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Abstract: This study aims at determining the correlations between classical Test Theory (CTT) and Item Response 

Theory (IRT)-based statistics and parameters of test items of differing formats measuring the same behaviour, and 

at finding whether or not the type of format has any systematic effects on students’ scores. For these purposes, the 

differences between statistics and parameters estimated for the three different tests administered to 116 individuals 

were tested, and the systematic effects of the format types on students’ scores were analysed with the help of 

Generalizability (G) theory. In consequence, it was found that there were significant differences between true-false 

test and short answer test at the level of 0.05 error and there were no significant differences between multiple choice 

test and short answer test. While there were no significant differences between the tests in a parameters estimated 

on the basis of IRT, there were significant differences in b parameters between true-false tests and multiple choice 

as well as short answer tests. And it was found with the G Theory analysis that item format did not have any 

systematic impacts on the variability in students’ scores and that individuals gave consistent responses from one 

format to the other.  
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I. INTRODUCTION 
The core elements of a test are its‟ items. As the quality of items high, the test quality becomes higher. The 

values are called psychometric features as a whole that represent quality of items and tests. According to classic test 

theory, item statistics are psychometric features that present quality of test in terms of item response theory. There 

are various factors which affect tests‟ psychometric features. For instance, the length of the test, size of the groups to 

which the test is administered, test developer‟s experience and piloting are factors affecting the psychometric 

properties of the test. Another factor is items‟ type or format. 

Most of the features can be measured by means of different item formats in Education and Psychology. 

However, the decision of which item format will be used to measure certain features generally depends on test 

developers. However, when deciding on item format, taking into consideration the format‟s impact on validity and 

reliability, test and item parameters will provide useful results.   

There are a number of research studies about item the impacts of format on test and items‟ psychometric 

features in Turkey and abroad. It is seen that whereas old-dated studies are based on Classical Test Theory (CTT), 

new-dated studies are based on Item Response Theory (IRT) (Lam, 2012; Hagge, 2010; Salahi, 2013; Lissitz, Hou & 

Slater, 2012; Haigh, 2011; Griffo, 2011; O‟Neil& Brown, 1997; Lancester, 1987; Maihoff, 1985; Kubinger & 

Gottschall, 2007; Wilcox & Pollock, 2014).  An examination of the studies conducted in Turkey shows that analyses 

are generally based on CTT (Kan & Kayapınar, 2006; Morgil &Yılmaz, 2001; Aydın, 1993; Özalp, 1992; Cömert 

2010; Büyükturan & Demirtaşlı, 2013; Bayır, 1998).On the other hand, it is observed that research which has been 

carried out abroad focuses on mixed format and the number of questions in different formats generally is not 

equal.In related research, the size of correlation or the size of difference between parameters and statistics have been 

investigated but the impact of item format  hasn‟t been investigated fully as the source of difference on students‟ 

achievement. 

Kan and Kayapınar (2006), a study conducted in Turkey, found statistically significant differences in terms 

of item statistics between short answer tests and multiple choice tests measuring the same behaviour whereas they 

found no significant differences in students‟ scores on the basis of test format. Another study performed by Morgil 

and Yılmaz (2001)compared Chemistry achievement tests which were prepared for the same target behaviour in 

three different types of items (multiple choice, short answer and essay type) as equivalent to each other and which 

were administered to the same group of students in terms of psychometric properties and students‟ achievement. 

Consequently, no significant differences were found between the tests in terms of psychometric properties. In terms 

of students‟ achievement, on the other hand, significant differences were found between multiple choice tests and 

short answer tests in favour of short answer tests, and between short answer tests and essay type tests in favour of 

short answer tests. However, no significant differences were found between multiple choice tests and essay type 
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tests. Both Aydın (1993) and Uğurlu (1996) foundin their study aiming to compare the psychometric properties of  

the test items of multiple choice tests and those of short answer tests that short answer tests were more difficult and 

more discriminating. Karaca (1996) compared the item statistics of multiple choice tests, short answer tests and true-

false tests. Accordingly, it was found that item difficulty was higher in true-false tests and in multiple choice tests 

and that the items in true-false tests were more discriminating. As to the review of foreign literature, Lancaster 

(1987) compared the item difficulty and item discrimination indices of the items in multiple choices tests and in 

short answer tests. While the items in short answer tests were expected to be more difficult and more discriminating, 

no significant differences were found in the difficulty and discrimination indices of the items according to the format 

of the items. Comparing multiple choice tests and true-false tests in terms of item difficulty and discrimination, 

Maihoff (1985) concluded that multiple choice tests were less difficult.  

The Need of the Study 

Considering the relevant literature, this study – which aims to compare multiple choice tests, true-false tests 

and short answer tests on the basis of both CTT and IRT and to estimate the variance for the sources of variability in 

students‟ scores- can be thought to make considerable contributions to the field knowledge. As it was mentioned 

before, studies conducted in Turkey are generally based on CTT. In this research IRT and G theory came up too. 

Contrary to CTT, the item parameters can be estimated independent from the examinee group in IRT. It‟s also 

important to investigate the impact of the item format as the source of difference on students‟ achievement with G 

theory; because G theory can be estimate the multiple sources of error separately in a single analysis. On the other 

hand, only two studies which was mentioned above (Karaca, 1956; Maihoff, 1985) examined the short answer tests‟, 

the multiple choice tests‟ and the true-false tests‟ statistics. However these were not related to CTT, IRT and G 

theory at the same time. Due to these reasons, it can be said that this study gains importance in terms of educational 

and psychological measurement. 

The Aim of the Study 

This study it aims to compare the statistics and parameters of three different item formats - multiple choice 

tests, true-false tests and short-answer tests - which are measuring the same behaviour. Besides, it also investigates 

the impact of the format type on the variance of the students‟ scores. In relation to problem status, three main 

research questions were investigated in this current research.   

In the different item formats which are measuring the same behaviour; 

1. Are the variations between statistics of items based on CTT in different formats statistically significant? 

2. Are the variations between parameters of items based on IRT in different formats statistically significant? 

3. Do items in different formats have a systematic effect on students‟ achievement test score changes? 

 

II. METHODOLOGY 
Research Model 

This study makes a comparison of the differences between item statistics and item parameters estimated on 

the basis of CTT and IRT in three different test formats measuring the same behaviour. The research models aiming 

to determine the degree of change occurring simultaneously between two or more variables are relational research 

models (Karasar, 1982). When seen from this perspective, this study employs a relational research model. This study 

also analyses the effects of test items of differing formats on the variability of students‟ scores. Descriptive studies 

try to explain what the events, objects, creatures, institutions, groups and various fields are (Kaptan, 1977). This 

study is also descriptive in that it obtains descriptive statistics concerning each test format and that it exhibits the 

existence and degree of correlations between two or more variables.  

The Participants 

The present research is an applied study. The participants are fourth graders at faculty of education who 

study at different universities in Ankara. The students were chosen to the extent that they had measurement and 

evaluation course with credit and to be successful. It can be said that the sampling design in this research is 

availability sampling. Participants consist of 131 students who are matching the criteria and volunteer for the 

research but the 15 of the participants who did not pay attention to the tests were taken out of the analysis. So it can 

be said that the participants consist of 116 students. 

Data Collection Tools 

As the test would be administered in a single session, it was decided that the test consisted of three different 

formats with 20 questions and 60 questions in total. Before creating „measurement and evaluation‟ achievement test 

that would be used in research, the question of „what kind of behaviours will be measured‟ was defined. For this 

purpose, an interview with five lecturers of measurement and evaluation course at education faculties was carried 

out to define 20 behaviours that should be measured first. Then multiple choice questions are defined to measure 20 

behaviours which were decided to measure first. The multiple choice questions were selected from the questions 
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which had been used in trial exams of a private teaching institution. Each question was used just in one trial exam 

that had been administered to 500-3000 students.  Classical item analysis and analysis based on item response theory 

made on data which was obtained from trial exams. The 20 questions were selected which had appropriate statistics 

(discrimination and difficulty index) and parameter values (a & b parameters, item info). Selected multiple choice 

items were converted to true-false and short answer format.  Likert type tool (1. Zero measurement, 2. Partial 

measurement, 3. Full measurement) was developed to define measurement level of multiple choices, true false and 

short answer items. Besides, expert‟s interview was applied. As the entire expert did not think that the formats 

measured 100% full measurement, some minor changes were made and test administration started. 

Procedures  

Before the test administration, necessary permission was obtained from authorities. When test 

administration was carried out, some explanations were made such as the aim of the test, duration, scoring and the 

importance of being a volunteer. Test distribution was changed to control sequence effect in different classrooms. 

Students were expected to write and sign their answers in an optical form. After test administration was completed, 

multiple choice and true false questions were scored automatically on computer. Short answer tests were scored 

through a criterion in which three field experts calculated scores with 1-0 format and at least two experts should give 

same points. 

Data Analysis 

In the phase of data analysis, item difficulty index, item discrimination, average difficulty and average 

discrimination based on CTT and IRT were calculated. As, chance of success was not expected, a and b parameters 

were calculated for the tests and c parameter was excluded. Correlations were calculated between obtained statistics 

based on CCT and parameters based on IRT. Besides, significance tests were applied for item difficulty and item 

discrimination. On the other hand, analysis based on generalizability theory were applied to find out whether item 

format had any systematic impacts on students‟ score differences. 

Generalizability (G) theory is a statistical theory about the dependability of behavioural measurements. The 

strength of G theory is that multiple sources of error in a measurement can be estimated separately in a single 

analysis (Shavelson & Webb, 1991). G theory offers an extensive conceptual framework and a powerful set of 

statistical procedures for addressing numerous measurement issues. Theory liberalizes classical theory by employing 

ANOVA methods that allow an investigator to untangle multiple sources of error that contribute to the E in classical 

theory (Brennan, 2001). In G theory a measurement set is called the sources of variation (facet). In this study two-

facet crossed design was used because all persons‟ response to all the items in every test forms. So the main effects 

are item (i), format (f) and person (p); and the interaction effects are i x f, i x p, f x p, i x f x p,e in our study design. 

The variances of the effects were calculated in EduG program.  

 

III. RESULTS 
In order to answer the first sub-problem of the research stated as “are the variations between statistics of 

items based on CTT in different formats statistically significant?” primarily item difficulty and item discrimination 

values for the items of differing formats were calculated by means of BILOG MG programme on the basis of CTT. 

Table 1 below shows the descriptive statistics for the values, and the results for Wilk normality test.  

Table1: Descriptive Statistics for the Variables, and the Results for Wilk Normality Test 

 

Test Types 

Multiple choice Tests True-false Tests Short answer Tests  

Difficulty  Discrimination  Difficulty  Discrimination  Difficulty  Discrimination  

 N 20 20 20 20 20 20 

Average  54.53 0.22 70.87 0.16 59.80 0.33 

Median  52.15 0.18 78.00 0.12 58.20 0.32 

Mode 69.00 0.40 85.30 0.03 50.90 0.19 

St. Deviation 22.03 0.18 22.83 0.23 25.23 0.16 

Skewness  -0.25 0.05 -0.96 1.40 -0.26 0.37 

Kurtosis  -1.03 -1.23 .076 3.56 -1.04 -.65 

Shapiro Wilk 

statistics  

0.93 0.95 0.90* 0.90* 0.94 0.96 

*p < 0.05 

As is clear from Table 1, the averages, means, medians and modes for the difficulty and discrimination 

statistics of the multiple choice and short answer tests are very close whereas the averages, means, medians and 

modes for the difficulty and discrimination statistics of the true-false tests are distant. This situation suggests that 

True-false test does not display normal distribution. On examining the skewness and kurtosis coefficients of the 
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variables, it may be said that the values for the true-false tests are outside the -1 and 1 range, and that the variables 

for the True-false tests do not have normal distribution. The fact that the normality test results for the variables of 

the true-false tests are significant according to Shapiro Wilk statistics demonstrates that these variables do not meet 

the assumption of normal distribution. For this reason, the difference between the variables was tested through 

Wilcoxon signed rank test for non-parametric related measurements.  Table 2 shows the results for Wilcoxon‟s test. 

Table2: The Results for Wilcoxon’s Test 

 Item difficulty  Item discrimination  

 MC-TF MC-SA TF-SA MC-TF MC-SA TF-SA 

Z -2.86* -1.19 -2.32* -1.81 -2.77* -2.61* 

*p < 0,05 

According to Table 2,there are significant differences between true-false (TF) tests and multiple choice 

(MC) test as well as short answer (SA) tests at the level of 0.05 error in terms of item difficulty – one of item 

statistics estimated on the basis of CTT for tests of differing formats. On considering discrimination values, 

however, it may be said that there are significant differences between SA tests and MC as well as TF tests at the 

level of 0.05 error. The correlations between item difficulty and between item discrimination calculated for items of 

different formats based on CTT were analysed through non-parametric Spearman‟s correlation coefficient. Table 3 

shows the statistics.  

Table3: The Correlations between Difficulty and Discrimination Estimated for Items of Differing 

Formats 

 

Spearman 

correlation 

coefficient  

 Item difficulty  Item discrimination 

MC TF MC TF 

TF 0.43  0.44  

SA 0.57** 0.53* 0.64** 0.41 

*p < 0.01 

**p < 0.05 

According to Table 3, on examining the item difficulty estimated according to CTT for items of differing 

formats, no significant correlations were found between difficulty in MC and TF tests. On the other hand, medium 

level correlations were found between item difficulties calculated for multiple choice tests and short answer tests at 

the level of 0.05 error, and medium level correlations between difficulties calculated for true-false and short answer 

tests at the level of 0.01 error. According to the Table, there are statistically insignificant correlations between 

multiple choice tests and true-false tests and between true-false tests and short answer tests in terms of item 

discrimination. In addition to that, it can also be said that there are medium level correlations between multiple 

choice tests and short answer tests in terms of discrimination.  

In order to answer the secondsub-problem of the research stated as “Are the variations between parameters 

of items based on IRT in different formats statistically significant?” Primarily item difficulty (b) and item 

discrimination (a) values for the items of differing formats were calculated by means of BILOG MG programme on 

the basis of IRT. Table 2 below shows the descriptive statistics for the values, and the results for Wilk normality 

test. 

Table4: Descriptive Statistics for the Variables, and the Results for Wilk Normality Test 

 

Test Types 

Multiple choice tests  True-false tests Short answer tests 

a b a b a b 

N 20 20 20 20 20 20 

Average  0.49 -0.43 0.51 -1.55 0.59 -0.62 

Median  0.44 -0.15 0.41 -1.90 0.54 -0.36 

Mode 0.34 -0.15 0.37 -4.52 0.33 -3.31 

St. Deviation 0.18 1.65 0.26 1.73 0.20 1.65 

skewness 0.87 0.23 0.91 0.38 0.65 0.20 

Kurtosis  0.14 -0.27 1.51 -0.56 -0.63 -0.31 

Shapiro Wilk statistics  0.92 0.96 0.91 0.97 0.93 0.98 

As is clear from Table 4, the averages, medians and modes of the difficulty and discrimination statistics for 

almost all variables are very close to each other. On examining the skewness and kurtosis coefficients of the 

variables, it can be said that the values are in the -1 and 1 interval, and that all of the variables have normal 

distribution. The fact that the results for normality test of the variables are not significant according to Shapiro Wilk 

statistics indicates that these variables meet the assumption of normal distribution. Therefore, the differences 
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between variables were tested through one-factor variance analysis for the related samples.  Table 5 shows the 

variance analysis results for the a parameters estimated on the basis of IRT.  

Table5: Results for Variance Analysis (Parameters a) 

Source of 

variance 

Squares total  Df Squares 

average 

F p 

Between 

participants  

1.45 19 0.07  

1.66 

 

0.20 

Measurement  0.11 2 0.05 

Error  1.21 38 0.03 

Total  2.77 59  

According to Table 5, there are no significant differences between a parameters (discrimination) estimated 

on the basis of IRT from tests of differing formats measuring the same behaviour , F(2,38) = 1,66, p > 0,05. 

Accordingly, it can be said that there are no statistically significant differences between the a parameter average 0.49 

estimated from the multiple choice test, the a parameter average 0.51 estimated from the true-false test, and the a 

parameter average 0.59 estimated from the short answer test. In other words, it was found that there were no 

differences between item formats in terms of discrimination parameters estimated from items of differing formats 

measuring the same behaviour. Table 6 shows the variance analysis results for the b parameters estimated on the 

basis of IRT.  

Table6: Results for Variance Analysis (Parameters b) 

Source of 

variance  

Squares 

total  

Df Squares 

average 

F p Significant 

difference  

Between 

Participants  

116.24 19 6.12  

6.15 

 

0.005** 

 

1-2, 2-3 

Measurement  14.44 2 7.22 

Error  44.56 38 1.17 

Total  175.24 59  

According to Table 6, there are statistically significant differences between b(difficulty) parameters 

estimated on the basis of IRT from tests measuring the same behaviour, F(2,38) = 6.15, p < 0.01. It was found that 

the differences were between multiple choice tests and true-falsetest, and between true-false and short answer tests 

which were coded as 1-2 and 2-3 respectively in the analysis. Accordingly, it may be said that there are  statistically 

significant  differences between the b parameter average -0.43 estimated from the multiple choice test and the b 

parameter average -1.55 estimated from the true-false test, and between the b parameter  average -1.55 estimated 

from true-false test and the b parameter average -0.62 estimated from the short answer test; but that there are no 

significant differences between the b parameters estimated from the multiple choice and the short answer tests.  

The correlations between the b parameters and a parameters calculated for items in different formats on the 

basis of IRT were analysed through Pearson‟s correlations coefficient. Table 7 shows the correlations between the 

parameters.  

Table7: The Correlations between the a and b Parameters Estimated from Items of Different 

Formats 

 

Pearson’ 

correlations 

coefficient 

 Parameter a Parameter b 

MC TF MC TF 

TF 0.34  0.48*  

SA 0.42 0.27 0.70** 0.59** 

*p < 0.01 

**p < 0.05 

According to Table 7, there are no statistically significant correlations between  the a (discrimination) 

parameters estimated for items of differing formats on the basis of IRT but there are statistically significant 

correlations between the b (difficulty) parameters. It may be said that the highest correlation is between multiple 

choice and short answer tests with error of 0.05; which is followed by the medium level correlation between true-

false and short answer tests, and it is followed by the correlation between multiple choice and true-false tests.  

The third sub-problem of the research- whether items in different formats had a systematic effect on 

students‟ achievement test score changes- was analysed by means of generalizability (G) theory. For this purpose, a 

fully crossed model in which the data set b x f x m for the 20 items (m) in three different formats (f) answered by 

116 individuals (b) was used. The variances estimated by means of EduG (2010) programme for the “b”, “f” and 
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“m” main effects and the “b x f”, “b x m”, “f x m”, “b x f x m”   joint effects and the percentages explaining the total 

variance are shown in Table 8.  

Table8: Variances Estimated for the Dataset, and the Percentages of Explaining the Total Variance 

Source of 

variability 

Squares total Degree of 

freedom  

Squares 

average  

Variances Variance 

percentages 

Items  (m) 257.57 19 13.56 0.038 13.1 

Formats (f) 32.27 2 16.13 0.003 1.3 

Individuals  (b) 82.40 115 0.72 0.008 2.7 

m x f 104.56 38 2.75 0.023 7.7 

m x b 525.03 2185 0.24 0.080 27.4 

f x b 46.37 230 0.20 0.003 1.1 

m x f x b, e 596.14 4370 0.14 0.136 46.7 

Total  1644.33 6959   100% 

Accordingly, the variance estimated for the main effects of the items (0.038) explains 13.1% of the total 

variance. This is the third biggest value in the values estimated for all variances, and it is the biggest variance in the 

main effects. It is expected/ demanded in any research that the percentages of variances be big. This is the indicator 

of the fact that differences for items can be exhibited. Another interpretation of this situation can be that item 

difficulty varies.  It is also evident that the variance estimated for the main effects of formats (0.003) explains 1.3% 

of the total variance. This, which was estimated for the formats, is the second smallest value of all variance values. 

This situation indicates that there are no big differences between item formats. The variance estimated for the main 

effects of individuals (0.008) explains 2.7% of the total variance. This value estimated for individuals is the third 

smallest value in all variances and it is the second smallest value in the main effects. The fact that the variance for 

the main effects of individuals is close to zero shows that individuals gave similar answers (Shavelson and Webb, 

1991).   

It is also clear that the variance estimated for the joint effects of items-formats (0.023) explains 7.7% of the 

total variance. This can mean that items are not answered differently from one format to another. The variance 

estimated for the joint effects of items-individuals (0.080) explains 27.4% of the total variance. This value estimated 

for the joint effects of items-individuals is the second biggest variance. This situation may indicate that a certain 

individual does not give the same answer to all items or that there is dependence in terms of answering the other 

items by answering an item. The variance estimated for the joint effects of formats-individuals (0.003) explains 

1.1% of the total variance. This value estimated for the joint effects of formats-individuals is the smallest variance. 

This situation may mean that individuals answer consistently from one format to another. The interpretation for this 

situation can also be that individuals‟ answers do not vary according to the formats. The variance estimated for the 

joint effects of items-formats-individuals (0.136) explains 46.7% of the total variance. This value estimated for the 

joint effects of items-formats-individuals is the biggest variance. When the value is close to zero, it may be 

interpreted that the variance for the combination of items formats-individuals is small or that the sources of error 

which cannot be measured are small in number, when it is bigger than zero, the interpretation may be that the 

sources of error which cannot be measured are big in number (Shavelson and Webb, 1991). Accordingly, the 

findings obtained demonstrate that the sources of error which cannot be measured are big in number.  

 

IV. CONCLUSION AND DISCUSSION 
This study has analysed the item statistics and parameters estimated for three different test formats on the 

basis of CTT and of IRT. For our purposes, the item difficulty and item discrimination values for the items in the 

form were estimated according to CTT and the (discrimination) and the b (difficulty) parameters were estimated 

according to IRT on the BILOG programme. The differences between these statistics and parameters estimated for 

the test forms were compared. This study also aimed to analyse the effects of test items given in different formats on 

the variations in students‟ scores. Appropriate designs were created and the G theory was used. The results obtained 

in this study can be summarised as in the following: 

1. It was found that there were significant differences between true-false and multiple choices tests as well as 

between short answer tests in terms of item difficulty - one of the item statistics- (at the level of 0.05 error) 

which was estimated on the basis of CTT. It became apparent that the easiest tests were true-false tests 

according to the averages for item difficulty, that it was followed by short answer tests and that the most 

difficult ones were multiple choice tests. On considering the item discrimination values, it was found that 

there were significant differences at the level of 0.05 errors between short answer and multiple choice tests 



Nuri DOĞAN et. al., International Journal of Research in Engineering and Social Sciences, ISSN 2249-9482,      

Impact Factor: 6.301, Volume 06 Issue 11, November 2016, Page 18-25 

http://indusedu.org Page 24 

 

as well as between true-false tests. According to item discrimination averages, short answer tests were the 

most discriminating tests - which were followed by multiple choice tests and true-false tests respectively.  

2. No statistically significant correlations were found between multiple choice tests and true-false tests in 

terms of item difficulty estimated on the basis of CTT. On the other hand, medium level correlations were 

found between the item difficulties of multiple choice tests and short answer tests at the level of 0.05 error, 

and medium level correlations between the item difficulties of true-false and short answer tests at the level 

of 0.01 errors. In terms of item discrimination, however, no statistically significant differences were found 

between multiple choice and true-false tests, and between true-false and short answer tests. It may also be 

said that there are medium level correlations between multiple choice tests and short answer tests at the 

level of 0.05 error in terms of discrimination.  

3. It was found that there were statistically significant differences between test formats in terms of the b 

(difficulty) parameter which was estimated on the basis of IRT. It was found that the difference was 

between multiple choice and true-false tests and between true-false and short answer tests. It became 

apparent that the easiest tests were true-false tests according to the b parameter, which were followed by 

short answer tests and multiple choice tests respectively.  

4. It was found that there were no significant differences between item formats in terms of the 

(discrimination) parameters estimated on the basis of IRT. Besides, there were no significant correlations 

between the parameters of items of differing formats while there were significant correlations between the 

b parameters. Accordingly, high level correlations were found between short answer and multiple choice 

tests, medium level correlations were found between short answer and true-false tests and low level 

correlations were found between multiple choice and true-false tests in terms of b parameters.  

5. Thus, it was concluded with the help of the G theory that differences about the items could be exhibited 

according to the variances of the sources of error, that there were no big differences between item formats, 

that individuals gave similar responses, that the items were not answered differently from one format to 

another, that there was dependence in terms of answering the other items in consequence of answering a 

certain item, that individuals gave consistent answers from one format to another, and that the sources of 

error which could not be measured were big. 

Limitations of the Study 

One of the limitations of this study is the three different test formats which are short answer, multiple 

choice and true false tests measured the same behaviour. In addition the sample size can be limitations too. 

Especially CTT can be affected by the sample size when the item statistics are the topic, because item statistics 

which were estimated by CTT depend heavily on the examinee group. On the other hand this research is limited to a 

and b parameters. As chance of success was not expected c parameters was exclude from the analysis. 

Directions for Future Research 

In this study three different test formats‟ statistics and parameters were investigated. In addition to that 

other test formats can be examined together (e.g. essay or concept map), because it is important to study the 

statistics obtained from different tests formats. Moreover the sample size can be larger since it affects the CTTs‟ 

statistics. Lastly, the c parameter (pseudo-guessing parameter in IRT) can be added in future research, too. 

Source of Funding of the Study 

This study has been realized in the process of "Comparison of Classical Test Theory and Item Response 

Theory in terms of Test Development Process", which is supported in the scope of TUBITAK BIDEB 2219 "Post-

doctorate Research Scholarship Program Abroad" with the number 1059B191400868. 
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