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 The purpose of this study is to interpret the gains in Turkish eighth graders’ TIMSS mathematics 

performance between 2007 and 2011 in terms of the two national assessments conducted to place 

eighth graders into high schools in Turkey, namely OKS 2007 and SBS 2011. Content analysis 

technique was employed to conduct a document analysis and three experts analyzed mathematics 

items in these national assessments. Items in the national assessments were categorized into the 

content domains (numbers, algebra, data & chance, and geometry) and cognitive domains (knowing, 

applying, and reasoning), which were described in the TIMSS 2011 assessment framework. As a 

result, it was found that the percentage of number content items decreased from 24% in OKS 2007 to 

15% in SBS 2011 while the geometry content items increased from 36% in OKS 2007 to 50% in SBS 

2011. On the other hand, there was an increase in the percentage of items in the knowing domain 

(32% in OKS 2007 to 50% in SBS 2011) and a decrease in the percentage of items in the other two 

cognitive domains. In terms of students’ mathematics performance, no significant differences were 

observed among the given years in numbers content scores of Turkish eighth graders while their 

scores in the other content domains improved, especially in geometry, as well as the improvement 

in their knowing cognitive scores between TIMSS 2007 and 2011. As a result, in terms of the content 

domains, this study determined that changes in the focus of the Turkish assessments in relation to 

TIMSS is likely a reason for the increase in geometry in comparison to number performance, with all 

respect to the other factors affecting student achievement. It also raises concerns regarding the 

distribution of the cognitive domains in the national assessments, considering the inconsistency of 

the distributions with students’ performances in the specific domains.  
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Introduction 

Collecting data to assess the quality of education and predict future trends in order to guide educational 

policy and decision-making mechanisms is gaining importance (Kellaghan, & Greaney, 2001). In addition to 

the essential guiding role of assessments toward the educational policy, they are also used to place students 

into colleges or high schools, namely placement tests. The decisions that colleges desire to acquire through 

placement tests are whether students are ready for the college level courses or they need additional 

developmental support. If students pass these placement tests, colleges take this as an indicator showing that 

students are able to attend college level courses (Belfield, & Crosta, 2012). With the similar sense, countries 

with highly centralized education systems, such as Turkey, also use placement tests at the high school level. 

However, differently than the college placement tests, which aim to assess the preparedness of students into 

colleges, high school placement tests are used to place students into the different types of high schools in 

Turkey, called ranking based placement tests. Countries with highly centralized educational systems are more 

likely to use national assessments only to place the students into the level of the educational circle than to use 

the results to inform curricular development, but both ends can be served together (Kamens, & McNeely, 

2010).  

In Turkey, the ranking based placement system was changed twice between 2006 and 2014 (Ministry of 

National Education, 2011a; Ministry of National Education, 2011d). In 2007, about 800,000 eighth graders in 

Turkey took the Assessment of Secondary Educational Institutions (OKS assessment) to be placed into the 

different types of high schools (Ministry of National Education, 2007a). There were 25 multiple-choice 

questions in each of four subjects, mathematics, literacy, science, and social knowledge, for a total of 100 in 

OKS 2007 (Ministry of National Education, 2007c). Besides the OKS assessment, no other factors were used to 

evaluate students’ qualifications for particular high schools (Ministry of National Education, 2007b). In 2008, 

the OKS assessment was repealed as only determiner of high school placements and replaced with the 

Secondary Education Placement Test (SBS) and was still being used in 2011 (Ministry of National Education, 

2007b; Ministry of National Education, 2011d). In 2011, after the transition from the OKS to the SBS, 

approximately one million eighth graders took the SBS assessment (Ministry of National Education, 2011b), 

which comprised 20 mathematics, 23 literacy, 20 science, 20 social knowledge, and 17 foreign language 

multiple choice questions for a total of 100 (Ministry of National Education, 2011c). In contrast with the OKS 

as sole assessment, students’ Grade Point Average (GPA) scores at the sixth, seventh, and eighth grade were 

also calculated in addition to their SBS overall scores in 2011 (Ministry of National Education, 2011a) to 

contribute 30% of their high school placement scores (Ministry of National Education, 2011c). 

In addition to the changes in the placement tests for eighth-graders between 2006 and 2014, there was 

also changes in 2014 and 2018. While SBS assessment was replaced with TEOG in 2013-2014 school year, TEOG 

was also replaced with LGS in 2017-2018 school year (Biber, Tuna, Uysal, & Kabuklu, 2018). They also 

indicated that items in LGS assessment were more distinctive than the ones in TEOG assessment in terms of 

assessing students’ mathematical skills, according to the views of teachers participated in their study. And, 

this distinctive change in the items was caused by the increase in the importance of international assessments, 

especially TIMSS, in Turkey (Erden, 2020).  

This willingness to alter assessment patterns to enhance the accuracy of student placements shows a 

flexibility in responding to issues that may be uncommon for many countries. An important factor influencing 

the change in the assessment patterns in Turkey is the perceived negative psychological effects of assessments 

on eighth graders such as stress and anxiety problems (Karabacak, 2013; Ministry of National Education, 

2007b). One may imagine the stress and anxiety that Turkish eighth graders experienced when just one 

assessment determined the course of their educational career, especially when, prior to 2008, there was no 

possibility of making up the assessment (Ministry of National Education, 2007b). As Sarıer (2010) observed, 
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students, parents, educators, and educational institutions all focus on OKS and SBS assessments because of 

the role they play in shaping students’ future opportunities. Therefore, educational priorities are set within 

the frame of the national assessments, and curriculum decisions are related to preparation for the assessments 

(Ministry of National Education, 2007b).  

In addition to the placement tests used to place students into the higher educational circles, international 

assessments are also in use by many countries. In the late 1950s, the International Association for the 

Evaluation of Educational Achievement (IEA) began measuring participant countries’ levels of achievement 

in different subjects (Postlethwaite, 2005). Since 1995, TIMSS assessment results have been generated by the 

IEA every four years as an international measure of mathematics and science achievement of fourth and eighth 

graders (Mullis, Martin, Foy, & Arora, 2012). In 2007, 50 countries and seven regional jurisdictions of countries 

were included in the fourth TIMSS study (Martin, Mullis, & Foy, 2008), and in 2011, 45 countries and 14 

regional jurisdictions (Mullis et al., 2012) participated in the eighth-grade assessment of the fifth TIMSS study. 

In addition to providing comparative statistics, the IEA also gives feedback to authorities on the extent to 

which their country’s learning level goals were met (Postlethwaite, 2005), raising the important question of 

how countries should read the results. While by interpreting its results in comparison with those of other 

participants a particular country’s broad goal is to keep up with world trends, another notable concern at the 

local level is taking those results into consideration in order to direct the national educational system toward 

global competitiveness (Incikabi, 2012; Pektas, 2012).  

From this point of view, examining the national assessments, especially those applied in the same years 

as the TIMSS 2007 and 2011 reports, is a sound strategy to elucidate the differences between the perspectives 

of both the TIMSS assessments and the national assessments as ways of making sense of students’ 

performances on TIMSS (Incikabi, 2012). Especially when considering the determination power of the national 

assessments to place students into the different types of high schools, reading TIMSS results by the formation 

of the national placement tests would make more sense. In contrast with placement tests, which focus on 

placing students into high schools, the TIMSS assessment gives Turkey the opportunity to evaluate its fourth 

and eighth grade mathematics and science achievement in relation to that of the other participant countries 

(Incikabi, 2012). Therefore, while applying OKS and SBS assessments to determine students’ high school 

placements, it is also important to know how students perform on the international assessments comparing 

with the students in the other participant countries (Incikabi, 2012). In regard to the difference in the aim of 

these national and international assessments, there may be a need to meaningfully collect the information to 

know more about the students in a particular country. Thus, in order to utilize the TIMSS assessment results 

in a particular country, it is important to address the similarities and differences between the TIMSS and the 

assessments used in that country (Neidorf, Binkley, Gattis, & Nohara, 2006).  

In this regard, it is essential to refer to Uğurel, Morali ve Keskin’s (2012) examination of the mathematics 

items in the OKS 2008, SBS 2010, and the released items in TIMSS 2007 using the frame of the MATH 

(Mathematical Assessment Task Hierarchy) taxonomy (Smith et al., 1996). They found that SBS 2010 

assessments of Turkish sixth, seventh, and eighth graders were relatively congruent with TIMSS 2007 

assessments, based on MATH taxonomy. The MATH taxonomy was an improved form of Bloom’s taxonomy 

and was used to determine whether the knowledge, skills, and talents that were intended to be assessed were 

measured adequately by specifically concentrating on the assessment itself rather than the evaluation for 

which it was used (Uğurel et al., 2012). Thus, the items in OKS 2008, SBS 2010, and TIMSS 2007 were 

categorized according to the MATH taxonomy to compare the national assessments to the TIMSS in order to 

determine the congruency between them (Uğurel et al., 2012). The MATH taxonomy was based on three main 

groups: Group A comprised “factual knowledge, comprehension, and routine use of procedures,” while group 

B comprised the cognitive skills of “information transfer, application in new situations,” and group C the 
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processes of “justifying and interpreting, implications, conjectures and comparisons, and evaluation” (Smith 

et al., 1996). It was an effective way to categorize the items of national assessments using a taxonomy outside 

the framework of both national and international assessments. However, in this study, the items in the national 

assessments were categorized according to the TIMSS 2011 framework so that the comparison of national 

assessments to the TIMSS assessment could be meaningful through the lens of the TIMSS perspective. 

In an investigation of the uses of the TIMSS assessment in Turkey, Güner, Sezer and İspir (2013) asked 

200 Turkish 8th grade mathematics teachers if they took the TIMSS assessment into consideration when 

teaching, giving them only three response options: yes, no, or rarely. These 200 teachers were selected among 

the ones who represent the teachers in Turkey participating the TIMSS 2011. They found that 31% of the 

participants claimed to give importance to the TIMSS assessment on a regular basis; however, 54.5% of the 

participants stated that they gave no consideration to the TIMSS assessment when framing their lessons, and 

14% declared they did so only rarely. Thus, it is hoped that the focus of this study on the TIMSS results may 

increase awareness of this assessment among the teachers in Turkey and lead to their developing instructional 

strategies that elevate Turkey to a high status among participant countries. 

Additionally, Güner et al. (2013) investigated participant teachers’ expectations of their students’ 

performance on the specific mathematics domains of the TIMSS assessment, with regard to the four content 

domains (numbers, algebra, geometry, and data & chance) and further classified into cognitive domains 

(knowing, applying, and reasoning) within each content domain. By simply averaging the cognitive domain-

based expectations in each content domain, we can infer that approximately 47.5% of the participant teachers 

expected their students to be successful in the numbers content of the TIMSS assessment, 39% expected success 

in algebra, 36% in geometry, and 42% in data & chance (Güner et al., 2013), indicating that these teachers’ 

expectations were highest for the numbers content domain in the TIMSS, and lowest for geometry. It is 

important for educators to know teachers’ expectations of their students on the TIMSS assessment because the 

compatibility or incompatibility between students’ performances and teachers’ expectations provides 

important information concerning whether teaching is on the right track or needs realignment in accordance 

with assessment results.   

International assessments can help countries to reveal the relative indicators of the performance of their 

educational systems to enhance the educational practices and make progress toward higher student 

achievement through the international benchmarking (OECD, 2006). Through the assessment frameworks, the 

content and the form of items can be consistent across assessments (Neidorf et al., 2006). Thus, while 

examining both international and local assessments to have a general idea about the students’ performance 

and the strong and weak points of an educational system, assessments can be accurately compared within a 

common framework and the ways of assessing students can be understood according to the same logic. This 

way can be likened to the weighing of two objects of different weights with the same scale already used to 

weigh one of the objects, so that people can compare the goods quantitatively.  

Given the availability of the detailed frameworks of TIMSS assessments, the OKS and SBS assessments 

are categorized according to these frameworks. Mullis, Martin, Ruddock, O'Sullivan and Preuschoff (2009) 

stated that “the TIMSS 2011 Mathematics Framework is very similar to that used in TIMSS 2007 with only 

minor updates to particular topics,” so it was logical to use the updated TIMSS 2011 framework. This 

categorization of the OKS and SBS items according to the TIMSS 2011 framework reveals the amount of 

emphasis on each domain in the framework and the differences between the TIMSS and Turkish assessments 

in terms of the importance placed on particular subjects, so that Turkish students’ performance on TIMSS can 

be interpreted in a meaningful way. Sarıer (2010) stated that students, parents, educators, and educational 

institutions focus on OKS and SBS assessments because of their vital importance in students’ educational 

career. Therefore, even the distribution of the items could play an important role when students consider the 
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subjects to focus on. Thus, in this study, the TIMSS 2011 framework is used for OKS 2007, and SBS 2011 

assessments so that the distribution of the items in the national assessments could be compared to the ones in 

the TIMSS assessment. 

Finally, from Turkish eighth graders’ mathematics results in the specific content and cognitive domains 

in TIMSS 2007 and 2011, the main topics in which they have made progress and those in which they have not 

can be determined. With this information, meaningful supports can be provided to help them catch up in areas 

in which they are behind others. Also, the OKS 2007 and SBS 2011 assessments, which were administered to 

eighth graders in the same years as TIMSS 2007 and 2011, can be analyzed to gain deep understanding of these 

results as well. Since teachers and students in Turkey give priority to content that reflects the national 

assessments, examining the OKS 2007 and SBS 2011 results would shed light on the Turkish students’ TIMSS 

mathematics results, in particular by identifying possible discrepancies between what is prioritized in the 

curriculum and the topics emphasized in the TIMSS. Such insights can lead educators to reorient instruction 

so that henceforth it is based not only on the national assessments, but also on the TIMSS. This study 

contributes to this analysis and subsequent action by examining the degree of conformity between Turkish 

assessments and TIMSS, not only to influence curriculum reform but also to seek greater alignment between 

future Turkish and international assessments. Therefore, the research questions of this study are:  

1. What are the differences between OKS 2007 and SBS 2011 in terms of the loadings of the content and 

cognitive domains described in TIMSS assessment framework? 

2. Is there any particular change in Turkish students’ performance between TIMSS 2007 and 2011, with 

regard to the change in the loadings of the content and cognitive items in OKS 2007 and SBS 2011?  

Method 

Data Collection  

The data for this study included the mathematics items from the OKS 2007 (Ministry of National 

Education, 2007c) and SBS 2011 (Ministry of National Education, 2011c) national assessments of Turkey, as 

well as the Turkish eighth graders’ average mathematics scores in each content and cognitive domain from 

the TIMSS 2007 and TIMSS 2011 results (Martin et al., 2008; Mullis et al., 2012).  

In the TIMSS 2011 mathematics assessment framework, the items were already categorized into either 

content or cognitive domains (Mullis et al., 2009). The content domain included four sub-domains: numbers, 

algebra, geometry, and data & chance; and the cognitive domain was divided into three sub-domains: 

knowing, applying, and reasoning (Mullis et al., 2009). Because the SBS and OKS assessments have no 

framework as detailed as that of TIMSS, the mathematics items in these assessments (25 items in OKS and 20 

items in SBS) were categorized into the TIMSS sub-domains. Therefore, it is discussed how these items were 

analyzed by the experts in the following section. 

Data Analysis: Content (Document) Analysis 

A content analysis, in other words document analysis, was conducted to categorize the items in the OKS 

2007 and SBS 2011 national assessments by the framework developed for TIMSS 2011 so that it is revealed the 

changes in the frequency of content and cognitive domain-based items between the OKS 2007 and SBS 2011 

national assessments. Krippendorff’s (2004) definition of content analysis as “…a research technique for 

making replicable and valid inferences from texts (or other meaningful matter) to the contexts of their use” (p. 

18) was followed. Krippendorff also indicated that one application of content analysis is the extrapolation of 

trends, which involves drawing inferences from changes between occurrences of observations. Thus, this 

study also employed content analysis technique to make inferences between the two national assessments by 

the help of TIMSS international assessment.  
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Three experts in the mathematics education field were involved in the coding process. Krippendorff 

(2004) stated that researchers employed in the content analysis should have strong cognitive abilities, but more 

importantly they need to have appropriate background in the area of inquiry and familiarity with the 

phenomena under the consideration. All three experts have had at least two years teaching experiences in 

Turkey in the mathematics education field and are familiar with the OKS and SBS assessments as well as 

TIMSS assessment. They all also have a doctoral degree in the mathematics education field, in which their 

expertise includes use of technology in the mathematics instruction, pre-service teachers’ algebraic reasoning 

and teachers’ beliefs on student learning. These experts coded the items independently with the indictive 

content analysis approach, which is consisted by organizing the data, coding, categorization, and the 

abstraction (Elo, & Kyngas, 2008). However, when conducting the content analysis, analysts benefited from 

TIMSS 2011 framework by using prescribed content and cognitive domains as a coding scheme. The process 

of using a framework to conduct the content analysis is called “Framework Analysis” (Ritchie, & Spencer, 

1994). And, a discussion meeting took place to discuss the categorization made by the experts. During the 

coding process, the percent agreement among the analysts was 92% for the OKS, and 95% for the SBS items. 

Table 1 illustrates an example of the categorization of one item from each assessment according to the TIMSS 

2011 framework all three experts agreed upon. The items on which experts did not agree were discussed and 

categorized at the final stage upon an agreement. 

Table 1. The Sample from the Content Analysis of OKS 2007 and SBS 2011 Items by TIMSS Framework (Ministry of 

National Education, 2007c; Ministry of National Education, 2011c) 

 OKS 2007 SBS 2011 

Item Number 7 13 

The Original Item in 

the Assessment 

What is the result of the 

following operation? 

√
1

16
−

1

25
 ∶ √

1

36
+

1

64
 

The figure is consisted of unit-cubes. What cube can be 

taken away without changing the lateral area of the whole 

cube? 

 

Content Domain Numbers Geometry 

Cognitive Domain Knowing Reasoning 

 

Results 

In this part, it is discussed the changes in the mathematics performance of Turkish eighth graders in 

TIMSS 2007 and 2011 and the results of the content analysis of OKS 2007 and SBS 2011 mathematics items 

according to the TIMSS 2011 assessment framework in two aspects: content and cognitive domains. 

Results for the Content Domains  

As can be seen in Table 2, Turkish eighth graders’ overall mathematics scores on the TIMSS increased 

from 432 in 2007 to 452 in 2011, representing significant gains in all content areas, especially geometry (Table 

2), except numbers, in which there was no significant difference in scores. These results were opposite to 

teachers’ expectations as reported by Güner et al. (2013), who found that the content domain in which the 

teachers in their study expected the greatest improvement on the TMSS was numbers, and the domain in 

which they expected the least was geometry. Thus, there was a major disparity between teachers’ expectations 

and students’ most recent performance on the TIMSS. 
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Table 2. Turkish Eighth Graders’ Average Mathematics Scores on TIMSS 2007 and 2011 across Content Domains (Martin 

et al., 2008; Mullis et al., 2012; NCES, 2015) 

 Overall Numbers Algebra Geometry Data & Chance 

TIMSS 2007 432 427 439 406 431 

TIMSS 2011 452** 435 455* 454** 467** 

*p <.05, ** p <.01 

In addition to the fact that there were significant increases in students’ average performances on all 

content domains except numbers, Table 2 also shows that students’ average scores were lower than their 

overall scores in three content domain results: 2007 and 2011 numbers content and 2007 geometry content 

scores (the one-point difference for Data & Chance being considered negligible). While there was a sizeable 

improvement in geometry scores on the second test, both numbers scores indicate that Turkish eighth graders 

may have problems with this particular content. Because the Ministry of National Education does not disclose 

the data for the average content-based scores on the OKS and SBS assessments, useful information about the 

issues underlying the scores could not be accessed. Therefore, the only way to interpret Turkish students’ 

lower scores on the TIMSS than on the national assessments was to compare the distributions of the items 

belonging these specific content domains in the assessments. That is, the average and content-based numbers 

scores on the national assessments should be examined in terms of the frame of the TIMSS assessment to make 

sense of the scores of the latter. On the other hand, despite their low score in geometry in 2007, which was 

lower than their overall score, Turkish eighth graders scored 43 points gain in this area, which was the most 

significant gain in all average content scores (Table 2). Therefore, examining the reason why eighth graders’ 

average geometry scores increased so dramatically is also useful to gain insight into the lack of improvement 

in the numbers content. 

Table 3 shows the percentages of content-based items in OKS 2007 and SBS 2011 items as a result of the 

content analysis in regard to the TIMSS framework. Between these two assessments, there is a remarkable 

difference between the distribution of the items in numbers and geometry contents. On the one hand, while 

24% of mathematics items in OKS 2007 assessment were based on numbers content, this ratio decreased by 

almost half in the SBS 2011 assessment, to 15%. Conversely, the percentage of the geometry items increased 

from 36% in 2007 to 50% in 2011. Additionally, there was a slight change in the proportion of algebra items, 

and data and chance items. 

Table 3. Proportion of Items in OKS and SBS assessments according to the content domains of TIMSS 

 

 

OKS 2007 SBS 2011 

f % f % 

Numbers 6 24 3 15 

Algebra 8 32 6 30 

Geometry 9 36 10 50 

Data & Chance 2 8 2 10 

Total 25 100 20 100 

 

Table 4 provides the opportunity to compare the distribution of content domains among the national 

and the international assessments. In numbers content, while the percentage of the numbers items was closer 

in OKS 2007 with the TIMSS, it fell behind the TIMSS in SBS 2011. The importance of the numbers content in 

OKS 2007 declined to almost half in SBS 2011. And, there is no significant change in students’ average scores 

in number content between TIMSS 2007 and 2011. On the other hand, geometry items in SBS 2011 constituted 

half of the total mathematics items, an increase from 36% in OKS 2007, while only 20% of the TIMSS items 

were geometry content based, both distribution of the items being significantly higher than the TIMSS 

distribution. Given that increases and decreases in the distribution of other content domains seem irrelevant 
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to the changes in average scores. This increase in the importance of the geometry content in Turkish 

assessments may not be the only explanation for why students were successful in geometry content on the 

TIMSS, but it may help to understand this phenomenon. 

Table 4. Percentage of Content Domains in Assessments (Mullis et al., 2009) 

 Numbers Algebra Geometry Data & Chance 

TIMSS* 30% 30% 20% 20% 

OKS 2007 24% 32% 36% 8% 

SBS 2011  15% 30% 50% 10% 

*TIMSS items were already classified by developers of the 2011 TIMSS framework. 

On the other hand, in algebra content, there is a very slight decrease (from 32% to 30%) in the percentage 

of the items between OKS 2007 and SBS 2011, while the percentage of algebra items in the TIMSS framework 

was 30% (Table 4). Despite the very close national percentages, students’ TIMSS algebra scores significantly 

increased from 439 to 455 from 2007 to 2011 (p < .05) (Table 2).  On the other hand, the increase from 431 to 467 

in students’ data & chance TIMSS scores between 2007 and 2011 (p < .01) may be related to the national increase 

of data & chance items from 8% to 10%, bringing it closer to the TIMSS’s 20%. However, again, these could be 

related to the other factors as well. Further, only the ratio of geometry items in SBS 2011 is higher than the 

equivalent ratio in the TIMSS, which is also a likely explanation of the large gain in geometry average scores. 

However, there is still a possibility that students may simply be doing better in some categories than others 

regardless of the importance of the domain in the national assessment, indicating the need for average and 

domain-based scores in national assessments.  

Results for the Cognitive Domains 

Examining the content domains of each assessment provides at least a partial possible explanation of 

students’ significant gain in geometry, and non-significance in numbers content domains. However, it is also 

essential to examine the changes in the distribution of the cognitive domains. Table 5 illustrates the changes 

in students’ average scores in each cognitive domain between TIMSS 2007 and 2011, as well as their overall 

scores. 

Table 5. Turkish Eighth Graders’ Average Mathematics Scores on TIMSS 2007 and 2011 across Cognitive Domains 

(Martin et al., 2008; Mullis et al., 2012; NCES, 2015) 

 Overall Knowing Applying Reasoning 

TIMSS 2007 432 434 423 436 

TIMSS 2011 452* 441 459* 465* 

*p <.01 

Table 5 indicates that students’ average scores in applying and reasoning cognitive domains increased 

significantly while there is no significant difference in their average scores in knowing cognitive domain. One 

question may arise: how are the distribution of these cognitive domains in the national assessments? Table 6 

shows the categorization of the SBS and OKS items in terms of the cognitive domains of the TIMSS framework. 

Table 6. Categorized Items in SBS and OKS assessments according to the cognitive domains of TIMSS 2011 

 OKS 2007 SBS 2011 

f % f % 

Knowing 8 32 10 50 

Applying 9 36 5 25 

Reasoning 8 32 5 25 

Total 25 100 20 100 
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In addition to Table 6, Table 7 compares the distribution of the cognitive domains in Turkish 

assessments to those in the TIMSS. The only increase is in the knowing domain between the distributions in 

OKS 2007 and SBS 2011.  

Table 7. Percentage of Cognitive Domains in Assessments Based on the TIMSS Framework (Mullis et al., 2009) 

 Knowing Applying Reasoning 

TIMSS* 35% 40% 25% 

OKS 2007 32% 36% 32% 

SBS 2011 50% 25% 25% 

 

When considering the average scores in the cognitive domains (Table 5), Table 7 indicates that the 

average performance of Turkish eighth-graders increased in the applying and reasoning cognitive domains 

when the distribution of these domains decreased, and their performance did not significantly change in 

knowing cognitive domain while the distribution of the knowing cognitive domain items increased between 

2007 and 2011 in the national assessments. It is necessary to indicate the fact that teachers and students give 

importance to the percentage of the items in the content areas of the previous placement tests while being 

prepared for their recent ones (Basturk, 2011). Since they focus only on the content areas of the items, while 

no attention paid to the cognitive base of the items, this disparate result may not be a surprise.  

Discussion and Conclusion 

To interpret Turkish eighth graders’ TIMSS 2007 and 2011 mathematics results, this study compared the 

OKS 2007, SBS 2011 and TIMSS mathematics assessments in terms of the content and cognitive domains of the 

TIMSS 2011 framework. Although the overall average mathematics score of the Turkish eighth graders 

increased from 432 to 452 from 2007 to 2011 in TIMSS assessment, there was no significant increase in numbers 

content based score, while the other content domains (algebra, geometry, and data & chance) showed 

increases, especially a gain of 43 points in geometry (Table 2).  

Uğurel et al. (2012) indicated similarities between TIMSS and Turkish assessments by examining them 

with the MATH taxonomy. However, experience with the examination through the TIMSS framework in this 

study indicates that the range of the content and cognitive domains in each assessment is not similar enough 

to the other to be counted as compatible. While the percentage of numbers content items decreased from 24% 

in OKS 2007 to 15% in SBS 2011, the percentage in TIMSS assessment is 30%; and the distribution of geometry 

items increased from 36% in 2007 to 50% in 2011 while only 20% of the TIMSS items were geometry content-

based (Table 4). As a result, this study indicated that the national assessments were drastically changed 

between 2007 and 2011 in Turkey, in terms of the distribution of content and cognitive domains described in 

TIMSS 2011 framework. Of course, assessment developers did not have to consider TIMSS framework when 

creating a national assessment to place students into different types of high schools in Turkey; however, the 

drastic changes were still questionable. Based on the review of the national documents, it was not found any 

information for how national assessments were framed around the different content or cognitive domains. It 

is also possible that the information on the creation of these assessments may not be accessible. Nevertheless, 

it is suggested by the findings of this study that the items in the national assessments should base upon a 

framework, which may help to decrease the anxiety that students, teachers and parents have because of the 

placement tests.  

Additionally, the changes in the distribution of the items belonging to content domains between OKS 

and SBS assessments may not fully explain why students performed differently because changes in patterns 

of the distribution appear irrelevant to the changes in average scores when considering overall. However, the 

change in the distribution of the numbers and geometry items in SBS looked relevant to the change in students’ 

average scores in these two content domains. While the distribution of the numbers content domain decreased 
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between OKS 2007 and SBS 2011, there is no significant difference between students’ average scores in the 

number content domain between TIMSS 2007 and 2011, which is the only content domain having non-

significant change. In addition, students’ average scores increased drastically between TIMSS 2007 and 2011 

in the geometry content domain when the distribution of the geometry items drastically increased from 36% 

to 50% between OKS 2007 and SBS 2011. Determining why geometry content is given such vital importance 

in Turkish assessments is a topic for further study.  

Changes in the distribution of the numbers and geometry content-based items between the national 

assessments seem relevant to the changes in students’ performances between the TIMSS international 

assessments in respective years. While OKS assessment was used in 2007 and SBS in 2011, placement tests 

were also replaced with TEOG in 2014 and LGS in 2018. These drastic changes in the placement tests were of 

course made to enhance the placement system of eighth-graders into the high schools; however, it should also 

be considered the negative psychological effects on students (Karabacak, 2013; Ministry of National Education, 

2007b). Students, parents, educators and educational institutions heavily focus on these national assessments 

because of their pay vital importance in students’ future education (Sarier, 2010). In addition, educational 

priorities are also developed by the highly consideration of the frame of the national assessments (Ministry of 

National Education, 2007b). Biber et al. (2018) indicated that the extent to which items distinguish students 

based on their mathematical skills was increased with the recent transition to LGS assessment in 2018. And, 

Erden (2020) stated that this distinctive enhancement in the national assessments may be caused by the 

increase in the given importance to TIMSS assessment, especially by teachers. Thus,  

• national assessment developers should also give importance to the international assessments, 

especially TIMSS that is more curriculum-oriented, in addition to the teachers who highlight TIMSS 

assessment when preparing students to the national assessments,  

• it is not only suggested to give importance to the international assessments when developing national 

assessments, but also to have a conceptual framework that strictly determines the content domains of 

the items in the national assessments, especially considering the fact that educational priorities are set 

within the frame of the national assessments (Ministry of National Education, 2007b) and students, 

parents, educators and institutions take these national assessments heavily into consideration (Sarier, 

2010).  

In terms of the cognitive domains, on the one hand, examining the percentages of cognitive domains in 

the assessment items, shows that there has been an increase only in the knowing domain, from OKS 2007 to 

SBS 2011. On the other hand, knowing domain was the only one that students’ average score did not change 

significantly. In addition, while the distribution of the items in other cognitive domains decreased, students’ 

average scores increased significantly (Table 7). This disparity may give hints to further researches. It may be 

possible that students and teachers might focus on the context of the questions in the previous placement tests. 

It is not said that they were aware of the cognitive background of the questions; however, focusing on the form 

of the questions from the previous national assessments might implicitly affect students and teachers. 

Therefore, 

• teachers should also consider the cognitive domains that are described in TIMSS 2011 framework, in 

addition to the content domains, and 

• test developers should also consider to have a conceptual framework that strictly describes the 

distribution of the cognitive domains across the items.  

Researchers indicated so many factors affecting students’ mathematics achievement (see Sadak, 2019). 

However, it is essential to know that placement tests are also significant influencers on students and teachers, 

especially in the centralized educational systems, such as Turkey (Kamens, & McNeely, 2010). When 

considering the drastic increase in the distribution of the geometry content items and decrease in the numbers 
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content items between OKS 2007 and SBS 2011, it is not a surprise that their scores in geometry increased the 

most and scores in numbers did not change significantly between TIMSS 2007 and 2011, which is the only one 

students’ scores were not increased significantly among all content domains. By all means, the change in the 

distribution of the items in these domains may not be powerful explanations for the change in students’ 

performances; however, they may give some hints. Especially, the remarkable disparity between the change 

in the distribution of cognitive domains between the national assessments and the change in students’ 

performances on these domains on TIMSS provides some hints. Inclusion of the international assessment 

aspects, at least raising awareness, through the national assessments may help educational systems to compete 

more successfully with their competitors around the world. Güner et al. (2013) indicated that approximately 

48% of the participant teachers, the highest percentage in the study, had expected their students to succeed in 

numbers content, while only 36%, the lowest percentage, expected the same in geometry, in Turkey. However, 

the students’ average scores refuted these expectations, suggesting the need for further research to determine 

the reasons for such incompatibility between expectations and reality. This also supports the claim that 

inclusion of more international assessment aspects in the classroom instruction would make difference in 

students’ performances on these international assessments. Güner et al. (2013) also found that only 31% of the 

Turkish educators who participated in their study took the TIMSS assessment into consideration. This finding 

is critical to making sense of the students’ performance on the TIMSS. It is essential for teachers to understand 

the importance of the TIMSS findings in order to use them in a productive way to improve students’ success 

on the international assessment. One suggestion to the further researches, therefore, would be  

• to look at the inclusion of these content and cognitive domains in the classroom instruction. How these 

domains are included in the instruction, especially through the problem-solving activities, could give 

more hints on students’ performances on the international assessments. Considering the content and 

cognitive domains in the national assessment is not sufficient enough, they should also be considered 

in the classroom instructional activities.  
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