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Abstract

The main goal of this study was to investigate the testing effect on student achievement in fourth-grade
mathematics by using Trends in International Mathematics and Science Study datasets. Another goal of
this study was finding out the ideal quiz frequency (daily, weekly, monthly, no quizzes) and student
achievement relationship for fourth-grade mathematics course. The study examined this relationship in
four selected countries (Korea, England, Turkey, and Egypt) from different achievement levels. The study
obtained data from the Trends in International Mathematics and Science Study 2015 exam and from teacher
questionnaires. The study utilized multiple linear regressions to find out whether test frequency is a
significant predictor of student achievement in all selected countries. Descriptive results of this study
showed that quizzing/testing is a widely used tool around the world. In 2015, 99% of 4th graders took at
least one test, 16% of students took tests every day, and only 1% of them did not take any tests. Regression
results indicated that testing frequency improved student achievement. This improvement is significant in
Korea and Turkey, but not significant in England and Egypt.

Keyword: Testing Frequency, Testing Effect, Student Achievement, Mathematics
(04

Bu ¢alismanin amaci, dérdiincii sinif matematik dersinde test/quiz siklig ile 6grenci basarist arasindaki
iligki Uluslararasi Matematik ve Fen Bilimleri Calismalarinda Egilimler sinavi araciligiyla élgiilmiistiir.
Calismanin diger bir amaci ise dordiincii sinif matematik dersi icin ideal sinav stkligint (giinliik, haftalik,
aylik, hi¢ yok) belirlemektir. Calisma, secilen 4 iilkenin (Kore, Ingiltere, Tiirkive ve Misir) dordiincii
smiflarinda yukarida belirtilen iliskiyi arastirmistir. Calisma 2015 Uluslararast Matematik ve Fen
Bilimleri Egilimleri sinavindan ve 6gretmen anketlerinden veri elde etmistir. Sinav sikligunin farkl basart
diizeylerinden segilen dort farkl: iilkede (Kore, Ingiltere, Tiirkiye ve Misir) érenci basarisi ile iliskisinin
olup olmadigim belirlemek igin ¢oklu dogrusal regresyonlar ger¢eklestivilmistir. Bu caligmanin betimleyici
sonuglar, testlerin segilen tilkelerde yaygin olarak kullanilan bir arag¢ oldugunu gostermistiv. 2015 yilinda
4. suif ogrencilerinin% 99'u en az bir test, ogrencilerin% 16's1 her giin test ya da quiz ¢ozerken, sadece%s
17 hig test ya da quiz ¢6zmemistir. Regresyon sonuglari, 4. Sinif matematik derslerinde test sikligi arttik¢a
ogrenci basarisinin da arttigini ortaya koyarken, bu artis Kore ve Tiirkiye’de anlaml bir artis iken Ingiltere
ve Misir’da anlaml bir artis etkisinin bulunmadigi sonucunu gostermektedir.
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Introduction

Teachers utilize different instructional methods, but one of the common part of each instruction
is the assessment. Teachers constantly employ different assessment methods in their teaching
activities. Because assessment provides information for students about their progress, and informs
teachers about where students may need help, feedback on the effectiveness of instructional
practices, and information on student performance (NCTE, 2013). Assessment also provides
information for all stakeholders of education on whether goals and standards are being met
(Garrison & Ehringhaus, 2016). Assessment techniques are grouped as summative and formative
assessment methods. EXit slips, question-answer technic, summarization, concept maps, and
quizzes are some of the many formative assessment strategies teachers use in their instructions.
A range of assessment methods can be used at different frequencies for formative assessment.
The literature confirms that quizzes and tests are routinely used in formative assessment in order
to assess and promote students’ learning (CERI, 2008; Roediger & Karpicke, 2008; Roediger,
Putnam, & Smith, 2011). However, the optimal frequency for quizzing as an assessment and
learning tool is not clear. Even though many studies (Roediger and Karpicke, 2006; Gholami &
Moghaddam, 2013; Salas-Morera et al., 2012), have been conducted to determine the relationship
between testing frequency and student achievement, results of these studies do not provide a clear
answer. While some studies shown that frequent quizzes and tests improve student achievement
(Azorlosa, 2011; Beaulieu & Zar, 1986, Geiger & Bostow, 1976; Hadsell, 2009; Johnson &
Kiviniemi, 2009; Landrum, 2007) some other studies found no significant relationship between
frequent testing and student achievement (Azorlosa & Renner, (2006); Bell, Simone, & Whitfield,
(2015); Roediger & Karpicke, 2008; Roediger, Putnam, & Smith, 2011; Burns & Vinchur, 1992;
Gurung, (2003); Azorlosa, Pero, & Azorlosa (2019); Lumsden, (1976); and Wilder et al., (2001).
The literature does not have a consensus on how often teachers should implement tests and
quizzes for the best results in student achievement. It is not clear whether daily quizzes work
better than weekly quizzes or bi-weekly quizzes. This absence in the literature requires further
research to determine best quizzing frequency in fourth-grade mathematics. This study will try to
answer the questions of testing effect on student achievement and ideal testing frequency by
analysing TIMSS data that provides rich datasets from different countries.

Testing effect or frequent testing terms are commonly used terms to describe giving tests to
students very often. These tests might be used for formative or summative assessment purposes.
However, in this study, frequent testing terms is used to describe daily or weekly tests and/or
quizzes that are utilized for formative assessment, instead of summative tests. Even though some
researchers (Gholami & Moghaddam, 2013) have used frequent quizzing term and some other
(Shirvani, 2009), used the frequent testing term, both definitions are used to define daily, weekly,
or monthly formative tests. Therefore, the frequent testing and frequent quizzing terms are used
interchangeably in this study.

Purpose of the Study

There are more than hundreds of factors that affect student achievement. These factors can be
classified as student related factors, school related factors, family related factors, and teacher
related factors. The test or quiz frequency is one of the teacher related factors that the literature
has a gap in the examination of its effect on student achievement in fourth-grade mathematics.
The first purpose of this study was to help bridge that gap by investigating the relationship
between quiz frequencies and students’ learning level in mathematics in four selected countries
by using TIMSS 2015 data. Another purpose of this study was examining the relationship between
quiz frequency and students’ mathematics achievement in different countries, to be able to
compare quiz frequency effect in different countries. The study also aimed to reveal test and quiz
practices as well as reveal optimum quizzing frequencies for four selected TIMSS 2015
participating countries.
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Research Questions

The main research question of this study is:

Is there a significant relationship between quiz frequency and the mathematics achievement of
fourth-grade students’ achievement scores as measured by the TIMSS 2015?

The study will also find answers to following sub questions:

a) Does quizzing frequency effect change from country to country?
b) What is the optimum quizzing frequency in 4™ grade mathematics?

While frequent testing effect on student achievement studies go back to the early 1930s
(Hertzberg, Heilman, & Leuenberger, 1932; Keys, 1934; Kulp, 1933; Turney, 1932), recent
studies in cognitive psychology reframed studies on testing effect. Two psychologist, Roediger
and Karpicke (2006), studied effect of tests on student learning and they found that implementing
frequent tests or quizzes into classroom teaching improves learning and retention. They named
this strategy as Test Enhanced Learning in Classroom (TELC). Even though this strategy has been
using by other researchers, some researchers (Gholami & Moghaddam, 2013; Marshall, 2007)
that using frequent tests in classrooms may not very beneficial after all. Gholami & Moghaddam
(2013) claim that implementation and scoring tests and quizzes can be time-consuming for
teachers and students that will take the class time away from effective instructional time. They
also say that testing students very often might tire out students and eventually student interest
towards materials and learning in general will be reduced. Another negative notion against
frequent testing is raised by Marshall (2007). He says frequent testing does not cause to fruitful
and long time learning because teachers only concentrate on the tests and teach to the test, cover
subjects that will be on the tests. Since teachers teach for tests and students learn only the subjects
that will be on the tests, long time learning does not occur.

Another study was conducted to compare the impact of monthly tests versus weekly tests on
students’ achievement levels (Dustin, 1971).The study was carried out with control and
experimental groups. The control group received monthly tests while the experimental group
received weekly tests. Students in both control group and experimental group also received two
retention tests at 7" and 10" week after the intervention in order to examine the amount of
information students retain in different groups. Dustin (1971) found that students in the
experimental group scored higher than control group on both exams. Moreover, Dustin (1971)
studied the exam anxiety issue through a student survey in his study. He found that receiving
frequent tests decreased test anxiety of students. Salas-Morera, et al. (2012) also studied the
relationship between frequent testing and student achievement as well as other variables. They
found that giving frequent tests to students increase their achievement. Moreover, frequent testing
increases student participation and helps students to keep up with the subject. They also found
that students showed a high level of desire in taking the tests (Salas-Morera et al., 2012).

A meta-analysis study was conducted by Phelps (2012) on the effect of frequent testing on student
learning. They used studies that only written in English and published between1991-2010. They
excluded studies that were carried out in lab settings and studies with paid volunteers in their
meta-analysis study. Based on pre- determined criteria, 669 previously conducted research studies
on frequent tests were selected. This meta-analysis study found that testing has a positive
moderate to high main effect on student achievement. Phelps (2012) also found that small sample
sized studies caused bigger effect sizes than large scale sampled studies. Bangerts- Drown et al.
(1991) also conducted a meta-analysis study and they found that students that did not take tests
scored less that students that took tests. However, the degree of difference in student scores are
decreased as number of tests increased. Gholami & Moghaddam (2013) said that giving too much
tests reduces instructional time that might explain the decrease in student scores. Even though too
much testing reduces instructional time, Bangerts-Drown et al. (1991) found that students develop
positive attitudes towards instruction when they are tested frequently. Another study on frequent
testing was conducted by Connor-Greene (2002). The study compared daily quizzes versus
announced tests. The study collected data through student questionnaires and found that giving
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students a few announced tests in a semester led to procrastination and last-minute preparation.
However, giving students daily tests encouraged them to complete assignments. The study
determined that giving students frequent tests is an essential factor to mptivate students to learn
the material.

Method

The current study used correlational research design that is one of the quantitative research models
to analyse the relationship between testing frequency and student achievement in 4" grade
mathematics.

Participants

The Trends in International Mathematics and Science Study (TIMSS) 2015 assessments was the
source of this study. This study selected four countries (Korea, England, Turkey, and Egypt)
among TIMSS 2015 4™ grade participant countries. Countries selection was completed in two
phases. In the first phase, countries were grouped based on their achievement levels. TIMSS
determined achievement levels in four categories; advanced level: 625 and above, high level: 550-
625, intermediate level: 475-550, and low level: 400-475 (National Center for Educational
Statistics, 2015). Even though TIMSS do not categorize countries that have achievement scores
of below 400, it can be categorized as under low level. This study ordered countries based on their
achievement scores in the first phase and aimed to select one country from each category.
However, none of the 4™ grade participant countries scored 625 or higher. Therefore, the study
selected four countries from other four categories. In the second phase, countries were randomly
selected from four achievement categories. Table 1 presents selected countries information in
details.

Table 1. Study sample

Countries Number of Achievement Achievement Category Category

Students Scores Rank Scores Labels
Korea 5.547 606 2nd 550-625 High
England 4.129 518 10t 475-550 Intermediate
Turkey 6.038 458 24" 400-475 Low
Egypt 7.653 392 34t Below 400  Under Low

Table shows that Korea was selected among high achieving countries, England was selected
among intermediate achieving countries, Turkey was selected among low achieving countries,
and Egypt was selected among under low achieving countries. A total of 23.367 students
participated to TIMSS 2015 administration from four selected countries. In 2015, 39 countries
attended to TIMSS exam at fourth grade. Korea was ranked as 2™, England was ranked as 10™,
Turkey was ranked as 24", and Egypt was ranked as 34",

Data Collection Tools

Testing frequency variable is derived from TIMSS 2015 teacher questionnaire which consists of
26 main questions and more than 100 sub-questions. Testing frequency question is the 18th
question of teacher questionnaire and it was stated as: “In teaching mathematics to this class, how
often do you ask students to take a written test or quiz?” Teachers needed to respond to this
question with: “Every day or almost every day = 17, “About half the lessons = 2, “Some lessons
=3”, and “Never = 4”.

Testing frequency variable is a categorical variable and this categorical variable was dummy
coded by The IDB Analyzer tool to enable comparison between testing frequencies. Thus, it can
reveal which testing frequency is the most helpful in affecting student achievement in 4th grade
mathematics. The constant (reference level) was never testing frequency in hierarchical linear

1511



Giiven, U. 1508-1521

regression analyses. Table 2 shows the number of students that take tests and quizzes in different
quiz frequencies for four selected countries.

Table 2. Testing frequency in four selected countries

Test Korea England Turkey Egypt
Freql;enue N Percentag N Percentag N Percentag N Percentag
e e e e
Every day 400 %7,2 96 %2,3 2133 %35,3 1190 %15,5
or almost
every day
About half 1.21 %21,8 392 %9,5 1887 %31,2 2088 %27,3
the lessons 1
Some 3.76 %068 3616 %87,5 1967 %32,5 4176  %54,6
lessons 8
Never 168 %3 25 %0,7 61 %1 199 %26
Total 554 %100 412 %100 6.03 %100 7.65 %100
7 9 8 3

As can be seen in Table 2, there are some important differences in testing practices among four
countries. Giving tests in everyday or almost everyday frequency differ between low achieving
countries (Turkey and Egypt) and high achieving countries (Korea and England). Less than 10%
of students take tests everyday in high achieving countries but more than 10% percent in low
achieving countries. It is even highest testing frequency in Turkey (%35.3 percent of students take
tests and quizzes everyday or almost everyday). Another important finding is the total number of
students that take tests or quizzes at least once (%97 in Korea, %99 in England and Turkey, and
%97,5 in Egypt). It shows that tests and quizzes are common as in class assessment technic in all
of the four selected countries.

Data Analysis

TIMSS data structure is constructed as hierarchical where students nested under classrooms.
Classrooms are nested under schools, and schools are nested under countries. Therefore, the study
implemented hierarchical linear regression method to analyse the relationship between testing
frequency and student achievement in 4th grade mathematics. To analyse the data, SPSS in
conjunction with The IDB Analyzer, developed by International Association for the Evaluation
of Educational Achievement (IEA), tools were utilized. In the first phase of the analysis, a syntax
was created, countries and test frequency variable, using merge module of IDB Analyzer and
SPSS. In the second phase, linear regression method was conducted through analysis module of
IDB Analyzer with the help of SPSS. In this study, testing frequency variable was taken as
independent variable and students’ math achievement scores were taken as dependent variable.

Research Ethics

TIMSS data is publicly available for every researchers and educators to use through their website.
Since the study used secondary dataset, ethical review board permissions are not required for this
study.

Findings

As it was mentioned before, SPSS and IDB Analyser tools were used to analyse TIMSS data
because SPSS alone is not powerful enough to handle TIMSS data, because TIMSS is constructed
hierarchically. It means that students are nested under teachers, teachers are nested under schools,
and schools are nested under countries. TIMSS data are connected with linking codes and files
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that are created to connect students with teachers, teachers with schools. Unfortunately, SPSS
cannot organize these data files correctly. Therefore, TIMSS developed the IDB analyser tool to
correctly analyse its hierarchical data. However, SPSS output, in conjunction with IDB Analyser,
does not give an ANOVA table in regression analyses (E. J. Gonzales, personal communication,
October 27, 2016). Moreover, SPSS output tables does not include p-values in coefficient tables
of regression analyses. But, significance tests can be calculated by using standard errors. IADB
(2016) says, “If the absolute value of the group difference divided by the standard error of the
difference exceeds a t-value of 1.96, the result can be regarded as statistically significant on the
95% level” (p. 25). Therefore, in this study, t-value was used for significance tests.

Descriptive Results

Table 3 indicates the mean scores and standard deviations of testing frequency variable for four
selected countries.

Table 3. Mean scores of Testing Frequency for four selected countries

Countries Means sd

Korea 2,64 ,65
England 2,90 ,38
Turkey 2,00 .84
Egypt 2,43 79

As it seen in Table 3, the lowest mean score of testing frequency was observed in Turkey and
highest score was observed in England. It indicates that students take tests or quizzes most often
in Turkey and least often in England. Table 3 also indicates that low achieving (Turkey and Egypt)
countries implement tests and quizzes more often than high achieving countries (Korea and
England).

Regression Results

A hierarchical linear regression analysis was utilized to see the relationship between testing
frequency and student achievement in fourth-grade mathematics for four selected countries. Table
4 shows this relationship for each selected country. Table 4 also shows coefficient estimates of
testing frequency for each participating country. The results indicate that there is a significant
relationship between testing frequency and 4th grade student achievement in mathematics in
Turkey and Korea, but no relationships in England and Egypt. Even though there is no significant
relationship between testing frequency and student achievement in England and Egypt, the study
found that student achievement increases as testing frequency increases in these countries as well.
The results also indicate that testing frequency variable explained 1% (R? = .01) of the variance
in Korea and Turkey, but did not explain any (R?= .00) of the variance in student achievement in
England and Egypt.
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Country

R2

Achievement

Variable Score SEB B t-value

Never 586,78 13,03

Some lessons 607,77 13,43 ,07 1,58
Korea .01

Half the lessons 596,90 14,23 ,07 71

Every lesson 620,39 15,84 ,05 2,10*

Never 474,41 35,44

Some lessons 517,03 35,13 12 1,29
England .00

Half the lessons 521,55 39,94 13 1,16

Every lesson 521,84 43,90 ,08 1,07

Never 347,53 57,89

Some lessons 453,71 59,46 ,13 1,80
Turkey .01

Half the lessons 457,00 58,55 12 1,87

Every lesson 465,74 59,80 ,10 1,97*

Never 376,65 25,67

Some lessons 385,92 26,22 .35
Egypt .00

Half the lessons 400,37 27,38 ,04 .87

Every lesson 395,48 27,39 ,05 ,69

* |Indicates statistical differences

Table 4 also shows that student achievement increased as testing and quizzing frequency
increased in all four selected countries. The average score of Korean students that never take a
test or quiz is 586,78, students that take test and quizzes in some lessons frequency scored 607,77,
student that take tests and quizzes in half the lessons frequency averaged 596,90 points, and
students that take tests and quizzes almost everyday scored an average score of 620,39. The only
statistical difference occurred between students that never take a test or quiz and students that
take tests and quizzes in almost everyday (t value > 1,96+). The average score of British students
that never take a test or quiz is 474,41, students that take test and quizzes in some lessons
frequency scored 517,03, student that take tests and quizzes in half the lessons frequency averaged
521,55 points, and students that take tests and quizzes almost everyday scored an average score
of 521,84. None of these testing frequencies resulted a statistical difference in England.
Regression results of the Turkey has a similar pattern with Korea. The average score of Turkish
students that never take a test or quiz is 347,53, students that take test and quizzes in some lessons
frequency scored 453,71, student that take tests and quizzes in half the lessons frequency averaged
457 points, and students that take tests and quizzes almost everyday scored an average score of
465,74. The only statistical difference occurred between students that never take a test or quiz and
students that take tests and quizzes in almost everyday (t value > 1,96+) as it was in Korea. On
the other hand, regression results of Egypt is similar with England. Student achievement increased
with testing frequency but none of those increases are statistically significant. The average score
of Egyptian students that never take a test or quiz is 376,65, students that take test and quizzes in
some lessons frequency scored 385,92, student that take tests and quizzes in half the lessons
frequency averaged 400,37points, and students that take tests and quizzes almost everyday scored
an average score of 395,48. Regression results in table 4 also shows that increase in student
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achievement with testing frequency is linear in Turkey and England. However, the linear increase
is not observed in Korea and Egypt.

Discussion and Conclusion

The current study found that there is a positive relationship between testing frequency and student
achievement in 4th grade mathematics in all of the selected countries. The positive relationship is
at statistically significant level in two of the selected countries (Korea and Turkey), but non-
significant in the other two selected countries (England and Egypt). According to Roediger’s
(2006) test enhanced learning in classrooms (TELC) model frequent tests can help students to
retain information for a longer time and improve students’ academic success. This study found a
similar results with Roediger’s TELC model. On the other hand, Basol and Johanson’s (2009)
meta-analyses study found that most studies found a positive but little improvement in student
achievement with frequent tests. They (2009) investigated the effect of frequent testing on student
achievement and they did not find a significant effect of frequent testing on student achievement.
However, the current study found that the relationship between testing frequency and student
achievement is significant in two countries but not in all of them. The study also found that tests
and quizzes are a common instructional practice because the current study found that they are
widely used in four selected countries (See Table 1).

Additionally, the study found that low achieving countries, in general, utilized tests/quizzes more
frequently than high achieving countries. It is possible that teachers and students in low achieving
countries spend too much time on tests and they have less time for instruction or other
instructional activities. Another reason might be the improper use of tests in low achieving
countries. These countries may need to analyse assessment practices of high achieving countries.
It is known that providing feedback after tests and quizzes improves student learning (Butler and
Roediger, 2008). This might be one of the reasons why testing and quizzing work in some
countries but not in other countries.

The study also investigated to find optimal test/quiz frequency. It found that giving tests and
quizzes every day is the optimal testing frequency in Korea, England, and Turkey. Giving tests
about half the lessons frequency is the optimal frequency in Egypt. It can be concluded that giving
students test and quizzes every day is the most favourable testing frequency for best achievement
scores. However, frequent testing opponents claim that extreme use of tests/quizzes may not be
very beneficial for student learning because frequent testing reduces instructional time, leads
students to score better on exams, and emphasizes exams rather than learning (Gholami &
Moghaddam, 2013). Therefore, teachers need to be careful when implementing tests and quizzes
very often. They need to keep in mind that simply increasing test frequency will not increase
student achievement. They also need to increase the quality of tests as well as implement other
assessment strategies.

Future studies should focus on the countries that significantly benefitted from frequent testing to
analyse their applications of tests frequency, how they implement tests and quizzes, when they
implement, the goal of tests, type of tests, and etc. in their educational system, so the rest of the
globe can learn from their testing practices. Studies can also examine cultural differences, such
as attitudes (Erdogan, 2021) that may prevent the positive effect of frequent tests and quizzes.
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Genisletilmis Ozet

Giris

Degerlendirme, her 6gretim yonteminin temel pargalarindan biridir. Ogretmenler, dgretim
faaliyetlerinde siirekli olarak farkli degerlendirme yontemleri kullanirlar. Cilinkii degerlendirme,
ogrencileri kendi O6grenmeleri hakkinda bilgilendirir ve 6gretmenleri 6grenci performansi,
Ogretim uygulamalar1 ve 6grencilerin yardima ihtiya¢ duyduklari konular hakkinda bilgilendirir
(NCTE, 2013). Degerlendirme ayni zamanda hedeflere ve standartlara ulasilip ulasilmadig:
konusunda egitimin tiim bilesenlerini bilgilendirir (Garrison ve Ehringhaus, 2016).
Degerlendirme yontemleri, 6zetleyici ve bi¢imlendirici degerlendirme yontemleri olarak
gruplandirilmistir. Cikis fisleri, soru-cevap teknigi, 6zetleme, kavram haritalar1 ve quizler,
Ogretmenlerin derslerinde kullandiklar1 bigimlendirici degerlendirme stratejilerinden bazilaridir.
Bigimlendirici degerlendirme amaciyla farkli sikliklarda bir dizi degerlendirme yodntemi
kullanilabilir. Literatiir, quizlerin ve testlerin rutin olarak Ogrencilerin 6grenmesini
degerlendirmek ve tesvik etmek icin bicimlendirici degerlendirmede kullanildigini
gostermektedir (CERI, 2008; Roediger ve Karpicke, 2008; Roediger, Putnam ve Smith, 2011).
Bununla birlikte, bir degerlendirme ve 6grenme araci olarak quiz ve testler i¢in en uygun siklik
net degildir. Test siklig1 ile 6grenci basarisi arasindaki iligkiyi belirlemek icin bir¢cok calisma
(Roediger ve Karpicke, 2006; Gholami ve Moghaddam, 2013; Salas-Morera vd., 2012) yapilmig
olsa da, bu galigmalarin sonuglari net bir bilgi vermemektedir. Bazi arastirmalar, sik sik yapilan
sinavlarin ve testlerin 6grenci basarisini artirdigini gosterirken (Azorlosa, 2011; Beaulieu ve Zar,
1986, Geiger ve Bostow, 1976; Hadsell, 2009; Johnson ve Kiviniemi, 2009; Landrum, 2007) diger
bazi aragtirmalar test siklig1 ve 6grenci bagarisi arasinda anlamli bir iligki bulamamigtir (Azorlosa
& Renner, (2006); Bell, Simone ve Whitfield, (2015); Burns & Vinchur, 1992; Gurung, (2003);
Azorlosa, Pero ve Azorlosa (2019); Lumsden, (1976); ve Wilder vd., (2001)). Goriildiigli gibi
literatiirde, 6grenci basarisinda en iyi sonuglari elde etmek igin 6gretmenlerin testleri ve quizleri
ne siklikla uygulamasi gerektigi konusunda fikir birligi yoktur. Giinliik smavlarin haftalik
sinavlardan veya aylik yapilan sinavlardan daha iyi ¢alisip ¢alismadigi net degildir. Literatiirdeki
bu eksiklik, dordiincii sinif matematikte en iyi sinav sikligini belirlemek i¢in daha fazla aragtirma
yapilmasini gerektirir. Bu ¢alisma, farkli iilkelerden zengin veri setleri saglayan TIMSS verilerini
analiz ederek farkli tilkelerde test ve quiz sikliginin 6grenci basarisi tizerindeki etkisini incelemek
ve ideal test sikligin1 bulmak i¢in yapilmstir.

1519


mailto:ufukguven75@gmail.com
https://orcid.org/0000-0003-1977-6426

Giiven, U. 1508-1521

Calismanin Amaci

Ogrenci basarisin etkileyen yiizlerce faktor vardir. Bu faktorler dgrenciyle ilgili faktorler, okulla
ilgili faktorler, aile ile ilgili faktorler ve 6gretmenle ilgili faktorler olarak siniflandirilabilir. Test
ve quiz verme siklig1 dordiincii sinif matematik derslerinde 6grenci basarisi iizerindeki etkisi
ogretmenle iligkili faktorlerden biridir ve bu faktoriin ne kadar etkili oldugu alanyazin tarafindan
net bir sekilde cevaplandirilamamustir. Bu ¢alismanin ilk amaci, TIMSS 2015 verilerini
kullanarak segilen dort iilkede smav sikliklari ile 0grencilerin matematikteki basar1 diizeyi
arasindaki iliskiyi arastirarak alanyazinda ki boslugu kapatmaya yardimci olmaktir. Bu
calismanin bir diger amaci, farkl tilkelerdeki sinav siklig1 etkisini karsilastirabilmek icin sinav
sikligr ile Ogrencilerin matematik basaris1 arasindaki iliskiyi farkli {ilkelerde incelemektir.
Calisma ayn1 zamanda farkli iilkelerin test ve sinav uygulamalarini ortaya ¢ikarmay1 ve segilen
dort TIMSS 2015 katilimcr dilkesi i¢in optimum sinav sikliklarini ortaya ¢ikarmayi
hedeflemektedir.

Yontem

Bu calismada, 4. sinif matematik dersinde 6grenci basarisi ile test siklig1 arasindaki iligkiyi analiz
etmek icin nicel arastirma modellerinden biri olan iligkisel arastirma tasarimu kullanilmustir.
Uluslararas1 Matematik ve Fen Egilimleri Arastirmasi (TIMSS) 2015 degerlendirmeleri bu
calismanin veri kaynagini olusturmaktadir. Bu aragtirma verileri ikincil bir veri kaynagindan elde
ettigi icin etik kurul onayina gerek duyulmamaktadir. Caligmada, TIMSS 2015 4. sinif katilimct
iilkeler arasindan dort iilke (Korea, Ingiltere, Tiirkiye ve Misir) secilmistir. Ulke se¢imi iki
asamada tamamlanmustir. Ik asamada iilkeler basari seviyelerine gore gruplandirildi. TIMSS
basar1 diizeylerini dort kategoride belirlemektedir; ileri seviye: 625 ve iistii, yiiksek seviye: 550-
625, orta seviye: 475-550 ve diisiik seviye: 400-475 (Ulusal Egitim Istatistikleri Merkezi, 2015).
TIMSS basar1 puanlar1 400'in altinda olan tilkeleri kategorize etmese de, bu seviyenin altinda
puan alan llkeler diisiik alt1 seviye olarak kategorize edilebilir. Bu ¢aligma, iilkeleri ilk asamada
basar1 puanlarina gore siraladi ve her kategoriden bir iilke se¢gmeyi amacladi. Ancak, katilan
iilkelerin higbiri 625 veya iizeri puan alamadigi igin bu seviyeden herhangi bir iilke secilemedi.
Bu nedenle, ¢alisma diger dort kategoriden birer iilke segme yoluna gidildi. ikinci asamada, dort
farkl1 kategoride buluna iilkelerden 4 iilke (Korea, Ingiltere, Tiirkiye ve Misir) rastgele secilerek
arastirmaya dahil edildi. Korea, yiiksek basar1 gosteren iilkeler arasindan, Ingiltere orta diizeyde
basarili iilkeler arasindan, Tiirkiye diisiik basarili iilkeler arasindan ve Misir, diisiikk basari
gosteren llkeler arasindan secilerek arastirmaya dahil edildi. Segilen bu dort iilkeden toplam
23.367 ogrenci TIMSS 2015 smavina katildi. 2015 yilinda 39 iilke dordiincii simifta TIMSS
sinavina katildi. Sinav sonuglarina gore Korea 2. sirada, Ingiltere 10. sirada, Tiirkiye 24. sirada
ve Misir 34. sirada yer aldi.

TIMSS veri yapist, 6grencilerin siniflarin altina yerlestirildigi hiyerarsik olarak olusturulmustur.
Smiflar okullarin altinda, okullar ise iilkelerin altinda yer alir. Bu nedenle, ¢alismada 4. sinif
matematikte O0grenci basarisi ile test sikligi arasindaki iligskiyi analiz etmek igin hiyerarsik
dogrusal regresyon yontemi uygulanmistir. Verileri analiz etmek i¢in Uluslararasi Egitim
Basarisint Degerlendirme Dernegi (IEA) tarafindan gelistirilen IDB Analyzer programi ile
birlikte SPSS programlarindan yararlanilmistir. Analizin ilk asamasinda, llkeler ve test sikligi
degiskeni kullanilarak IDB Analyzer ve SPSS'nin birlestirme modiilii kullanilarak bir syntax
olusturuldu. Ikinci asamada ise SPSS yardimiyla IDB Analyzer'in analiz modiilii iizerinden
dogrusal regresyon yontemi uygulandi. Bu ¢alismada, test siklig1 degiskeni bagimsiz degisken
olarak ve 6grencilerin matematik basar1 puanlari ise bagimli degisken olarak alinmistir.

Bulgular

Betimleyici analizler segilen dort iilke icin test siklig1 degiskeninin segilen 4 iilkede uygulanma
sikligini ortaya koymustur. Bu analizlere gore en diisiik ortalama test sikligi puani Tiirkiye'de, en
yiiksek puan Ingiltere'de goriilmiistiir. Ogrencilerin en cok Tiirkiye'de ve en az ingiltere'de test ve
quiz ¢ozdiiklerini gostermektedir. Betimleyici analizler ayn1 zamanda, diisiik basar1 gosteren
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iilkelerin (Tiirkiye ve Misir), test ve quizleri, yiiksek basar1 gosteren iilkelere (Korea ve Ingiltere)
gore daha sik uyguladiklarini gostermektedir.

Regresyon analizleri ise matematik derslerinde test siklig1 ile 4. sinif 6grenci basarisi arasinda
Tiirkiye ve Korea'de anlamli bir iliski oldugunu, ancak Ingiltere ve Misir'da hicbir iliski
olmadigin gostermektedir. ingiltere ve Misir'da smav siklig1 ile grenci basarisi arasinda anlaml
bir iliski olmasa da, ¢alisma bu iilkelerde de sinav siklig1 arttikga 6grenci basarisinin arttigini
bulmustur. Sonuglar ayrica test sikligi degiskeninin Korea ve Tiirkiye'deki varyansin% 1'ini (R?
= .01) acikladigini, ancak Ingiltere ve Misir'daki 6grenci basarisindaki varyansin %0’ mi1 (R2 =
.00) acikladigini gostermektedir. Regresyon analizleri ayrica secilen dort iilkenin tamaminda test
ve quiz sikligr arttikga 6grenci bagarisinin da arttigini gostermektedir.

Tartisma ve Sonu¢

Bu caligma, segilen tiim iilkelerde 4. siif matematikte test sikligi ile 6grenci basarist arasinda
pozitif bir iligki oldugunu bulmustur. Pozitif iliski, secilen iilkelerin ikisinde (Korea ve Tiirkiye)
istatistiksel olarak anlamli diizeyde iken segilen diger iki iilkede (Ingiltere ve Misir) anlamli
degildir. Roediger'in (2006) testlerle arttirilan 6grenme (TELC) modeline gore, sik verilen testler
Ogrencilerin bilgileri daha uzun siire saklamalarina ve Ogrencilerin akademik basarisini
artirmalarina yardimcr olabilir. Bu g¢aligma, Roediger'in TELC modeliyle benzer sonuglar
bulmustur. Ote yandan, Basol ve Johanson’un (2009) meta-analiz ¢alismasi, cogu arastirmanin,
sik yapilan testlerle 6grenci basarisinda olumlu ancak ¢ok az bir iyilesme buldugunu bulmustur.
(2009), sik yapilan testlerin 6grenci basarisi lizerindeki etkisini aragtirmig ve sik yapilan testlerin
Ogrenci basarisi tizerinde anlamli bir etkisini bulamamiglardir. Bununla birlikte, mevcut ¢aligma,
test siklig1 ve 6grenci basarist arasindaki iliskinin iki lilkede 6nemli oldugunu, ancak hepsinde
olmadigini ortaya koymustur. Calisma ayrica testlerin ve quizlerin yaygin bir degerlendirme aract
oldugunu bulmustur ¢iinkii bu ¢aligmada secilen dort tilkenin tamaminda ki 6grencilerin en az bir
test ya da quiz ¢6zme orani % 97’nin iizerinde oldugu bulunmustur.

Gelecekteki ¢alismalar, test ¢ozme uygulamalarinin 6grenci basarisiyla iligkisini daha net ortaya
koyabilmek i¢in testlerden onemli Olclide yararlanan iilkelere odaklanarak, onlarin egitim
sistemlerin de testleri ve quizleri nasil uyguladiklari, ne zaman uyguladiklari, testlerin amaci,
testlerin tiirii gibi konular1 ortaya ¢ikararak diger iilkelerinden bunlardan faydalanmasi
saglanabilir. Calismalar ayrica sik yapilan testlerin ve sinavlarin olumlu etkisini engelleyebilecek
kiiltiirel farkliliklar1 da inceleyebilir.
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