Bartin University Journal of Faculty of Education B A R U
https://doi.org/10.14686 /buefad.1676585

Research Article

Development of Test and Item Analysis Competency Perception
Measurement Tool: Validation and Reliability Study

Test ve Madde Analizi Yeterlilik Algist Olcme Aracinin Gelistirilmesi: Gecerlik
ve Giivenirlik Calismasi

Miinevver Basman* "', Fatih Kezer** "', Miige Uluman Mert***

* Marmara University, Department of Educational Measurement and Evaluation, [stanbul, Turkiye. E-mail:
munevver.kaya@marmara.edu.tr

* Kocaeli University, Department of Educational Measurement and Evaluation, Kocaeli, Tiirkiye. E-mail:
fatih.kezer@kocaeli.edu.tr

** Marmara University, Department of Educational Measurement and Evaluation, Istanbul, Tiirkiye. E-

mail: mugeulumann@gmail.com

Citation: Basman, M., & Kezer, F., & Uluman Mert, M. (2026). Development of test and item analysis
competency perception measurement tool: Validation and reliability study. Bartin University Journal of
Faculty of Education, 2026(2), 353-367. https://doi.org/10.14686 /buefad.1676585

Article Information Abstract
Article History Purpose: The quality of the tests depends on the test and item analysis.
Received; Determining teachers' competence levels in this area will reveal which areas
15 April 2025 they need to be supported. This study aims to develop measurement tools (a
Accepted : scale and a checklist) that can measure teachers' perceptions of test and item
14 January 2026 analysis competence and to determine teachers’ perceptions of competence in
Published: this area. Method: A total of 1091 teachers working in public schools, selected
12 March 2026 through convenience sampling, participated in this survey model study. In the
scale development phase, 393 teachers’ data were used for EFA, 306 teachers’
Keywords data for CFA, and 92 teachers’ data for test-retest analysis. The final form of the

scale and the checklist developed by researchers about test and item analysis
competency was applied to 300 teachers, and an attempt was made to
determine teachers' perceptions of test and item analysis competence.
Findings: It was observed that the scale comprised 22 items and a single-factor
structure. It was found that the one-dimensional structure of the scale was
confirmed by examining the values of the fit indexes with confirmatory factor
analysis. When the reliability coefficients were examined, it was seen that the
Cronbach's alpha value and test-retest analysis values were .968 and .975,
respectively. Furthermore, the scale ensures measurement invariance across
gender. A checklist consisting of 42 items was also developed. Conclusion:
Based on the findings, the developed measurement tool is considered valid and
reliable. It was concluded that teachers had deficiencies in test and item
statistics and that they were particularly inadequate in subjects requiring
advanced statistics.
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Anahtar Kelimeler

Ogretmen yeterliligi

Amag: Testlerin kalitesi, test ve madde analizine baghdir. Ogretmenlerin bu
alandaki yeterlilik diizeylerinin belirlenmesi, hangi alanlarda desteklenmeleri
gerektigini ortaya koyacaktir. Bu arastirmanin amaci, ogretmenlerin test ve
madde analizi yeterliliklerine iliskin algilarini dlgebilecek élgme araci (6lcek ve
kontrol listesi) gelistirmek ve dgretmenlerin bu alandaki yeterlilik algilarini
belirlemektir. Yontem: Tarama modelindeki bu calismaya, kolayda drnekleme
yoluyla secilen, kamu okullarinda ¢alisan toplam 1091 dgretmen katilmistir.
Olcek gelistirme asamasinda 393 6gretmenin verisi AFA, 306 égretmenin verisi
DFA ve 92 ogretmenin verisi ise test-tekrar test analizi icin kullanilmigtir.
Arastirmacilar tarafindan gelistirilen test ve madde analiz yeterligi ile ilgili

6lcek ve kontrol listesinin son hali 300 é6gretmene uygulanarak égretmenlerin
test ve madde analiz yeterligi algilart belirlenmeye calisilmistir. Bulgular:
Olcegin 22 maddeden olusan tek faktérlii bir yapiya sahip oldugu gérilmiistiir.
Olcegin tek boyutlu yapisinin dogrulayict faktér analizi ile uyum indeksi
degerlerinin incelenmesiyle dogrulandigi bulunmustur. Giivenirlik katsayilari
incelendiginde Cronbach Alfa degeri ve test-tekrar test analizi degerlerinin
sirastyla .968 ve .975 oldugu gériilmiistiir. Ayrica, élgek cinsiyete gore dlgme
degismezligini saglamaktadir. Bununla birlikte 42 maddelik kontrol listesi de
gelistirilmistir. Sonug: Elde edilen bulgular dogrultusunda gelistirilen dlcme
araci gecerli ve giivenilir kabul edilmektedir. Ogretmenlerin test ve madde
istatistiklerinde eksiklikleri oldugu ve ozellikle ileri istatistik gerektiren
konularda yetersiz olduklari sonucuna varilmistir.

Test ve madde analizi

Olcek gelistirme

Introduction

To monitor and evaluate students' development in the teaching and learning process,
measurement and evaluation methods and techniques are used. It is important to create
valid and reliable measurement tools in the measurement and evaluations conducted to
determine the extent to which the specified gains have been achieved. Multiple-choice
tests are frequently used in in-class, national and international measurements.

Multiple-choice tests, known for their effectiveness and economy, are widely preferred in
educational evaluations in various content areas (Gierl et al., 2017). Multiple-choice tests
stand out for their ability to make objective measurements, ease of application and
scoring, ability to measure at most levels of learning in relation to the cognitive domain,
ability to be applied to a large number of students simultaneously, ability to estimate item
and test statistics, and ability to cover a wide range of content (Fellenz, 2004; Saadat et
al,, 2020; Simkin & Kuechler, 2005). On the other hand, creating multiple-choice tests is a
complex and time-consuming task since the items must be tested in terms of standards
and quality (Haberman etal., 2019; Tarrant et al., 2006). To test the items and create valid
and reliable tests, item analyses must be performed. Item analyses guide in determining
the characteristics of the items and the quality of the test (Gronlund, 1993; Singh et al,,
2009).

A statistical method for choosing and removing test items according to their difficulty
index, discrimination index, and distractor efficiency is item analysis (Sharma, 2019). It
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assists us in identifying items that are excessively challenging or easy, items that have
unjustifiable distractions, or objects that cannot differentiate between students who are
and are not familiar with the subject (Lange & Mehrens, 1967). Sharma (2019) and
Freeman (1962) state that each test item determines the test's quality. The quality of the
developed multiple-choice tests can also be revealed through item analysis. Sim and
Rasiah (2006) and Zubairi and Kassim (2006) add that item analysis gives teachers input
on what has to be changed to make multiple-choice questions appropriate for the test.
[tem analysis is not only for the benefit of teachers but also for the benefit of students. In
this way, valid and reliable information about students is obtained.

Teachers and instructors should create test items that are most appropriate to students’
skills and abilities and that can discriminately measure what students have learned. There
may be hints in poorly structured multiple-choice tests that let students estimate the right
response without knowing the answer, and they may not be able to adequately distinguish
between high- and low-achieving students. Using item analysis, well-structured items that
are able to differentiate between pupils with high and low ability (Schuwirth & Van Der
Vleuten, 2003) can be developed. Analysing the items will help to value high-quality items
and create quality tests. However, many teachers prefer to use test items found in books
or on the Internet, or they create similar items and use them without testing the quality
of the items. This can lead to the creation of tests that are not valid and reliable. In fact,
many teachers do not have sufficient knowledge about item analysis (Karaca, 2003;
Pektas, 2010; Tarrant et al., 2006). Understanding instructors' proficiency in item analysis
is the greatest way to address this issue (Fook et al.,, 2013).

In the studies conducted, it is seen that there are scales for determining the measurement
and evaluation competence perceptions of lecturers (Sever & Saban, 2015) and teacher
candidates (Evin-Gencel & Ozbasi, 2013; Karaca, 2003; Karaduman & Yanpar-Yelken,
2020; Karaman & Sahin, 2014; Pektas, 2010; Sabanci & Yazici, 2017). In these studies, the
scales developed by Biitiiner et al. (2010), Karaca (2003), Nartgiin (2008), Pektas (2010)
and Sever and Saban (2015) were used. Although the developed scales include those that
can measure the measurement and evaluation competence perceptions of lecturers and
teacher candidates, it is seen that there is no measurement tool that can measure the
measurement and evaluation competence perceptions of teachers and, more specifically,
their test and item analysis competence perceptions. A measurement tool is also needed
to determine teachers' competence in test and item analysis. The purpose of this study is
to ascertain teachers' judgements of their own competence in test and item analysis, as
well as to develop a measurement tool that can assess teachers' perceptions of that
competence. The following queries were sought for this purpose:

e What is the validity of the Test and Item Analysis Competence Perception Scale?
e What is the reliability of the Test and Item Analysis Competence Perception Scale?

e What is the validity of the Test and Item Analysis Competence Perception
Checklist?
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e What is the reliability of the Test and Item Analysis Competence Perception
Checklist?

e What are the teachers' perceptions of test and item analysis competence?
Methodolgy

Research Design

This study aimed to develop valid and reliable measurement tools (a scale and a checklist)
to assess teachers’ perceptions of their competence in test and item analysis and to
determine their perceived competence levels in this area. To achieve these aims, the study
employed a survey research design, which is appropriate for describing existing
situations as they are and collecting quantitative data from a large group of participants
(Karasar, 2023). The survey research design supports both objectives: it enables the
systematic development and validation of the measurement tool and provides descriptive
data reflecting teachers’ perceived competence levels.

Study Group

The study group consists of teachers working in public schools, determined through
convenience sampling. In the scale development study, data were collected from 428
teachers for EFA, 325 teachers for CFA, and 92 teachers for test-retest in Istanbul province
in the 2023-2024 academic year due to its cosmopolitan structure and easy accessibility
for researchers. The developed teachers' competence perception scale and checklist for
test-item analysis were applied to 308 teachers working in public schools. After excluding
missing data and outliers, the analyses were continued with the remaining 393
participants for EFA, 306 for CFA, and 92 for test-retest. The final version of the scale and
checklist was administered to 300 participants in Istanbul in the 2023-2024 academic
year, and descriptive statistics were obtained. Demographic information about the
teachers is given in Table 1.

Table 1. Distribution of Demographic Information of the Participants

EFA CFA Test-Retest Competency
Perception Scale

Variables n % n % n % n %
Gender
Female 290 73.8 229 748 57 62 222 74.0
Male 103 26.2 77 252 35 38 78 26.0
School type
Secondary School 211 53.7 153 50.0 211 53.7 190 63.4
Imam Hatip Secondary School 10 2.5 8 2.6 10 2.5 8 2.7
Anatolian High School 71 18.1 61 199 71 18.1 64 21.3
Science High School 6 1.5 3 1.0 6 1.5 2 7
Imam Hatip High School 14 3.6 11 36 14 3.6 12 4.0
Vocational and Technical 25 6.4 22 7.2 25 6.4 24 8.0
Anatolian High School
Seniority
0-5 years 267 62.4 196 60.3 57 62 176 58.7
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6-10 years 53 12.4 44 135 12 13 39 13.0
11-15 years 19 4.4 38 11.7 14 15.2 38 12.7
16-20 years 8 1.9 16 4.9 6 6.5 16 53
20 years and above 41 9.6 31 9.5 3 3.3 31 10.3

Note. EFA: Exploratory Factor Analysis, CFA: Confirmatory Factor Analysis.

When Table 1 is examined, it is seen that 209 (%73.8) of the data obtained for EFA
were collected from female teachers and 103 (%26.2) from male teachers. For CFA, 229
(%74.8) of the data were collected from female teachers and 77 (%25.2) from male
teachers. To obtain descriptive statistics using the developed competence perception
scale and checklist, 222 (74%) of the data were collected from female teachers and 78
(26%) from male teachers. For all applications, data were collected from teachers who
worked mostly in secondary schools. When the seniority years are considered, it is seen
that there are more teachers with 0-5 years of seniority.

Measurement Tool Development Process

The eight steps suggested by DeVellis (2017) for the scale development process will be
followed during the development of the scale: (1) clearly defining the construct to be
measured, (2) creating the item pool, (3) determining the measurement format, (4)
reviewing the initial item pool by experts, (5) considering the validity items, (6) applying
the items to the scale development sample, (7) evaluating the items, (8) optimizing the
scale length. In order to develop a measurement tool that measures teachers' perceptions
of competence in testing and item analysis, first, the relevant literature was reviewed, and
measurement tools in this field were examined. A literature review was conducted to
better understand and clearly define the construct and to identify existing scales. The item
pool was created by considering the literature. After creating items that could measure
teachers' perceptions of competence in the test and item analysis, the measurement
format was determined. No reverse-scored items have been written. In order to make the
measurement tool ready for pilot application, four expert opinions were used, three from
the Measurement and Evaluation field and one from the Turkish Language and Literature
field. In line with expert opinions, 2 items were rewritten and 3 items were added. As a
result of all the evaluations, some items in the scale were rearranged, and a five-point
Likert-type measurement tool consisting of a total of 22 items with options from
“Absolutely Inadequate” to “Absolutely Adequate” was obtained.

The trial form of the scale was shared with participants via Google Forms, and sent
through both e-mail and phone messages. Before the scale was filled in, the study group
was informed about the research and their consents regarding their voluntary
participation were obtained. In addition to the scale developed to determine teachers'
perceptions of competence, a checklist was also developed. First of all, the literature was
examined, and the features that should be included in the item and test statistics were
determined. The candidate items in the checklist were created with Yes-No options and
presented to two experts in the field of Measurement and Evaluation for their opinions.
After the necessary corrections were made, a 42-item checklist was created for testing
and item statistics. Sample items of the checklist are as follows: I can calculate the
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discrimination index of each item, and I can interpret the skewness coefficient of test
scores based on the measurement results. The content validity ratio (CVR) was
determined by a total of five experts, and all items were deemed appropriate by each
expert (CVR=1), ensuring content validity (Ayre & Scally, 2014; Lawshe, 1975). To
determine the reliability of the checklist, interrater reliability was calculated (dividing the
number of agreements by the total number of agreements and disagreements) (Miles &
Huberman, 1994) and its value was found as 100%. The scale and checklist were applied
to 300 teachers, and data were obtained.

Data Analysis

Data were analysed with IBM SPSS Statistics (Version 26), Jamovi (Version. 2.4.14) and R
Program (Version 4.3.2). SPSS program was used for data organization, item analysis,
exploratory factor analysis and descriptive statistics, Jamovi program (semlj module) was
used for confirmatory factor analysis, and R program (difR package) was used for
measurement invariance. When the data obtained for exploratory factor analysis was
examined, it was seen that there was no missing data. First, the univariate and
multivariate extreme values of the data were examined. Z scores were examined to
determine univariate outlier whether they were within the *3 range. Mahalanobis
distances were calculated for multivariate outliers, and the significance threshold was set
at p<0.001 (Cokluk et al., 2023). Since univariate extreme values were detected in 13 of
the data and multivariate extreme values in 22, they were removed from the data set. The
item analysis and exploratory factor analysis were continued with the remaining 393
participants.

When analysing the data, item analysis was first performed. The Pearson product-
moment correlation coefficient was calculated for the item analysis. As a result of the item
analysis, it was seen that the item-total correlation values were .30 and above for all items.
According to the statement, items with a correlation of .30 or above are good at
discriminating between people, things between .20 and .30 can be included in the scale if
it is thought necessary, and items with a correlation of less than .20 shouldn't be included
(Buytuikoztirk, 2019). Accordingly, as a result of the item analysis, all items were found
suitable for use in the scale.

Secondly, it was examined whether the data were suitable for factor analysis. The results
of the Kaiser-Meyer-Olkin (KMO) and Bartlett's sphericity tests were analysed to
determine whether the data were appropriate for factor analysis. The findings of the
analysis are given in Table 2.

Table 2. KMO and Bartlett Sphericity Test Values

Kaiser-Meyer-0Olkin Measure of Sampling Adequacy 937
Approx. Chi-Square 10065.930
Bartlett’s Test of Sphericity df 231
p .000

358



Development of Test and Item Analysis Competency Perception Measurement Tool BARU

When Table 2 is examined, it is seen that the KMO value is .937 and the result of
the Barlett test is significant (p<.05). Field (2000) stated that the result of the KMO test
should be .50 as the lower limit. Tavsancil (2010) expressed the KMO value as perfect for
.90 and above. From this perspective, it is seen that the value obtained as a result of the
KMO test in the study is in a good possible value range, and the data have a suitable
structure for factor analysis.

The principal axis factor analysis method and the promax rotation method were used for
EFA since there is a relationship between the factors (Tabachnick & Fiddell, 2007).
Cronbach's alpha reliability coefficient was used in the reliability analysis of the scale.

In order to determine whether the developed scale supports the construct validity, CFA
was performed on a similar group, and data were collected from 325 teachers. No
univariate extreme value was observed in the data. There are 19 data points with
multivariate extreme values, and they were removed from the data set. CFA was
performed using the maximum likelihood estimation method with the remaining 306 data
sets, as the data provided multivariate normality. As a result of the analysis, fit indices
were examined. In addition, the measurement invariance of the data according to gender
was also examined. For measurement invariance, four nested hierarchical models were
tested, namely configural invariance, metric invariance, scalar invariance and strict
invariance. In order to ensure measurement invariance, both fit indices should be
examined and |ACFI | .01, |]AGamma hat|<.001 and |[AMcDonald’s NCI|<.02 values should
be between (Cheung & Rensvold, 2002).

In addition, whether the data obtained from the measurement tool were reliable, the
Cronbach alpha coefficient obtained from the data collected for EFA, data were also
collected from 95 teachers for test-retest at a two-week interval and analyzed. There was
no missing data. After excluding the excluded outliers, the analysis was conducted with
92 data points. Since the data distribution showed a normal distribution, the Pearson
Correlation coefficient was calculated. 308 teachers were reached with the developed
measurement tool and checklist, and descriptive analyses were conducted with the 300
data obtained from both the competence perception scale and the checklist.

Results

The findings regarding construct validity, Cronbach's alpha reliability coefficient and test-
retest calculations for validity and reliability analyses while developing the measurement
tool and the findings obtained from the measurement tool and checklist developed to
determine teachers' perceptions of competence are given below.

Exploratory Factor Analysis Findings

In line with the data obtained for exploratory factor analysis, eigenvalues, parallel
analysis results and scree plot were examined to determine the construct of the scale. The
findings are given in Table 3 and Figure 1.
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Table 3. EFA and Parallel Analysis Eigenvalues

Factor EFAEigenvalues PA Eigenvalues Result
1 13.451 1.453 Accepted
2 2.129 1.371 Accepted
3 1.327 1.318 Accepted
4 .798 1.266 Rejected

Note. EFA: Exploratory Factor Analysis, PA: Parallel Analysis.

Figure 1. Scree-Plot Graph

Scree Plot

Eigenvalue

172 3 4 5 6 7 8 9 101 1213 14 15 16 17 16 19 20 21 22

Factor Number

When the eigenvalues and scree-plot graph were examined, it was concluded that the first
factor explained 59.958% of the variance, and considering that the second (8.635%) and
third (4.681%) factors made much less contribution to explaining the variance, and
expert opinions were also taken, it was concluded that the scale had a single factor. When
limited to a single factor, it was seen that it explained 59.349% of the variance. Factor
loadings, item-total correlation and item-remainder correlation of the single-factor
structure of the scale are given in Table 4.

Table 4. Factor Loadings of Items According to Exploratory Factor Analysis Findings

Items Factor 1 Item-Total Corrected Item-
Correlation Total Correlation
1 I can decide on the quality of the item 741 .739** 716
by examining the item statistics.
2 779 TT71¥* 751
3 .753 744%* 722
4 .718 715%* .687
5 .750 .755%* 728
6 I can make inferences about the .749 .748** 726
success of each student

7 .763 760** 736
8 .807 .804** 784
9 .802 .805** .785
10 .806 .808** .789
11 612 .655%* 612
12 .719 756%* 723
13 .787 .815** 791
14 .754 T79%* 751
15 .748 774%* 745
16 .845 .855%* .838
17 .829 .840** .821
18 I can interpret measures of central .810 .825** .803
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dispersion of test scores (range,
standard deviation, variance, etc.).

19 .841 .848** .830
20 .825 .836™* 816
21 .824 .838** .818
22 .636 .675%* .634

Note. **p<.01

According to Table 4, the factor loadings of the items are between .612 and .845,
the item total correlations are significant between .655 and .855, and the corrected item
total correlations range from .612 to .838.

Confirmatory Factor Analysis and Measurement Invariance Findings

CFA was conducted to evaluate the accuracy of the structure obtained from the
exploratory factor analysis. As a result of the CFA, 22 items were gathered under a single
factor; the fit index values are shown in Table 5, and the factor loadings are shown in

Figure 2.

Table 5. Fit Index Values
Fit Values obtained from the Good Fit Indicator Acceptable Fit Indicator
Indexes scale Criteria Criteria
x2/sd 1.995 <3 3<X?/sd <5
RMSEA .057 <.05 .05<RMSEA<.08
GFI .889 2.95 .90<GFI<.95
CFI 909 2.95 .90<CFI<.95
RMR .042 <.05 .05<RMR=.08
SRMR .047 <.05 .05<SRMR<.08
TLI .899 >.95 .90<TLI<.95

Figure 2. Confirmatory factor analysis findings

M1
M2
M3
M4
MS
M6
M7
ME
M9
M10
M11
M12
M13
M14
M15
M16
M17
M18
M19
M20
M21
M22

b‘\k‘.“.“‘TT“““?f.“

As a result of the confirmatory factor analysis, it is seen that the 22-item single-factor
structure is confirmed. The goodness-of-fit statistics obtained were found as
x2/sd=1.995, RMSEA=.057, CFI=.909, GF1=.959, SRMR=.047, TLI=.899. These values are
considered acceptable values (Cokluk et al., 2023; Tabachnick & Fidell, 2013). EFA and
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CFA were examined to demonstrate the validity of the measurement tool. In addition,
whether the measurement tool showed gender bias or not was examined to determine
whether there was measurement invariance according to gender.

The measurement invariance of the scale by gender was examined by testing four nested
hierarchical models, namely configural invariance, metric invariance, scalar invariance
and strict invariance. The multi-group CFA findings regarding the single-factor
measurement invariance of the scale by gender are given in Table 6.

Table 6. Measurement invariance fit indices by gender

Model x2 (df) RMSEA SRMR CFI TLI RNI
Configural 694.670 (418) .066 .058 .882 .870 .882
Metric 716.847 (439) .064 .067 .882 .876 .882
Scalar 741.471 (460) .063 .068 .880 .880 .880
Strict 759.332 (482) 061 .069 .882 .887 .882
Model Ax2 (Adf) ACFI AGammahat AMcDonald’s NCI
Configural - - - -
Metric 22.177 (21) .000 .000 .000
Scalar 24.624 (21) -.002 .000 .000
Strict 17.861 (22) .002 .000 .000

When Table 6 is examined, it is seen that the fit indices are close to acceptable
values and the difference values meet the conditions in the findings obtained from the
measurement invariance analysis of the scale according to gender (Cheung & Rensvold,
2002). The fact that the obtained Ax2 values were not significant (p>.05), and the ACF]I,
AGamma Hat and AMcDonald’s NCI values were appropriate, can be stated as indicators
that configural, metric, scalar and strict invariances were met according to gender.
Considering the results of the fit indexes, it is accepted that the scale provided full
measurement invariance by gender subgroups. As a result, the comparisons made
regarding gender in the model will be meaningful within the framework of these findings.

Reliability Findings

To determine the reliability of the measurement tool, Cronbach's alpha coefficient and
test-retest were used as internal consistency reliability coefficients. The findings are
presented in Table 7.

Table 7. Reliability coefficients of the scale

Scale Cronbach's Alpha Value  Test-Retest Value
Test and Item Analysis Competency Perception 968 975

As seen in Table 7, the Cronbach's alpha coefficient for the Test and Item Analysis
Competency Perception Scale was calculated as .968. In addition, a test-retest was applied
with a two-week interval, and the correlation between them was examined. When the
Pearson product-moment correlation coefficient was examined for test-retest, it was
found to be .975 (p<.05). In psychological tests, reliability coefficients of .70 and above
are sufficient for reliability (Biiytikoztiirk, 2019). When the values obtained are examined,
the scale can be described as a reliable scale.
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As a result of the EFA, CFA and reliability analyses conducted to reveal the validity and
reliability of the measurement tool, it can be concluded that the scale can measure
teachers’ perceptions of test and item analysis competence with sufficient validity and
reliability. In addition, the fact that the measurement tool provided measurement
invariance according to gender also supports the validity of the tool.

Determination of Teachers’ Perceptions of Test and Item Analysis Competence

Descriptive statistics obtained from the developed scale and the frequency of responses
given for each item in the checklist were used to determine the level of teachers’
perceptions of test and item analysis competence. Since the final version of the test and
item analysis competency perception scale has a total of 22 items, the expected lowest
score is 22.00, the highest score is 110.00, and the range is 88.00. The highest score
obtained by teachers regarding the level of having these determined competencies is
110.00, and the lowest score is 22.00. The range was found to be 88.00. It is seen that the
scale covers the expected width. The scale mean was calculated as 74.59, the median as
78.00, and the standard deviation as 18.66. The skewness coefficient was found as -.636,
and the kurtosis coefficient was .160. These values show that the distribution of scale
scores is close to a normal distribution.

Considering the scale results, the three competencies that teachers think they have the
most among the determined test and item analysis competencies are that they can make
inferences about the success of each student (65.7%)and the group (63.7%) by examining
the test statistics, and that they can identify students' learning gaps by examining test and
item statistics (62.7%). The three competencies that they consider themselves the least
competentin are being able to create a histogram graph of test scores (25.3%), being able
to use at least one program that can calculate test and item statistics (36%), and being
able to create a frequency table of test scores (38.3%).

In addition, the number of those who said ‘No’ in calculating and interpreting the statistics
of the items in the test is higher than the number of those who said ‘Yes’. Although the
number of those who said ‘Yes’ is higher than those who said ‘No’ only in the item
‘Calculating the percentage of options marked’, it is seen that there are still more No
respondents in interpreting. It is seen that teachers have the most difficulty in
interpreting the standard deviation and variance values in item statistics.

In test statistics, there are more Yes than No respondents in calculating simpler statistics
such as the Arithmetic mean, Median, Mode, and Range, while there are more No than Yes
respondents in calculating other test statistics. Considered in general, it is seen that
teachers have the most difficulty in calculating and interpreting the skewness and
kurtosis coefficients of test scores and the KR-20 and split-half reliability coefficients
based on measurement results.

Discussion

In this study, a valid and reliable measurement tool was developed to measure teachers'
perceptions of competence in test and item analysis and teachers' perceptions of
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competence in this area were tried to be determined. For the validity and reliability
studies of the measurement tool, content validity, construct validity, measurement
invariance and reliability coefficients were examined, and the findings obtained showed
that the developed scale was valid and reliable. The developed scale is a 22-item five-point
Likert-type and one-dimensional. In addition to the developed scale, a 42-item checklist
was created so that teachers' perceptions of competence in test and item analysis could
be determined in more detail.

When the responses given to the scale items were examined, the three scale items that
teachers thought they were least competent in were creating a histogram graph, using a
program that can perform test and item analysis and creating a frequency table for test
scores. In the checklist used to obtain more detailed information in addition to the
developed scale, this situation was in the direction of deficiencies in calculating and
interpreting item and test statistics. There are more people who think they are not
competent enough to calculate and interpret item statistics than those who think they are
competent enough. In test statistics, it is seen that teachers can do simpler statistical
operations more easily, but have difficulty with advanced statistics. This situation can be
stated that in the scale developed by Karaca (2003) to measure teacher candidates’
perceptions of their measurement and evaluation competencies, the competencies that
the candidates think they have the least are knowing and being able to perform statistical
operations appropriate to the types of measurement tools. In the study conducted by
Pektas (2010), the measurement and evaluation general competency perception scale for
teacher candidates developed by Nartgiin (2008) was used, and it was found that it was
moderately sufficient in statistical analysis and reporting. The subjects included in
statistical analysis and reporting are item difficulty index and item discrimination power
calculation and interpretation, normal distribution, skewness, kurtosis, etc. Calculation
and interpretation, determination of the correlation technique appropriate for the
structure of the data, making and interpreting the calculation, and calculating and
interpreting statistics such as t-test, F-test, etc. It was stated that teacher candidates
especially have many deficiencies in statistical knowledge.

In general, while teacher candidates can see themselves as moderately competent in the
statements given in the given scale, they specifically stated that they are less competent
in the items given in the checklist. Based on the information obtained with the checklist,
it can be stated that teachers are partially competent. Based on the scores obtained from
the test and item analysis competency perception scale and the checklist, it can be stated
that teachers are moderately competent in test and item statistics. This situation is
consistent with the studies of Yesilyurt (2012), Erdogdu and Kurt (2012), Sabanci and
Yazic1 (2017) and Karaduman and Yanpar Yelken (2020). The scale developed by Nartgiin
(2008) was used in the mentioned studies, and in all four studies, it was found that teacher
candidates were moderately competent in statistical analysis and reporting. In the study
conducted by Cakan (2004) with teachers working in primary and secondary schools, it
was concluded that teachers found themselves inadequate or deficient in measurement
and evaluation.
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Conclusion and Recommendations

In summary, this study has primarily presented a valid and reliable measurement tool
that can measure teachers' perceptions of test and item analysis competence and provide
more detailed information in statistical analyses. With the developed scale and checklist,
an attempt has been made to determine teachers' perceptions of test and item analysis
competence. When the obtained data is evaluated, it is seen that teachers are partially and
moderately competent. This situation reveals that teachers have deficiencies and that it is
an area that needs to be developed. Therefore, it can be suggested that in-service training,
such as measurement literacy, applied statistics and statistical software training can be
provided to teachers in this area and that programs that perform test and item statistics
should be introduced. In addition, since it was not determined whether there are
significant differences in teachers' perceptions of competence in different groups in this
study, it can be suggested that variables such as gender and different departments be
taken into consideration and that there are differences.

The study group consists of teachers working in public schools, and in this respect, the
study is limited only to teachers working in public schools; teachers working in other
institutions could not be taken into account. Teachers' perceptions of their test and item
analysis competencies are limited to their responses to the items on the developed scale
and checklist.
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