler de vardir. Bir oneri olarak,
Tiirkiye'deki Ogretmenler mesleki gelisim programlari aracilifiyla bu bilesenler konusunda
yonlendirilebilir, gerekli ve uygun geri bildirimleri vermeleri igin tesvik edilebilir.

Rekabetgilik

Sonuglar, PISA 2018 veri setine dayali olarak Kore ve Tiirkiye'deki 6grencilerin rekabetciligi
arasinda istatistiksel olarak anlamli bir fark oldugunu gostermistir. Kore'deki ogrencilerin
rekabetciligi Tiirkiye'deki Ogrencilerin rekabetgiliginden anlamli Olglide daha diisiiktiir. Yani,
Tiirkiye'deki egitim, rekabetci olarak bilinen Kore'deki egitimden daha rekabetgi olabilir (Baumann
ve Winzar, 2014; OECD, 2019). Bu sonug, rekabetciligin basarmin bir anahtar1 oldugu inanciyla
celismektedir. Ornegin, Plass ve digerleri (2013) rekabetci ¢abalar s6z konusu oldugunda
ogrencilerin daha ytiksek analitik beceriler gosterdigini savunmustur. Benzer sekilde, Cheng-Huan
ve Chiung-Hui (2016) de yarisma grubunun bir pargas: olan 6grencilerin herhangi bir yarismaya
katilmayanlara kiyasla katilim, 6grenme ve yaratici olma konusunda ¢ok daha basarili olduklarin
one stirmektedir.

Bununla birlikte, egitimde rekabetcilik yerine isbirligini destekleyen bir¢ok c¢alisma da
bulunmaktadir (Gambari ve digerleri, 2018; Lewis ve Cooney, 1987; Qin ve digerleri, 1995; Roseth
ve digerleri, 2008). Gutiérrez-Braojos ve digerleri (2019) rekabeti icermeyen isbirlik¢i 6grenme
yapilariin dersin hedeflenen amacina daha uygun olabilecegini iddia etmektedir. Hossain ve
Tarmizi (2013) tarafindan yapilan bir ¢alisma da isbirliginin matematik basarisin1 ve 6grenci
tutumunu olumlu yonde etkiledigini gostermistir. Isbirlik¢i ve rekabetci egitim konusunda
alanyazinda celiski vardir. Gutiérrez-Braojos ve digerleri (2019) rekabetgi ve isbirlikli 6grenmeye
iliskin bulgular arasindaki farkin kullanilan 6rneklemden kaynaklanabilecegini iddia etmektedir.
Benzer sekilde, Shin ve digerleri (2009) rekabetciligin 6grenci basaris: tizerindeki etkisinin kiiltiire
bagh oldugunu iddia etmektedir. Yukaridaki ¢alismalarda tartisilan rekabetgiligin olumsuz etkisi
ve rekabetciligin etkisinin ¢alisilan gruba gore degiskenlik gosterebilecegini ifade eden calismalar
mevcut calismanin bulgulariyla paralellik gostermektedir. Dolayisiyla, rekabetci egitimin
Tiirkiye'de farkli bolgelerden ve gecmislerden gelen 6grenciler gibi farkl 6zelliklere sahip 6grenciler
tizerindeki etkisi incelenebilir.

Sinirliliklar ve ileri Calismalar icin Oneriler

Bu bolimde, arastirmanin smirliliklart tartisilmis ve daha ileri arastirmalar icin Onerilerde
bulunulmustur

Arastirmada incelenen faktorler, Kore ve Tiirkiye'deki 6grencilerin PISA performanslar1 arasindaki
farki aciklayabilecek faktorlerin tamami degildir. Ornegin, gocmenlerin yiizdesi PISA sonuglarmi
etkileyen bir diger onemli faktor olabilir. PISA verilerine gore, Tiirkiye'de PISA'ya katilan gogmen
Ogrencilerin ytiizdesi 0,9 iken, Kore'deki 6grencilerin ytizdesi 0,2'dir. Gelecekteki ¢alismalarin, Kore
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ve Tiirkiye arasindaki go¢men yiizdesindeki bu farkin, Tiirkiye ve Kore'deki 6grencilerin PISA
matematik performanslari arasindaki farki agiklayan bir faktor olup olmadigina odaklanmas:
aydinlatici olabilir.

Gogmen faktoriine benzer sekilde, PISA 2018'de Kore (ylizde 60,6 devlet okulu) ve Tiirkiye'de
(ylizde 87,9 devlet okulu) okul se¢imi arasinda bir fark vardir. Segilen okullar arasindaki farklilik,
iki tilke arasindaki faktorlerdeki (bir okul haftasinda matematik derslerinde dijital cihaz kullanma
stiresi, algilanan geri bildirim ve rekabetcilik) ve PISA’daki matematik performanslarmdaki
farklilig1 agiklayabilecek nedenlerden biri olabilir. Kore ve Tiirkiye arasindaki okul se¢imi farki ve
bunun belirtilen faktorler ve her iki {ilkenin PISA'daki matematik performanslar: iizerindeki olasi
etkileri daha ileri aragtirmalarda incelenebilir.

Etik Kurul Onay1: Calisma mevcut PISA verilerini kullanmuistir.

Aragtirmacilarin Katki Orant: Begiim Oztorun ve Feyza Karagdz calismanin her asamasinda ayni oranda ve
birlikte calismislardir. Sevda Yerdelen Damar ¢alismaya danismanlik yapmaistir.

Catisma Beyani: Yazarlar potansiyel bir ¢ikar catismasi olmadigini beyan ederler.
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