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Abstract: The only purpose of assessment and evaluation activities should not be to grade 

students. On the contrary, it should determine the needs, misconceptions and readiness of students 

with assessment and evaluation activities and selection and placement processes are also carried 

out. For this reason, the qualifications of the assessment tools used, must be appropriate and 

sufficient. Although large scale tests give more importance to these qualities, these qualities may 

sometimes be ignored in teacher-made tests. Based on this point, within the scope of this study, the 

assessment tools prepared by mathematics teachers and preservice elementary mathematics 

teachers studying with them were examined in terms of some features. The study was carried out 

with five mathematics teachers working in five different public elementary schools in a medium-

sized city in the Central Anatolia region and five preservice elementary mathematics teachers 

studying with these teachers. In this context, teachers and preservice teachers were asked to 

prepare an achievement test and to grade student answers for the mathematics classes they conduct 

together. In the method of the study carried out, the survey model was used, and qualitative and 

quantitative data were collected as it was investigated whether there was a difference and 

relationship between the scores of the students, in addition to the characteristics of the test items 

prepared. The findings are presented separately for each research question. 

Key words: mathematics teacher, preservice mathematics teacher, cognitive demand task level. 

 

 

1. Introduction  

Assessment and evaluation are important activity that helps teachers to make decisions about the 

education process and determines students’ learning road maps beside controlling students’ learning at 

the end of the process (The National Council of Teachers of Mathematics [NCTM], 2000). For this 

reason, it can be said that, assessment and evaluation should not be regarded as an activity that is made 

only for grading individuals. Assessment is used for many purposes such as identifying student needs, 

evaluating teaching, grouping students, grading and motivating students (Stiggins, 1999).  In addition, 

the information obtained during and at the end of the assessment process contributes to teachers' 

designing the teaching process appropriately for students (Little, 2009). This makes assessment an 

important component of the teaching process. For this reason, the tests used by teachers during the 

assessment process in classroom should provide information with high quality, to making decisions 

about learning, thinking and achievements of students’ (DiDonate-Barnes, Fives, & Krause, 2014). 

Similarly, NCTM (2000) mentions that, teachers make decisions about what students know and what 

they need to learn based on their assessment results. This situation can make the assessment method 

preferences and results to be realized in the classroom an important factor in the teaching process. For 

this reason, it is important that the assessment methods and contents of tests that teachers and 

preservice teachers who are future teachers will use in the classroom have the necessary competence 

to reveal students’ knowledge and skills.  

https://doi.org/10.24193/adn.15.1.11
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According to NCTM (2000), in order to make assessment more valuable, teachers should go beyond 

the “right or wrong” analysis and focus on how students think about tasks and try to determine 

students’ understanding. For this reason, it becomes important to prepare the assessment tools used in 

the process, which serve the purpose and within the framework of certain standards. Because a well-

structured assessment tool can improve the quality of the learning and teaching process. For this 

reason, teachers should consider students’ age, experience and special needs when choosing 

assessment methods. Since using appropriate questions for students in assessment tools will help to 

show students what their minds can achieve (Ahmed & Pollitt, 2007). 

From this point of view, the importance of assessment literacy becomes apparent in the preparation of 

assessment tools. Assessment literacy can be defined as understanding assessment principles; to be 

able to select, use and develop appropriate assessment methods and techniques for students; 

interpretation of the information obtained as a result of the assessment (DeLuca, Chavez, Bellara, & 

Cao, 2013; Mertler, 2004; Popham, 2004; Stiggins, 1991; Volante & Fazio, 2007). Assessment and 

assessment literacy have an important place in mathematics education as in all areas of education. One 

of the 6 principles that NCTM (2000) has determined for school mathematics is the assessment reveals 

the importance of assessment for teaching mathematics.  NCTM (1989) explains the purpose of 

assessment in mathematics as a process that helps teachers to understand what students know and to 

make decisions for meaningful teaching. Because assessment is one of the main sources of 

information that teachers can access about students. Therefore, the quality of teachers' decisions will 

be as good as the meaningful information they can obtain from this source (NCTM, 2000). 

Teachers with higher assessment literacy may be more aware of what they evaluate, why they do it, 

and how they can assessment the targeted skills. They can detect the situations that may affect the 

assessment results and the errors that may occur in the process and take precautions (Stiggins, 1991; 

Stiggins, 1995). In addition, it can be said that they will be successful in preparing good quality and 

suitable assessment tools. However, in the literature, it is mentioned that the teachers’ and preservice 

teachers’ assessment literacy was insufficient and that teachers who had just started the profession did 

not feel sufficient about assessment literacy (Maclellan, 2004; Mertler, 2004; Plake, 1993; Volante & 

Fazio, 2007). In other words, it is concluded that teachers and preservice teachers do not consider 

themselves sufficient in preparing an effective assessment tool. For this reason, assessment for 

teachers should be one of the focal points in the teacher training process and at every stage of the 

professional development of teachers (NCTM, 2000). Brookhart (2011) has defined the educational 

assessment knowledge and skills for teachers that can be used in this process. The main ones can be 

expressed as content of teaching, concept of assessment, students and class, school and family. In the 

title of teaching content, it is mentioned that the teacher has knowledge of the content, curriculum and 

curriculum taught. For the concept of assessment title, the teacher should know what assessment 

means and what its purpose is and be able to use the assessment tools appropriately. In addition, the 

teacher should be able to test the level of knowledge in the classroom, analyze the questions and 

evaluate the performances. 

Furthermore, it is considered important that the test items used for assessment should address a certain 

cognitive level. Various frameworks have been developed to examine the cognitive dimensions of 

mathematical tasks (Ubuz, Erbaş, Çetinkaya, & Özgeldi, 2010). One of these frameworks is the level 

of cognitive demands developed as mathematical thinking levels within the scope of the QUASAR 

Project (Silver & Stein, 1996). Cognitive demands of task levels (CDTL) is defined as the level of 

thinking and form necessary for the student to successfully answer questions or problems within a task 

(Silver & Stein, 1996; Stein, Smith, Henningsen, & Silver, 2000). CDTL consists of four categories 

named as memorization, procedures without connections, procedures with connections and doing 

mathematics (Stein, Grover, & Henningsen, 1996; Stein & Smith, 1998). The first two of these 

cognitive demand levels, memorization and procedures without connections, are lower-level demands, 

and the last two, procedures with connections and doing mathematics, are higher-level demands 

(Smith & Stein, 1998; Stein et al., 1996; Stein et al., 2000). 

In memorization level that is level 1, the tasks are easy to understand, repetitive or have no 

relationship between them. Tasks at this level are completed simply by knowing the memorized 

definitions and rules without any action. Activities at the level of procedures without connections 
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(level 2) are algorithmic and require limited cognitive skills to complete. There is no need to find a 

connection between the meaning or concepts underlying the processes used. Moreover, there are tasks 

that require connection with conceptual ideas at the level of procedures with connections (level 3), 

with direct or indirect paths to follow general operations. Graphics are evaluated at this level in tasks 

that require connection between multiple representations, such as visual diagrams, symbols. Lastly, 

there are non-algorithmic and complex tasks that require them to understand the nature of 

mathematical ideas, process, or connections at the level of doing mathematics (level 4). At this level, 

students are asked to question tasks, access relevant information, analyze and use them where 

appropriate (Henningsen & Stein, 1997; Smith & Stein, 1998; Stein et al., 2000).  

In this study, CDTL that is containing four levels of cognitive demand, which is put forward by Stein 

and Smith (1998), is used to determine the cognitive demand levels of the prepared test items. Because 

this grouping is stated to be a suitable framework for analyzing secondary school mathematics tasks 

(Ubuz et al., 2010) and used in the analysis of many mathematical tasks (Arbaugh & Brown, 2005; 

Henningsen & Stein, 1997; Jones & Tarr, 2007; Stein & Smith, 1998). 

In studies on assessment literacy, Plake, Impara and Fager (1993) determine that teachers’ assessment 

literacy is higher than preservice teachers. Supporting this situation, Volante and Fazio (2007) express 

that preservice teachers’ assessment literacy is relatively low. They also stated that most of the 

preservice teachers suggested result-oriented assessments. As an example of studies comparing 

assessment knowledge and experience, Mertler (1999) asks teachers about the level of assessment 

knowledge they had before graduation and received answers that it is quite low. When he asked the 

same group of available assessment knowledge levels, he received the mid-level response. Similarly, 

Mertler (2003) found that teachers’ assessment literacy is higher than preservice teachers’ assessment 

literacy. Mertler concluded that this potentially tends to improve teachers’ assessment skills on the job 

as opposed to structured environments such as courses or workshops. On the other hand, Stiggins 

(1999), stated that many teachers are not at an adequate level to evaluate student learning, both at the 

end of the graduation and at the end of the postgraduate education process, and that they have the 

majority of their assessment information at work. Also, DiDonate-Barnes, Fives and Krause (2014), 

found that teachers had both theoretical and practical deficiencies in terms of class assessment 

competencies. They state that the reason for this situation is their teacher training process and lack of 

suitable strategies for test development. Similar to some study results with teachers, Maclellan (2004) 

state that preservice teachers’ knowledge of assessment methods is not sufficient. In details, she 

determines that preservice teachers are insufficient in determining the assessment criteria for their 

tests, explaining what is expected from the test items, scoring and interpreting them.  

In the literature, when the appropriateness of assessment and assessment tools in terms of curriculum 

and objectives of curriculum are analyzed, Özcan and Delil (2018) determine that determined that the 

exams prepared by the teachers are in high harmony with the achievements in the curriculum. 

However, they find that some questions are related to more than one objective and some questions are 

related to objectives of different grade levels.  In another study examining the questioning behaviors of 

teachers and preservice teachers, it is determined that both groups prefer to ask questions with closed 

and low-level thinking, which have a short and one-answer (Çalık & Aksu, 2018). They also 

emphasized that the knowledge, skills and attitudes of teachers and preservice teachers should be 

improved in terms of using question preparation, questioning and questioning techniques.  

Marso and Pigge (1991) stated that the cognitive levels of the exam items prepared by teachers are 

generally examined according to Bloom Taxonomy. In addition, they determine that most of the exam 

items examined are at the level of knowledge and comprehension and multiple choice, matching and 

short answer questions are used as the question type. 

From all of this knowledge, the aim of this study is determined as examining the test items, prepared 

by elementary mathematics teachers and the preservice elementary mathematics teachers who they 

work together, in terms of some features. In addition, it is investigated whether there is a difference 

and a relationship between the scores of the students in the applied tests. It has been noticed that in in 

the literature, the studies examining the similarities or differences between the test items prepared by 

the teachers and preservice teachers are so limited. That’s why, this study is expected to make an 



 Investigation of achievement tests prepared by elementary mathematics teachers and preservice teachers           127 

 

Volume 15 Number 1, 2022 

important contribution to the literature with this feature. Another feature that distinguishes this study 

from other studies is that the cognitive levels of the items used in the exams are determined by CDTL. 

In most studies, the cognitive levels of the test items are determined according to the Bloom 

Taxonomy (Marso & Pigge, 1991). The reason for using CDTL in this study is that CDTL is a 

taxonomy developed to determine the cognitive dimensions of mathematical tasks.  

Based on this point, three research problems presented below are examined within the scope of this 

study. 

• What are the properties (item type, item number, learning and sub-learning area measured and 

cognitive demands of task levels) of the test items prepared by teachers and preservice teachers? 

• Is there any difference between student scores in the tests prepared by teachers and preservice 

teachers? 

• Is there a relationship between student scores in the tests prepared by teachers and preservice 

teachers?  

2. Method  

Research design, study group, data collection tool, data analysis, validity and reliability parts are 

discussed in this section. 

2. 1. Research Design 

Within the scope of this study, it is investigated what the properties of the test items prepared by the 

mathematics teacher and the preservice elementary mathematics teachers they worked with, whether 

there is a relationship and difference between the grades that the students obtained from these tests. In 

this context, survey model has been adopted as the research model of the study. Because according to 

Fraenkel and Wallen (2006), the purpose of survey studies is to define the characteristics of a group as 

it is. According to the research questions, both quantitative and qualitative data are collected and the 

data are analyzed separately consistent with the purpose of each research question. 

Within the scope of the first research problem, it is aimed to examine the test items primarily in terms 

of item type, number, learning and sub-learning area measured and CDTL of test items. For this 

purpose, the data collected through document analysis are analyzed through a case study approach 

from qualitative research methods. Because in case studies, one or more cases are examined in depth 

and data can be collected through documents (Christensen, Johnson, & Turner, 2011). 

Within the scope of the second and third research problems, since the mean grades taken by the 

students in the prepared tests and the relationships between these means are examined, a relational 

study is adopted from the quantitative research methods. Because, according to Christensen, Johnson 

and Turner (2011), it is aimed to explain the relationships between the variables in the relational 

studies. 

2. 2. Study Group 

Within the scope of the study, convenience sampling method has been used as the sampling method. 

In some studies, it is not possible for researchers to determine a sample randomly or systematically 

from the population and according to the purpose of the study, the data might be collected from a 

group that is reached (Fraenkel & Wallen, 2006). Since this research deals with the mathematics 

teachers working in public elementary schools and preservice elementary mathematics teachers who 

are studying with those teachers as the part of teaching practice course given at university, the 

researchers limited the study with the schools that they can reach. In this context, demographic 

features of the study group are presented in Table 1. 
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Table 1. Demographic features of study group 

Group School 

Grade of 

students 

took the 

test 

Number 

of 

students 

took the 

test 

Professional 

experience of 

the teacher 

(years) 

Sex of 

the 

teacher 

Academic grade 

point average 

(GPA) of 

preservice teacher 

(over 4) 

Sex of the 

preservice 

teacher 

1 A 7 30 16 female 2.61 female 

2 B 7 46 17 male 2.64 female 

3 C 7 28 18 male 2.71 male 

4 D 7 67 14 female 2.84 female 

5 E 7 67 12 female 3.19 male 

The schools involved in the study are five public elementary schools in a medium-sized city. The 

study is carried out with 5 mathematics teachers who worked in these schools and agreed to participate 

in the research and 5 preservice elementary mathematics teachers working with these teachers. In the 

table, each teacher and the preservice teacher with whom he/she works are considered as a group. 

Teachers and preservice teachers in the group carry out mathematics lessons with the same students in 

the same classes. In addition, the data obtained from students studying in the classes that teachers and 

preservice teachers work are also examined for two research problems of the study. All teachers and 

preservice teachers in the study group have taught seventh grade mathematics lessons. When the 

related table is analyzed in details, it is seen that the professional experience of mathematics teachers 

varies between 12 and 18 years, and the average academic grade of preservice teachers varies between 

2.61 and 3.19 over 4.00.  In other words, it can be said that the professional experience of the teachers 

in the study group is sufficient, and the preservice teachers’ academic achievements are at medium and 

above the medium levels. In addition, three of the teachers in the study group are female and two are 

male; three of the preservice teachers are female and two are male. 

2.3. Data Collection Tool 

The teachers and the preservice teachers in each group carry out math classes in the same class at the 

same time as they work together. Therefore, the teachers and preservice teachers have grasp of the 

same process and the same students. Within the scope of the study, firstly, teachers and preservice 

teachers in each group are asked to prepare an achievement test in accordance with the topics 

discussed during their classes, in order to apply to the students. In this context, a total of 10 different 

achievement tests (5 of them are prepared by teachers and 5 of them are prepared by preservice 

teachers) are obtained from 5 groups and these tests are used as data collection tool. Teachers and 

preservice teachers are asked to apply the tests prepared separately to the same students on the same 

day and afterwards, they are asked to grade their own tests for each student. 

2.4. Data Analysis 

Following the application and grading of the tests, all test items and the students’ grades received from 

these tests are examined during data analysis. In this context, the data collected by document analysis 

within the framework of the first research problem of the study, firstly item types and frequency of 

those types are found in the tests prepared by the teachers and preservice teachers, then the learning 

and sub-learning areas measured by the items are examined within the scope of the Ministry of 

National Education- MoNE (2018) mathematics lesson curriculum. Each researcher carried out this 

process separately and it is observed that they agreed on 99.2% of the items. Later, the researchers 

come together to discuss disagreements on the items and reached the final decision. Finally, the 

classification made by Smith and Stein (1998) is adopted in order to determine the CDTL of items and 

each researcher evaluated the test items separately according to that classification. As a result of this 

process, it is determined that the researchers made 98.9% compatible groupings in terms of CDTL of 

the items. The researchers came together for the items with disagreement and concluded the process 

by re-evaluating. 

Within the scope of the second and third research problems of the study, the grades obtained by the 

students from the tests prepared by teachers and preservice teachers are examined. In this section, 
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where quantitative data are obtained, it is examined whether the data show a normal distribution in 

determining the statistical methods to be used. Descriptive statistics regarding the mentioned data are 

presented in Table 2. 

Table 2. Descriptive statistics about the test scores 

Group 

Number 

of 

students 

took the 

test 

Average 

score taken 

from 

teacher’s 

test 

(over 100) 

Average score 

taken from 

preservice 

teacher’s test 

(over 100) 

Standard 

deviation 

of 

teacher’s 

test 

Standard 

deviation 

of 

preservice 

teacher’s 

test 

p value for 

the 

normallity 

test of 

teacher’s 

test 

p value for the 

normallity test 

of preservice 

teacher’s test 

1 30 55.83 34.50 29.80 31.05 0.07  0.00* 

2 46 53.15 35.96 21.01 22.77 0.40 0.17 

3 28 91.82 69.96 11.28 19.80  0.00* 0.16 

4 67 63.34 56.33 25.08 24.08  0.00* 0.06 

5 67 63.34 48.78 25.08 19.79  0.00* 0.47 

*p<0.05 

When the table is examined, it is determined that the test scores for at least one test group (the test 

prepared by the teacher or the test prepared by the preservice teacher in the same group) in all groups 

except the second group do not show a normal distribution. Therefore, while parametric methods are 

conducted in all statistical analyzes for the second group, non-parametric analyzes are conducted in 

the analyzes performed for other groups. 

In addition, the effect sizes of the significant differences between the means obtained as a result of the 

analyzes carried out within the framework of the second research problem are calculated. While the 

cohen d value is calculated as the effect size of the differences obtained from parametric analyzes 

(Cohen, 1998), the r value is calculated for the differences obtained from non-parametric analyzes 

(Fritz, Morris, & Richler, 2012). 

2.5. Validity and Reliability 

According to Fraenkel and Wallen (2006), validity defines the meaningfulness, appropriateness, and 

usefulness of the data. Expert opinion is used for the content validity and appearance validity of the 

data obtained in this study (Büyüköztürk, 2007). In addition to that, since the description of the study 

group and the process about obtaining the results of the study are the factors that increase validity, this 

process has been described in details. In addition, within the scope of reliability studies, researchers 

firstly grouped the data independently in the context of the related literature. Then, the consistency of 

the groupings made is examined and necessary arrangements are conducted together by researchers. 

3. Results 

Results obtained within the scope of the study are presented according to the research questions. 

3.1. What Are the Properties of the Prepared Test Items? 

In this context, the types and numbers of the test items prepared by teachers and preservice teachers, 

measured learning areas and sub-learning areas with those items, as well as the CDTL of the items are 

examined. 

3.1.1. Results about item types and numbers. The data regarding the item types and numbers in the 

tests prepared by the teachers and preservice teachers are given in Table 3. 
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Table 3. Item types and numbers in the tests 

Group 

Teacher (T)/ Preservice 

Teacher (PT) 

Number of items in 

the test Item type /frequency 

Frequency of item 

type 

1 T1 21 multiple choice 17 

open ended 4 

PT1 12 multiple choice 4 

open ended 7 

matching 1 

2 T2 20 multiple choice 20 

PT2 11 multiple choice 2 

open ended 9 

3 T3 15 multiple choice 10 

open ended 5 

PT3 15 multiple choice 10 

open ended 5 

4 T4 25 multiple choice 14 

open ended 8 

filling gap 3 

PT4 20 multiple choice 15 

open ended 5 

5 T5 25 multiple choice 14 

open ended 8 

filling gap 3 

PT5 26 multiple choice 8 

open ended 3 

true/false 9 

filling gap 6 

According to the data obtained and presented in Table 3, the findings related to the item types and 

numbers in the tests prepared by teachers and preservice teachers are analyzed in three categories. It is 

observed that the preservice teachers in the first category included more different types of questions 

than the teachers they worked with. For example, when the test prepared by T1 is examined, it is 

determined that there are 21 items in totally where 17 of these items are multiple choice, four are 

open-ended items. It is observed that PT1 who worked with T1 prepared a 12-item test with four 

multiple choice, seven open-ended and 1 matching type for the same students. According to these 

findings, it can be said that T1 and PT1 do not give much importance to the variety of item types. 

However, in the test prepared by PT1 by using fewer items than T1, more open ended item type is 

included. Similarly, while T2 prepared a 20-item test consisting of multiple choice items, PT2 working 

with T2 prepared an 11-item test, two multiple choice and nine open-ended items. Finally, T5 prepared 

a test with a total of 25 items, which are mostly multiple choice with14 items, eight of them are open-

ended and three of them are filling the gap type items. On the other hand, PT5, who worked with T5, 

also included 26 items, that eight of them are multiple choice, three open-ended, nine right / wrong 

and six filling gap types, by emphasizing the variety of item types. 

In the second category, there is a teacher and a preservice teacher whose item types and numbers are 

similar. In details, T3 and PT3 included 15 items, where 10 of them are multiple choice and five of 

them are open-ended items, in their tests. According to these findings, it is concluded that T3 and PT3 

are not care about the variety of item types, and they prepared a test with a small number of items, 

mostly using the multiple choice item type. 

When the test items prepared by T4 and PT4 in the last category are examined, it is observed that the 

teacher gave more importance to the variety of item types and number of items than the preservice 

teacher. T4 included 25 items, including 14 multiple choice, eight open-ended and three filling gap 

types. On the other hand, PT4 prepared a 20-item test with 15 multiple choice and five open-ended 

item type. 

3.1.2. Results about the distribution of test items in learning and sub-learning areas. The data 

related to the distribution of the items in the tests prepared by teachers and preservice teachers in the 
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learning areas and sub-learning are presented in Table 4. 

Table 4. Distribution of the items according to the learning and sub-learning areas 

Group 

Teacher (T)/ 

Preservice Teacher 

(PT) Learning area/Sub-learning area 

Frequency of 

objectives 

Frequency 

of items 

1 T1 Algebra /equity and equation 3 3 

Numbers and operations / rate and ratio 6 8 

Numbers and operations / percentages 4 4 

Geometry and measurement /lines and angles 2 5 

Not belong to any learning area 0 1 

T1 Numbers and operations / rate and ratio 4 4 

Numbers and operations / percentages 3 2 

Geometry and measurement /lines and angles 1 2 

Geometry and measurement /polygons 3 4 

2 T2 Numbers and operations / rate and ratio 6 6 

Numbers and operations / percentages 4 4 

Algebra /Algebraic expressions 1 1 

Algebra / equity and equation 2 2 

Geometry and measurement /lines and angles 1 3 

Not belong to any learning area 0 4 

PT2 Numbers and operations / rate and ratio 4 4 

Numbers and operations / percentages 3 2 

Geometry and measurement /lines and angles 1 2 

Geometry and measurement /polygons 2 3 

3 T3 Numbers and operations / rate and ratio 4 5 

Numbers and operations / percentages 3 4 

Algebra / equity and equation 1 2 

Geometry and measurement /lines and angles 2 4 

PT3 Numbers and operations / rate and ratio 3 5 

Numbers and operations / percentages 3 4 

Algebra / equity and equation 3 3 

Geometry and measurement /lines and angles 2 2 

Geometry and measurement /polygons 1 1 

4 T4 Numbers and operations /operations in 

rational numbers 

1 1 

Numbers and operations / rate and ratio 7 9 

Numbers and operations / percentages 3 4 

Algebra / equity and equation 3 3 

Geometry and measurement /lines and angles 1 6 

Not belong to any learning area 0 2 

PT4 Numbers and operations / rate and ratio 5 9 

Numbers and operations / percentages 4 5 

Geometry and measurement /lines and angles 1 2 

Not belong to any learning area 0 4 

5 T5 Numbers and operations /operations in 

rational numbers 

1 1 

Numbers and operations / rate and ratio 7 9 

Numbers and operations / percentages 3 4 

Algebra / equity and equation 3 3 

Geometry and measurement /lines and angles 1 6 

Not belong to any learning area 0 2 

PT5 Numbers and operations / rate and ratio 6 9 

Numbers and operations / percentages 3 7 

Algebra / equity and equation 1 1 

Geometry and measurement /lines and angles 2 3 

Not belong to any learning area 0 6 



132 Feride ÖZYILDIRIM-GÜMÜŞ, Gülfem SARPKAYA-AKTAŞ, Hilmi KARACA 

 

Acta Didactica Napocensia, ISSN 2065-1430 

Findings obtained according to Table 4 are again examined in three categories. It is determined that 

the items in the first category, T1 and PT1, measured the gains in different learning and sub-learning 

areas. In other words, T1 and PT1, who worked in the same class during the same period, are focused 

on measuring the success of students in that class in different sub-learning areas. For example, while 

T1 measures three objectives with three items in the equity and equation sub-learning area of algebra 

learning area, PT1 does not include any items and objectives from this sub-learning area. On the other 

hand, while PT1 uses four items for three objectives in the polygons sub-learning area of geometry 

and measurement learning area, it is determined that T1 does not include this sub-learning area in her 

test. Besides, it is determined that both T1 and PT1 uses different number of items with different 

objectives related to the lines and angles sub-learning area of geometry and measurement learning 

area, the rate and ratio sub- learning area of numbers and operations, and the percentages sub-learning 

area of same learning area in their tests. In addition, when the curriculum is examined, it is determined 

that T1 deals with the majority of the objectives in the mentioned sub-learning areas, but PT1 covers 

the objectives in a narrower scope in their tests. In addition, one of the items prepared by T1 does not 

address any objective in the curriculum. Another example that can be included in this category is T2 

and PT2. The test prepared by T2 includes two sub-learning areas in the algebra learning area by 

considering half of the objectives in the curriculum, whereas PT2 does not include any objective 

related to the algebra learning area in her test. On the other hand, while the polygons sub-learning area 

of measurement learning area is included with two objectives out of five by PT2, T2 does not include 

the polygons sub-learning area in his/her learning area. In addition to that, it is determined that the 4 

items included in T2’ test do not measure any objective in the curriculum. Finally, T2 and PT2 use one 

objective out of the two in the lines and angles sub-learning area of geometry and measurement 

learning area. It is observed that the objectives in rate and ratio sub-learning area and percentages sub-

learning area of numbers and operations learning area are included in T2’s test more comprehensive 

than PT2’s test. 

In the second category, it is observed that the preservice teacher deals with the objectives and sub-

learning areas more comprehensively than the teacher. When the tests prepared by T3 and PT3 in this 

category are analyzed, it is determined that the extra geometry and measurement learning area of PT3 

includes one objective out of five in the polygons sub-learning area. Similarly, while T3 measures one 

out of four objectives in the equity and equation sub-learning area of algebra learning area with two 

items, PT3 measures three objectives of the same sub-dimension with three items. On the other hand, 

it is determined that both T3 and PT3 use similar number of objectives and items in their tests for the 

lines and angles sub-learning area of geometry and measurement learning area and for the percentages 

sub-learning rate and the ratio sub-learning area of the numbers and operations learning area. 

In the last category, there are T4, PT4, T5 and PT5, where teachers’ tests include more sub-learning 

areas than preservice teachers’ tests. For example, when T4 measures the operations on rational 

numbers sub-learning of the numbers and operations learning area with one item for one objective out 

of five objectives given in the curriculum PT4, does not address this sub-learning area in her test. 

Similarly, while T4 includes three items for three objectives from the equity and equation sub-learning 

area of the algebra learning area, which is included in the curriculum with four objectives, PT4 does 

not include this sub-learning area in her test. On the other hand, both T4 and PT4 include the 

objectives for the lines and angles sub-learning area of geometry and measurement learning area, rate 

and ratio sub-learning area with the percentages sub-learning area of the numbers and operations 

learning area with small differences in their tests. Finally, it is determined that three items prepared by 

T4 and four items prepared by PT4 do not measure any objectives in the relevant curriculum. 

Similarly, when the tests prepared by T5 and PT5 are examined, it is observed that operations on 

rational numbers sub-learning area of the numbers and operations learning area that is presented with 

five objectives in the curriculum, T5 include one item for one objective, where PT5 do not include any 

objective related to that sub-learning area. Moreover, it is determined that two items prepared by T5 

and six items prepared by PT5 do not measure any objectives in the relevant curriculum. Apart from 

that, it is determined that T5 and PT5 deal with many objectives with similar number of items in the 

rate and ratio sub-learning area and the percentages sub-learning area of numbers and operations 

learning area, the equity and equation sub-learning area of the algebra learning area, and the lines and 

angles sub-learning area of geometry and measurement learning area in their tests. 
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3.1.3. Results about the CDTL of items. The data regarding the distribution of the items in the tests 

prepared by teachers and preservice teachers according to CDTL are presented in Table 5. 

Table 5. Distribution of test items according to CDTL 

Group 

Teacher (T)/ 

Preservice 

Teacher (PT) 

Number 

of items 

in the test Level of CDTL 

Number 

of items 

in CDTL 

Percentage 

of items in 

CDTL 

1 T1 21 level 1- memorization 0 0 

level 2- procedures without connections 8 38.09 

level 3- procedures with connections 13 61.90 

level 4- doing mathematics 0 0 

PT1 12 level 1- memorization 1 8.33 

level 2- procedures without connections 1 8.33 

level 3- procedures with connections 10 83.33 

level 4- doing mathematics 0 0 

2 T2 20 level 1- memorization 2 10 

level 2- procedures without connections 10 50 

level 3- procedures with connections 8 40 

level 4- doing mathematics 0 0 

PT2 11 level 1- memorization 1 9.09 

level 2- procedures without connections 4 36.36 

level 3- procedures with connections 6 54.55 

level 4- doing mathematics 0 0 

3 T3 15 level 1- memorization 0 0 

level 2- procedures without connections 6 40 

level 3- procedures with connections 9 60 

level 4- doing mathematics 0 0 

PT3 15 level 1- memorization 0 0 

level 2- procedures without connections 4 26.67 

level 3- procedures with connections 11 73.33 

level 4- doing mathematics 0 0 

4 T4 25 level 1- memorization 4 16 

level 2- procedures without connections 10 40 

level 3- procedures with connections 11 44 

level 4- doing mathematics 0 0 

PT4 20 level 1- memorization 4 20 

level 2- procedures without connections 9 45 

level 3- procedures with connections 5 25 

level 4- doing mathematics 2 10 

5 T5 25 level 1- memorization 4 16 

level 2- procedures without connections 10 40 

level 3- procedures with connections 11 44 

level 4- doing mathematics 0 0 

PT5 26 level 1- memorization 7 26.92 

level 2- procedures without connections 5 19.23 

level 3- procedures with connections 14 53.85 

level 4- doing mathematics 0 0 

 

When the data presented in Table 5 are examined, the CDTL of the items used by the teachers and 

preservice teachers in the tests are analyzed in three categories. The first category includes teachers 

and preservice teachers in the 1st, 2nd and 3rd groups. In this category, preservice teachers prepare 

items with higher CDTL than the teachers they worked together. For example, while 61% of the items 

prepared by T1 are at the third level, that is procedures with connections, and 39 % of them are at the 

second level, procedures without connections. On the hand 83% of the items prepared by PT1 are at 

the third level, which is procedures with connections. Similarly, while T2 prepared his test as 40% 

from the third level items and 50% from the second level, it is determined that the PT2 prepared 55% 

from the third level and 36% from the second level. Lastly, it seen that 60% of the test items prepared 
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by T3 are at the third level and 40% of them are at the second level where PT3 prepares the items as 

73% of them at third level and 27% of them at second level. 

In the second category, the teacher prepares items with higher CDTL than the preservice teachers. For 

instance, it is observed that T4, which is in this category, prepares items as 44% of them are at third 

level 40% of them are at the second level, where 16% of them at the first level which is the lowest 

one. On the other hand, in the test prepared by PT4, 20% of the items at the first level, 45% of them 

are at the second level and 25% of them are at the third level. 

It is determined that the CDTL of the test items prepared by T5 and PT5 in the last category differ. For 

example, it is determined that T5 prepares 16% of the items at the lowest level, of 40 %of them are at 

the second level and 44% of them are at third level. On the other hand, it is seen that 27% of the items 

prepared by PT5 are at the first level, 19% of them are at the second level and 54% of them are at the 

third level. 

In general, it is determined that the CDTL of the items that preservice teachers used are at the second 

and third level and only one pre-service teacher (PT4) prepared a question at the highest level of the 

CDTL. 

3.2. Is There Any Difference Between the Students’ Grades Obtained from The 

Teachers’ and Preservice Teachers’ Tests?  

Another sub-problem examined within the scope of the study is whether there is a significant 

difference between the grades of the students obtained from the teachers’ tests and preservice teachers’ 

tests. The results of the analysis carried out in this context are presented in Table 6. 

Table 6. Comparison of the students’ grades from the tests 

Group 

Number of 

student 

took the 

tests 

Mean of 

teacher’s test 

Mean of 

preservice 

teacher’s 

test t z 

Mean 

rank 

(for z 

value) 

Sum of 

ranks 

(for z 

value) p 

Effect 

size 

1 30 55.83 34.50 - -4.63* 1.50 3.00 0.00** -0.84 

2 46 53.15 35.96 7.18 - - - 0.00** 1.05 

3 28 91.82 69.96 - -4.65* 0 0 0.00** -0.87 

4 67 63.34 56.33 - -3.76* 26.13 496.50 0.00** -0.45 

5 67 63.34 48.78 - -5.70* 20.55 226.00 0.00** -0.69 

*based on positive ranks      **p<0.05 

When the table above is analyzed, it is seen that the students in all groups have a lower average in the 

tests prepared by preservice teachers than the tests prepared by teachers. In the analyzes performed to 

determine whether these differences are significant, it is seen that the differences are significant for 

group 1 (z = -4.63; p = 0.00 <0.05); group 2 (t = 1.86; p = 0.00 <0.05) group 3 (z = -4.65; p = 0.00 

<0.05), group 4 (z = -3.76; p = 0.00 <0.05) and group 5 (z =-5.70; p=0.00<0.05). In other words, 

students in all groups have been more successful in the tests prepared by teachers than the tests 

prepared by preservice teachers. In addition, the effect size of these statistical differences is calculated. 

It has been determined that the effect size in group 4 is at medium level and at high level in other 

groups (Coolican, 2009). 

3.3. Is There a Relationship Between the Grades That the Students Obtained From the 

Tests Prepared by Teachers and Preservice Teachers? 

Finally, within the scope of this study, it is examined whether there is a relationship between the 

grades of the students obtained from the tests prepared by teachers and preservice teachers. Related 

analysis results are presented in Table 7. 
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Table 7. The relationship between students’ grades from the tests 

Group 

Number of student took 

the tests 

Mean of teacher’s 

test 

Mean of preservice 

teacher’s test 

Correlation 

value p value 

1 30 83.77 88.37 0.69 0.00* 

2 30 55.83 34.50 0.86 0.00* 

3 46 53.15 35.96 0.73 0.00* 

4 28 91.82 69.96 0.63 0.00* 

5 67 63.34 56.33 0.85 0.00* 

6 23 64.13 65.74 0.86 0.00* 

7 32 63.75 67.91 0.85 0.00* 

8 67 63.34 48.78 0.78 0.00* 

*p<0.01 

4. Discussion and Conclusions 

4.1. Conclusion and Discussion About Item Types and Numbers 

Three different results are reached by examining the tests prepared by teachers and preservice teachers 

according to the number and type variety of items. Firstly, the variety of item types used by preservice 

teachers in tests is better than the teachers they work with. Second result is that the number and variety 

of items used by teachers and preservice teachers in the tests they prepared are similar. Lastly, the 

teacher gives more place to the item variety and number than the preservice teacher. According to the 

results of this study, generally the types of test items prepared by teachers and preservice teachers are 

multiple choice, open ended, filling gap, matching and true / false. In the tests prepared by 

mathematics teachers and preservice teachers, it is seen that the most used item type is multiple 

choice.  The variety of item types used by teachers and preservice teachers in test is important. Since 

understanding the characteristics of different item types f is an important step for the correct 

interpretation and use of assessment results (Brassil & Couch, 2019). However, in the literature, there 

are results regarding the different item types that measure different characteristics of student learning. 

For example, Ozuru, Briner, Kurby and McNamara (2013) express that performance in open-ended 

questions is related to the quality of students’ self-explanations, but performance in multiple-choice 

questions is related to the previous level of knowledge of students. These results show that open-ended 

and multiple choice questions measure different aspects of comprehension processes. Also, in their 

study, Chen, Gotwals, Anderson and Reckase (2016) found that a combination of different item types 

can measure all aspects of the structure, that is, item types in different formats can evaluate slightly 

different aspects of learning progress. A combination of different formats can provide more 

comprehensive information about students’ abilities, given that multiple choice questions focus on 

students’ ability to determine the best choice, but open-ended questions assess students’ ability to 

organize and synthesize their knowledge to solve problems (Chen, Gotwals, Anderson, & Reckase, 

2016; Yao & Boughton, 2009). Considering that students prefer multiple choice test items based on 

memorization rather than open-ended exams (Ben-Chaim, & Zoller, 1997), it is understandable that 

teacher and preservice teachers prefer multiple choice item types. Similarly, Birgin (2007) find that 

most of the preservice teachers tend to use tests with multiple choice items, short answer items, and 

filling gap item types.  In addition to that, although the teachers and preservice teachers use different 

types of items to measure the different thinking structures of their students, the multiple choice items 

which encourage students to answer questions through a limited timeframe without thinking deeply 

are used too often (Krulick, Rudnick, & Milou, 2003; Romberg & Lange, 2005; Sheffield & 

Cruikshank, 2000) and all these results are compatible with the findings of this study.  

4.2. Conclusion and Discussion About Learning Area of Items 

Again, three different results are obtained within the scope of the study regarding the learning areas 

included in the tests prepared by teachers and preservice teachers. Firstly, it is found that the teacher 

and preservice teacher considered different sub-learning areas in the tests they prepared. For example, 

T1 and PT1, who work in the same class during the same period, focused on measuring the success of 

students in that class with different sub-learning areas. Secondly, it is concluded that the preservice 
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teachers examined the objectives and sub-learning areas more comprehensively in the tests they 

prepared. Thirdly, the fact that some teachers included more sub-learning areas than preservice 

teachers is among the results of the study. Another result of this research is that four teachers and two 

preservice teachers include test items related to objectives that are not valid for the related grade level. 

These results may be interpreted that preservice teachers and especially teachers do not consider the 

content validity in the tests they prepared. Similar to this situation, Quansah, Amoako and Ankomah 

(2019) examine the tests prepared by mathematics teachers and state that teachers cannot prepare a test 

that includes all of their learning areas. It cannot be expected to reflect the skills and learning 

outcomes for an assessment that is not valid, since it cannot possibly measure the content of learning 

areas in the curriculum (Nitko, 2001). Because if the objectives in the learning areas at the related 

grade level are not included in the tests prepared, it reduces the validity of the assessment. The aim of 

teachers to include the items related to the objectives in the previous classes may be an effort to 

prepare test with easier items where they see that the student level is low in their classes 

4.3. Conclusion and Discussion About CDTL 

According to the evaluations of the questions prepared by the teachers and preservice teachers 

according to their cognitive demand levels, three basic results are obtained. First of them is that 

preservice teachers prepare higher CDTL items than teachers they worked together.  The second is that 

teachers prepare items at a higher CTDL than preservice teachers. Finally, it is the situation that the 

test items prepared by the teacher and the preservice teacher that they work together do not show a 

pattern at BIS levels of test items. In general, the test items prepared by teachers and preservice 

teachers are at level 2 and level 3, and only one preservice teacher (PT4) prepared a test item at the 

highest level (level4). In previous studies, it has been observed that mathematics teachers prepare low 

cognitive level items in their tests (Güler, Özdemir, & Dikici, 2012; Köğce & Baki, 2009; Marso & 

Pigge, 1991; Quansah, Amoako, & Ankomah, 2019). In another study, the CDTL levels of the 

questions used in the teaching environment are examined and it is determined that the teachers asked 

questions at the level of level 2 and level 3 generally (Ubuz & Sarpkaya, 2014). Similarly, in this 

research also, it is seen that the items are prepared mainly at the level level2 and level 3. However, 

Quansah, Amoako and Ankomah (2019), express that 30% of the test items must be at low cognitive 

level and 70% at high cognitive level, and the items prepared by mathematics teachers who 

participated in their research do not meet this criterion.The National Council of Teachers of 

Mathematics (NCTM, 2000) in the United States proposes the use of questions covering cognitive 

processes so that the results can be solved in different ways, that is, students who have more than one 

solution can use their higher level thinking skills. Therefore, it may be thought that the items requiring 

higher CDTL should be included in the tests in classes. In addition, in their study, Köğce and Baki 

(2009) examined the cognitive levels of the items asked by mathematics teachers when assessing their 

students according to Bloom’s taxonomy and as a result, they find that teachers prefer the items at the 

level of understanding and application. Since understanding and application level items may be 

considered as level 2, level 3 according to CDTL. Therefore, the results of this study carried out are 

similar to the results of Köğce and Baki (2009).  

On the other hand, Bal (2012) conclude that preservice teachers prefer the use of tests that will reveal 

their cognitive levels. Although preservice teachers want to be evaluated with tests that will reveal 

cognitive processes for themselves, it is determined that they do not pay attention to cognitive thinking 

levels in the tests they will prepare for their students. It is thought that this situation arises because the 

preservice teachers do not have sufficient knowledge in preparing a test. 

4.4. Conclusion and Discussion About the Difference and Relationship Between the Grades of 

the Students Obtained from the Tests 

According to the findings obtained within the scope of this study, the students are more successful in 

the test prepared by teachers than the tests prepared by the preservice teachers. In his study, Mertler 

(2003) investigate the assessment literacy differences between teachers and preservice teachers and 

mentioned that the preservice teachers got the lowest grade from the sub-competency to prepare valid 

grading procedures. One result of this study conducted, that the students got higher grades from the 
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tests prepared by the teachers, may have been caused by the lack of preservice teachers’ grading 

procedures like in the study Mertler (2003) expressed.  

In another study by Cizek, Fitzgerald and Richard (1996), teachers are examined in terms of their 

experiences and found that there is no difference in their assessment and evaluation knowledge. 

Considering that teachers are more experienced than preservice teachers this situation is not parallel to 

the results of this study. In addition, students getting lower grades from the tests prepared by 

preservice teachers may be due to the result of the teachers asking test items about the objectives at 

lower grade levels.  In teachers’ tests, the inclusion of objectives from previous grade level’s learning 

areas may have lowered the level of items so that students may have higher grades than the tests 

prepared by preservice teachers. 

Finally, as a result of the study, it is obtained from the tests prepared by the teachers and preservice 

teachers that there is a significant and positive relationship between the grades of the students. This 

result indicates that as the grades obtained from the tests prepared by the preservice teachers increase, 

the grades obtained by the tests prepared by the teachers increase. Therefore, it can be interpreted that 

the tests prepared by the teachers and preservice teachers can measure the same features of students.  

5. Suggestions 

In this study, in which the tests prepared by teachers and preservice teachers to examine students’ 

learning are examined, it is observed that teacher and preservice teachers mostly used multiple choice 

item type. Also, it is among the results that teachers generally include items from previous grade level 

objectives. When analyzed the items in terms of CDTL, it is found that teachers and preservice 

teachers generally prepare items at level 2 and level 3. This shows the relationship between the tests 

prepared by teachers and preservice teachers who they worked together have similar characteristics.  

According to the results found in this study, the following suggestions can be given. 

It is important for teachers to be able to choose, develop and implement appropriate tests for their 

classes by realizing the objectives they want to achieve with their assessment and evaluation activities 

(Stanford & Reeves, 2005). For this reason, it can be suggested that mathematics teachers and 

preservice teachers may use table of specification in order not to ignore the objectives stated in the 

curriculum. Also, in their lessons, they should be encouraged to use questions that require higher 

thinking, such as doing mathematics, as well as questions that are based on memorization, that 

requiring lower-level thinking. Such questions should be helped to raise awareness of students about 

improving their cognitive competence. awareness can be increased through in-service training courses 

for teachers and practical studies in preservice teachers for assessment and evaluation courses. 
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