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Abstract

Research Article

The purpose of this research is to determine to what extent the articles titled
achievement test development, published between 2020-2023, meet the steps
that should be followed during the achievement test development process.
The research is a document review study within the scope of qualitative
research. In determining the studies to be included in the research,
consideration was given to the fact that the aim and title of the research
included '...developing an achievement test', that the full text of the article
was accessible, and that the research language was Turkish, and a total of 40
articles were included in the research. In the study, a coding list was created
and used by the researcher, based on Turgut and Baykul's (2012)
achievement test development steps. Data analysis of the research was
carried out using the categorical analysis method, one of the types of content
analysis. In the articles examined within the scope of the research, it is seen
that there are deficiencies in almost all stages of the achievement test
development process, starting from presenting the test plan based on the test
plan to including the items to be included in the final test form. In line with
the research results, it may be suggested that the achievement test
development steps in the literature be taken into consideration in studies.

Keywords: Achievement test, achievement test development steps,
document review

Received: 30.09.2023

Revision received:
19.10.2023

Accepted: 26.10.2023

Published online:
27.10.2023

! Corresponding author:

Assit. Prof. Dr.
mugeulumann@gmail.com
Orcid ID: 0000-0003-4155-3114

378



Uluman, M.

Introduction

To establish an effective education system, it is imperative to assess the efficacy of
educational policies and curricula, the capabilities of the educators responsible for instruction,
and the identification of potential challenges within the educational process. Among these
factors, student achievement stands out as one of the most critical indicators for evaluating the
functionality of the education system. Tests designed to gauge student achievement serve as
the foundation for decisions related to teaching, guidance, administration, and research. In
light of the significance of achievement tests in education, it is crucial to engage in a
comprehensive discussion concerning their classifications, attributes, and the steps involved
in their development

Various definitions emerge when delving into the literature on achievement tests,
although they share common elements. These definitions encompass measurement tools
specifically designed to assess the general knowledge acquired at school and in life (Heckman
& Kautz, 2012). They consist of a series of questions aimed at evaluating an individual's
learning outcomes after exposure to educational experiences (Anderson, 1972). Additionally,
they measure the knowledge or skills acquired throughout a student's educational process
(Popham, 2008). Some refer to them as maximum performance tests, focusing on identifying
what an individual has learned (Thorndike & Thorndike-Christ, 2013), while others view
them as tools to gauge the attainment of educational objectives and desired behaviors (Turgut
& Baykul, 2012). However, it is also seen that there are different classifications of
achievement tests and different names (standard, standard-based, national scale standard,
commercial, international scale standard, criterion-based, norm-based, teacher-made
achievement tests, and aptitude tests (Airasian, 2001; Brookhart & Nitko, 2019; Popham,
2008) in the literature. These classifications are based on what the test is intended to measure
and whether it has the distinctive features of standardized tests. Since it is not the subject of
this study, comprehensive information is not provided. However, detailed insights into
standardized tests and their characteristics can be found in Kog's (1985) study.

In the creation of achievement tests, various item types with their distinct advantages
and disadvantages are employed (multiple-choice, open-ended, short-answer, true-false, etc.).
Among these item types, the most commonly used is the multiple-choice item due to its
advantages (Fellenz, 2004; Saadat et al., 2021; Anderson, 2003; Aydin, 2018; Chatterji, 2003;
Cheung, 2003; Haladayna, 2004; Kline; 2000; Kubiszyn & Borich, 1996; Miller et al., 2012;
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Singh & Rosengrant, 2003; Ozgelik, 2010). In order for an achievement test to be considered
good, it is expected to have reliability, validity, and usefulness. These characteristics can only
be achieved by following a certain systematic process during the development of an
achievement test. The process referred to as the development of achievement tests, although
containing similar points in the literature, has been divided into and labeled as stages in
different ways by various researchers (Crocker & Algina, 1986; Haladyna, 1997; Irwing &
Hughes, 2018; Lane et al., 2015; Porter, 2002; Turgut & Baykul, 2012; Webb, 1997). One of
the most frequently used achievement test development processes in the literature belongs to
Webb (1997) and the test development process consists of four criteria. The first criterion is
the categorical concurrence criterion, which provides information about the extent to which
the items in the test cover the objectives. In this criterion, items and objectives are matched by
experts, and the percentage of concordance is examined. The second criterion is depth of
knowledge consistency. In this criterion, what is expected from the students in the context of
the objectives is revealed and items are developed. The percentages of concordance between
the objectives and items are determined. In the third criterion, range of knowledge
correspondence, it is necessary to determine the concordance between the behavior that
students should have with the objectives and the behavior tested in the items. The last
criterion, balance of representation, examines the distribution of items to objectives by
calculating the balance index. Another one belongs to Turgut and Baykul (2012), and they
have expressed these steps as follows: determining the purpose of the test, and consequently,
the objectives for which the test scores will be used; listing the learning outcomes to be
measured in the test (e.g., objectives); defining the subject area to be covered by the test;
creating a specification table; linking the item type and items to the learning outcomes and the
underlying taxonomy; determining the number of items and the duration; specifying and
implementing the method to be followed in drafting and editing items and item selection;
determining and implementing methods for test construction, replication, administration, and
scoring.

The quality of the scores obtained from achievement tests can control efforts to
improve education, guide instruction (Kimberlin & Winterstein, 2008), and strengthen
decisions made about individuals. The development of achievement tests has been extensively
studied by different researchers in different fields and age groups in the literature. These
include science (A¢ikgoz & Karsli, 2015; Akbulut & Cepni, 2013; Ayvact & Durmus, 2016;
Bolat & Karamustafaoglu, 2019; Armagan & Demir, 2019; Giiven, 2013; Sarag, 2018; Sen &
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Eryilmaz, 2011), mathematics (Akkus & Akkas, 2021; Ersoy & Bayraktar, 2018; Karabogaz
& Ergene, 2023; Narli & Baser, 2008; Sahin et al., 2023). Achievement tests, which are so
frequently studied and are very important in the educational decisions made, and the steps
followed regarding the development processes and how they are reported are considered very
important. There are some studies in the literature in which achievement test development
processes are examined. In his study, Karadag (2011) examined a total of 77 theses used in
doctoral dissertations in educational sciences between 2003-2007 by taking into account the
achievement test development processes. He evaluated these tools as having low quality for
reasons such as not determining reliability and validity in achievement tests and not including
information on how to score the test. Mutluer and Yandi (2012) examined 50 undergraduate
theses published between 2010 and 2012 within the scope of educational sciences institutes
and determined the theses that acted in accordance with the test development steps and those
that did not. Boyraz (2018) examined the multiple-choice achievement tests used in doctoral
dissertations developed within the scope of the Department of Elementary Education between
2012-2017. In this study, which deals with the achievement test development process
holistically, it was concluded that the achievement tests used in the theses did not meet the
desired quality standards. Sahin et al. (2023) examined a total of 39 achievement test
development articles published in the journals they identified between 2015 and 2020 in the
field of mathematics. In the majority of the articles, it was determined that the item pool was
not prepared, pilot application was not carried out, item analysis was omitted, sample items
were absent, and there were certain deficiencies in terms of validity. Considering these
studies, it is important to examine the current situation regarding achievement test
development studies without any field restriction. This study was conducted to discuss the
achievement test development process in order to set an example for both researchers and
practitioners. Therefore, the aim of the study is to determine to what extent the articles
published between 2020-2023 with the title of achievement test development meet the steps to

be followed during the achievement test development process.

Method

Model
This research examines the studies that develop achievement tests by taking into
account the points to be considered when developing achievement tests. In this respect, the
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research is a document review study within the scope of qualitative research. Document
analysis involves the process of collecting data by examining existing records or documents
(Yildirim & Simsek, 2013).

Documents

The aim of the research is to examine the studies in the national literature between
2020-2023, which can be accessed online. "When selecting studies to be included in the scope
of this research, we considered whether the research had the purpose and title of '...developing
an achievement test,' whether the full article text was accessible, and whether the research was
conducted in the Turkish language. Studies that did not meet these criteria and thesis studies
were not included in the study. A total of 40 articles were accessed and included in the study.

Information about the studies included in the research is presented in Table 1.

Tablo 1

Distribution of articles in Research according to Some Variables

Variables f %
Year 2020 19 475
2021 10 25
2022 8 20
2023 3 7.5
Test Developed Area Science (primary education level) 3 75
Life Science 1 25
Maths 2 5
Science 24 60
Turkish 1 25
Biology 1 2.5
T.R. The History of Revolution 1 2.5
Nursing 1 2.5
Digital Citizenship 1 25
Informatics 1 25
Early Literacy 1 25
Basic Laboratory 1 25
International Passenger Transportation 1 25
Measurement and Evaluation Techniques 1 25
Grade Level 3rd Class 1 25
4th grade 3 75
5th grade 4 10
6th grade 8 20
7th grade 9 225
8th grade 7 175
11th grade 1 25
Undergraduate 5 125
Adult 1 25
Teachers 1 2.5
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Considering Table 1, it can be stated that the studies included in the research were
published in 2020 at most and in 2023 at least, and that most of them were carried out in the

field of science and secondary school grade levels.

Data Collection Tools

Upon reviewing the literature, it becomes evident that, despite the considerable
similarity in the achievement test development process, various researchers have delineated
its steps in different manners (Crocker & Algina, 1986; Haladyna, 1997; Irwing & Hughes,
2018; Lane et al., 2015; Porter, 2002; Turgut & Baykul, 2012; Webb, 1997). For this study,
we relied on the achievement test development steps outlined by Turgut and Baykul (2012)
because the steps were understandable and clear and access to the source was easy. To
facilitate the examination of the selected articles, we devised a coding list centered on the
research's objectives, the steps involved in test development, and considerations throughout
the test development process. This coding list was presented to five field experts who
completed their doctorate in the field of measurement and evaluation and their feedback was
received. In line with this feedback, the list was revised and finalized. In the coding list,
firstly, preliminary information about the articles was presented. Then, 36 items with

statements graded as yes, partially and no were included.

Collection of Data and Analysis

The data analysis of the research conducted within the scope of qualitative research
was carried out by using the categorical analysis method, which is one of the types of content
analysis. Categorical analysis can be defined as dividing the subject or situation under
investigation into units and grouping each unit into categories according to certain criteria
(Mayring, 2004). There are two different ways of conducting categorical analysis: the
Theoretical Categorization Process and the Applied Categorization Process. In the process of
Theoretical Category Formation, categories can be determined initially as there is a much
clearer theoretical foundation to start from. In the process of Applied Category Formation
categories can be created as the relevant materials begin to be examined. If needed in the
course of research, both approaches can be used simultaneously (Tavsancil & Aslan, 2001). In
this study, since the theoretical basis for the achievement test development process was

relatively clear, the theoretical categorization process was employed. The coding process was
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carried out by the researcher using a coding list and Microsoft Office Excel 2016 software.
Then, frequency values were obtained for each item in the list according to the coding.

The reliability of the data obtained in the context of the categorical analysis method
depends especially on the coding process. Ratings of categories, whether the researcher
conducts coding at two different times or if the codings remain consistent across different
researchers, provide reliability as an indicator of objectivity (Tavsancil & Aslan, 2001). All
articles within the scope of the research were examined by the researcher. Moreover, ten
randomly selected articles were asked to be coded by a field expert who completed his/her
doctorate in the field of measurement and evaluation in line with the coding list and the
agreement between these two researchers was examined. As evidence of reliability in
categorical analysis studies, the percentage of agreement between the researchers was
calculated using the formula developed by Miles and Huberman (1994) (Reliability= number
of agreement / (number of agreement + number of disagreement)). The reliability coefficient
calculated based on this formula was found to be 0.91, which is considered as a high level
(Cohen & Swerdlik, 2010). It can be stated that this value serves as evidence of the high
reliability of the data obtained from the study. In addition, all documents examined within the
scope of the research are included in the bibliography to contribute to the reliability of the
research (Yin, 2014).

Findings

In the study, 40 articles aiming to develop an achievement test were analyzed in line
with the coding list developed by the researcher. The findings obtained in the context of the
headings in the coding list are given in the tables below. First of all, Table 2 shows the
distribution of the data obtained to determine the purpose of the test.

Table 2

Frequency Values About Purpose of The Test

Yes Partial No/NI

f % f % f %
Test plan has been created. 18 45 6 15 16 40
The purpose of the test is clearly set out. 26 65 11 27.5 3 75
Information about the target audience for the test has 34 85 6 15
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been provided.

When considering Table 2, the initial examination focused on whether a test plan,
which is not a formal step in the achievement test development process but provides guidance
on systematic progression within this process, had been established. It is seen that 18 of the
articles created a test plan and developed the achievement test in line with this plan. In six of
the articles, the word test plan or achievement test development process was used, but these
steps were not clearly and explicitly stated. Furthermore, 16 articles did not include a test plan
or the steps of the achievement test development process. When examining whether the
purpose of the test, regarded as the initial phase of achievement test development, is explicitly
stated, it is possible to say that 26 of the articles have successfully implemented this stage.
However, in 11 articles, it can be stated that the purpose was not clearly explained and the
purpose of the achievement test was considered as the purpose of the article. It was evaluated
as partial on the grounds that the purpose of the article did not fully meet the purpose of
developing an achievement test. Determining which audience the developed test will serve is
one of the important steps for the achievement test. In 34 of the articles, this step was present
but it was not articulated clearly. Instead, it was evaluated as partial since the relevant
information was extracted from the details provided under the research study group's title.
Table 3 below shows the frequencies of the learning products to be tested with the items in

the test and the characteristics of the test.

Table 3

Frequency Values for The Characteristics of Learning Products and Achievement Test

Yes Partial No/NI

f % f % f %
All learning products are included. 33 82.5 4 10 3 75
The subject area in which the learning 33 82.5 7 17.5
products are located is indicated.
The unit area in which the learning products 30 75 10 25
are located is indicated.
A taxonomy was used as a basis for 25 62.5 3 75 12 30
classifying learning products.
The number of items is included. 40 100
The duration of the test is indicated 14 35 26 65
The types of items used are indicated. 39 97.5 1 25
The number of options is given. 26 65 14 35

385



Journal of Human and Social Sciences (JOHASS), 2023, 6(2), 377-405.

Any achievement test is designed to measure specific learning products within a
specific unit or subject area. Therefore, it is important to present this scope in a clear and
understandable way in the achievement test development process. In this context, when it is
examined whether the articles included all of the learning products that they aimed to
measure, it can be stated that 33 of the articles did so. It is seen that four of the articles only
defined the general scope of the relevant learning products but did not include what this scope
includes, and three of them did not provide sufficient and comprehensible information by
pointing to the number of learning products, grade level or the area in which the test was
developed. Article 18, which was evaluated as no in this item, gave information as follows:
'...related to the subject, the needs were determined by literature review, opinions from experts
and students who conducted academic studies, and 23 outcomes emerged." The article
contained no additional information beyond this. According to Table 3, it can be stated that
most of the articles contain information about the subject area and units in which these
learning products are included. In the classification of learning products, 25 of the articles are
based on a classification, with Bloom's classification being the most commonly used, while
Haladayna's classification is used to a lesser extent (5). While 12 of the articles did not
mention any classification at all, one of the articles mentioned the underlying classification in
the introduction but did not include any information in the other sections where achievement
test development was explained. In two articles, the steps of the underlying classification
were included in the specification sheet, but no other information was provided. Therefore,
these three articles were categorized as partial. All articles included the number of items in the
final test, but the test duration was featured in 14 articles and omitted in 26. The type of item
to be used in the achievement test was only mentioned in the introduction of one article and
was evaluated as partial on the grounds that it was understood from this information what the
type of item in the test was. However, it is seen that multiple-choice test items are used in all
achievement tests. Information on how many answer options multiple-choice items have was
included in 26 articles, while 14 articles did not provide this information. Information and
frequency values related to content validity and creation of the item pool are presented in
Table 4.
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Table 4

Frequency Values for Content Validity and Item Pooling

Yes Partial No/NI

f % f % f %
Specification table was prepared. 30 75 3 75 7 17.5
Expert opinion was taken for the prepared 18 45 22 55
specification table.
An item pool was created in line with the 30 75 10 25
specification table.
The rules taken into consideration while writing the 6 15 8 20 26 65
trial items were included.
Expert opinion was taken for the written items. 38 95 2 5
Any statistical analysis was used to determine 8 20 32 80
content validity.
Face validity was given. 14 35 26 65

It is possible to say that specification tables have a very important role in achievement tests,
especially to ensure content validity. When examining whether the specification table was prepared in
the achievement tests, it was determined that the specification table was included in 30 of them, while
it was not provided in seven of them. In three articles, it was found that the information that the table
of specifications was prepared was given but this table was not included. While expert opinion was
taken in 18 articles for the tables of specifications prepared, it was determined that expert opinion was
not taken in 22 articles. The specification table prepared in the writing stage of the items to be
included in the trial form of the achievement test is taken as a basis. When Table 4 is taken into
consideration and in parallel with the item "a specification table was created", 30 of the articles acted
in this direction, while 10 of the articles did not include any information or explanation. Various
writing rules should be taken into consideration in the context of the type of item used in the writing
phase of the items to be included in the trial test form. Since multiple-choice items were used in all of
the articles examined within the scope of this study, there are rules to be considered in the writing of
this item type in the literature (Haladyna & Downing, 1989; Haladyna et al., 2002; Gronlund &
Waugh, 2009; Nitko & Brookhart, 2011; Turgut & Baykul, 2012). It was found that only six of the
articles included information about these rules and that these rules were taken into consideration,
while in 26 articles only the items were written without any information. In addition, eight articles
provided information that source books (e.g. textbooks of the Ministry of National Education, etc.)
that can be considered valid in the subject areas of the articles were examined. Therefore, these eight
articles were categorized as partial. When it was examined whether the opinions of field experts were
taken regarding the appropriateness of the items, it was seen that expert opinions were not taken in
only two of the articles. In addition to the specification tables, the analysis of techniques based on

expert opinions can also be used to determine content validity. Eight of the articles employed the
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analysis of different techniques based on expert opinions (Davis Technique (2), Kendal W Fit (1),
Lawshe Technique (5)), while 32 of the articles did not utilize any statistical analysis. Furthermore, 14
of the articles took an expert opinion on face validity and reported the findings obtained, while 26 of
the articles did not perform this process. The frequency values regarding the creation and

implementation of the trial test form are given in Table 5.

Table 5

Frequency Values Related to the Creation and Implementation of The Trial Test For

Yes Partial No/NI

f % f % f %
Information about the test instructions was given. 9 22.5 31 77.5
Information was given about the criteria considered in 1 97.5 39 2.5
item ordering.
The formal features of the test form were mentioned. 4 10 2 5 34 85
The characteristics of the group to which the trial test 19 475 11 27.5 10 25

form will be applied are described.

After the writing stage of the items to be included in the trial test form, the stages of
creating the form in which these items will be included and the realization of the pilot
application follow. Information on this stage is given in Table 5. First of all, when it is
analyzed whether information about the test instructions was given or not, it can be stated that
only nine of the articles included this information, while 31 of them did not include any
information. While information about the formal features during the preparation of the trial
test form was included in four articles, no information was given in 34 articles. However, in
two articles, the statement stating that “it was only formally organized” was used and no
additional explanation was given. Therefore, these articles were evaluated as partial. For
example, in article 39, the following expressions are stated: '... Creating the first draft form:
The candidate achievement test, which was reorganized after the expert opinions, was
formally organized and made ready for use by adding the instruction including the purpose
and application method of the test." While the characteristics of the group to which the trial
test form will be applied were included in 19 articles, they were not included in 10 articles. In
11 of the articles, it was seen that limited information about the group in which the
application would be made was included under the title of study group and therefore it was

evaluated as partial. Frequency values for item and test statistics are given in Table 6.
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Table 6

Frequency Values for Item and Test Statistics

Yes Partial No/NI

f % f % f %
Item difficulty index is included. 39 97.5 1 2.5
Average item difficulty is given. 25 62.5 15 37.5
Item discrimination index is given. 39 97.5 1 2.5
Average item discrimination is given. 24 60 16 40
Item standard deviation is given. 9 22.5 1 2.5 30 75
Item reliability index is given. 8 20 32 80
Option analysis was performed. 2 5 38 95
Information on item-total correlation was given. 7 17.5 33 82.5
The difference in the scores of the upper and lower 11 27.5 29 725
groups was obtained by t-test.
The mean of the test is reported. 23 57.5 17 42.5
The standard deviation of the test is included. 20 50 20 50
The reliability of the test was reported. 37 92.5 3 75
A statistical package program was used to calculate 23 57.5 17 42.5
item and test statistics.
Information about the items to be included in the test 25 62.5 9 22.5 6 15
was given.

The item and test statistics calculated from the data collected after the pilot application
are highly valuable for guiding the selection of items to be included in the subsequent
development of the achievement test. Information on the level of these statistics in the
analyzed articles is given in Table 6. First of all, when item difficulty and discrimination
indices are examined, it is seen that these indices are calculated and information is given in 39
out of 40 articles. While there is one article that does not include item discrimination indices,
one article states that item difficulty indices are calculated but does not provide information
about these indices, and is evaluated in the partial category. Another statistic that provides
information about the quality of the items is the item standard deviation. While 30 of the
articles did not report item standard deviation, nine of them included this value. The 30th-
ranked article was evaluated as partial. Similar to the information on the item standard
deviation, eight articles reported the item reliability index, while 32 articles did not provide
any information. In multiple-choice items, the distribution of responses to options is very
important in terms of the quality of the item. Therefore, performing option analysis in the
process of developing an achievement test is one of the factors that increase the quality of the
item and the test. Option analysis was conducted in only two of the articles, while it was not
carried out in 38 articles. Item-total correlations, which provide information about the
relationship between the scores obtained from the items in the test and the total score obtained

from the entire test and provide information about whether the items sample similar behaviors
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(Bliyiikoztiirk, 2011), were calculated and reported in seven articles, while these values were
not reported in 33 articles. Another indicator of the discrimination of the items is the
difference between the item scores of the individuals in the lower and upper groups examined
by independent samples t-test. While 11 of the articles calculated this statistic, 29 did not
include it. The mean and standard deviation of the test also provide information about the
scores obtained from the test and the group to which the test was applied. While 23 of the
articles included the mean of the test, 17 did not include it, and half of the articles reported the
standard deviation of the test. The number of articles reporting the findings on the reliability
of the achievement tests is 37. There were three articles that did not share any values
regarding the reliability of the test. 23 articles used various statistical package programs
(TAP, SPSS, ITEMMAN) to calculate item and test statistics, while 17 did not report
anything, so it was assumed that they were manually calculated. Finally, after the item and
test statistics were performed, it was examined whether information about the items to be
included in the test and their properties was provided. While 25 of the articles included this
information, six did not provide any information. Nine articles in which the total number of
items to be included in the test and the sequence numbers of the items were reported but the
items were not specified or not shared in the appendix were evaluated in the partial category.

Discussion and Results

In order to decide whether the new behaviors desired to be acquired through education
have been learned at the expected level, these behaviors should be measured with
measurement tools with sufficiently high validity and reliability (Kutlu & Altintas, 2021).
One of the most frequently used measurement tools in education is achievement tests. In this
study, a total of 40 articles that aim to develop achievement tests and whose titles include
achievement test development were examined based on Turgut and Baykul (2012)'s
achievement test development steps. The findings obtained in the study were discussed within
the scope of the coding list developed by the researcher in line with expert opinions.

Having certain steps and systematics in the achievement test development process is
important in terms of the quality of the test to be developed. In addition, the achievement test
development process consists of planning, preparation, implementation, and reporting stages
(Gomleksiz & Erkan, 2010). Therefore, it is important to have a plan for a qualified

achievement test. It is thought that the absence of an achievement test development plan in
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most of the articles analyzed may pose a problem both in terms of the achievement test
developed and scientific reporting. The first step in test development is to determine the
purpose for which the test scores will be used. Since decisions are made in line with the
scores obtained from the tests and the decisions taken in education vary, it is necessary to
determine the purpose in the process (Atilgan et al., 2015). In line with the findings, it can be
said that the purpose of the test was clearly stated. However, the fact that the purpose of the
test was confused with the purpose of the research in 11 articles, the purpose of the test was
not specified, and it was not clear for what purpose the obtained scores would be used can
lead to the result that the researchers did not understand this step.

Once the purpose of the test has been determined, the scope that will serve this
purpose needs to be defined. The scope of the test refers to the learning products that will be
tested by the items in the test. These learning products should be identified by counting them
one by one and should be specified in the subjects or units in which the learning products are
included. Only in this way can it be made clear what will be done while preparing the test and
which scope the test will serve (Ozgelik, 1997). In this context, it can be stated that in most of
the articles examined, the learning products were clearly presented and the subjects and units
belonging to them were specified. However, it is noteworthy that although there was a study
on achievement test development, there were articles in which this step was not presented.
The observation that all studies presented the number of items to be incorporated into the test,
with nearly all (97.5%) specifying the item types, is considered as valuable input for
achieving the intended goals of the developed tests. On the contrary, it can be asserted that the
absence of test duration specification in the majority of studies (65%) and the lack of
information on the number of options in some of them (35%) could potentially pose
challenges for practitioners tasked with administering the test.

Another step in the achievement test development process is to reveal the distribution
of learning products to the items, which gives content validity. Content validity can be
defined as the sampling of the scope to be measured by test items (Baykul, 2000; Haynes et
al., 1995; Mehrens & Lehmann, 1991). Therefore, content validity should not be ignored for a
qualified and valid test (Demirel, 2006; Ebel, 1956; Lissitz & Samuelsen, 2007). For this step,
preparing a table of specifications to ensure content validity is very important in achievement
tests (Biiytikoztiirk et al., 2012). It can be concluded that this important step is provided in
most of the articles analyzed (75%), but it is ignored in a considerable number (17.5%). The

presence of articles (7.5%) that do not explicitly reference the specification table, which offers
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crucial information for practitioners using the developed test, is considered a potential
hindrance to the test's effectiveness in fulfilling its intended purpose. The submission of the
prepared specification table to expert opinion provides information about whether or not the
coverage is sampled before item writing and eliminates possible errors at this point
(Gronlund, 1977). It was concluded that the majority of the studies (55%) skipped this step.
However, the result that most of the articles (75%) wrote the items based on the specification
table and almost all of the articles (95%) received expert opinion for the trial items is
important in terms of producing a qualified achievement test. Moreover, the multiple-choice
items used have certain writing rules that need to be taken into account. For these rules,
particularly Haladyna et al., 2002 can be consulted. It is quite striking that in a very small
portion of the articles (15%) these rules were taken into consideration, while in a large portion
(65%) they were not mentioned at all. The finding that 20% of the articles were based on
already written articles or reference books may lead to the conclusion that there may be more
vulnerability to errors or incorrect item writing during article item. In addition to the creation
of the specification table, various indices based on expert opinion can also be used to
determine the content authenticity. The Lawshe (1975) technique, which quantifies the
suitability of draft items to the relevant learning products with expert opinions, the Davis
(1992) technique, which allows inferences to be made about candidate items by taking the
opinions of at least three and at most 20 experts, or Kendall's coefficient of concordance are
examples of such techniques. The finding that 20% of the articles utilized these indexes and
included additional information may indicate that the use of these techniques is not
widespread. The fact that each item is understood in the same way by practitioners and
researchers is referred to as face validity (Mehrens & Lehmann, 1991; Nunnally & Bernstein,
1994). In line with the findings, it can be concluded that most of the articles (65%) ignored
this type of validity.

It was observed that most of the articles did not include any information about the
placement of the items in the trial test form, the features of this form and the piloting process
before the pilot application was carried out after the trial item writing, and no information was
shared. However, there are studies in the literature that discuss the effects of the location of
the items in the test on the performance of individuals based on item response theory (Debeer
& Janssen, 2013; Dogan Giil & Cokluk Bokeoglu, 2018; Qian, 2014; Weirich et al., 2014,
Weirich et al., 2017). Omitting this information can be viewed as a shortcoming in the

respective articles.
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Item analysis, which will be carried out with the pilot study data, is the process that
provides information about whether the items measure the characteristics to be measured, and
if not, what are the reasons for this and how they can be corrected (De Grutijter & Van der
Kamp, 2008; DeVellis, 2006; Allen, 2012). Item analysis allows us to observe item
characteristics and improve the quality of the test (Linn, 2011; Livingston, 2011). In order to
develop a test consisting of quality items, item statistics are necessary. One of the item
statistics calculated to determine the quality of the measurement tool is item difficulty. Item
difficulty is defined as the ratio of the number of correct answers given to an item to the
number of all respondents. Another item statistic is item discrimination. Item discrimination is
the ability of an item to distinguish between individuals with high and low performance on
the trait measured by the test (Linn, 2011; Livingston, 2011; Moses, 2017). These two
statistics are the most frequently used indices in item analysis. The calculation and reporting
of these indices in almost all of the articles (97.5%) can be considered as an important result
in order to ensure the quality of the developed test. Item standard deviation and reliability
indices are also statistics that provide information about item quality. It was concluded that
these indices were not used as frequently as other indices in the articles analyzed. Especially
after item difficulty and discrimination indices are determined, a very important component of
item analysis is distractor analysis (Thissen et al., 1989). The main purpose of distractor
analysis is to identify items in the measurement tool that need to be revised and renewed, to
eliminate ineffective distractors and to increase the discriminatory power of multiple-choice
items (Haladyna, 2016). With distractor analysis, it will be easier to identify possible errors in
the items (Hingorjo & Jaleel, 2012). When the studies were examined, it was found that only
5% of the studies conducted distractor analysis, and it was concluded that this step, which is
important for developing a quality achievement test, was skipped or not taken into
consideration. Each item in an achievement test is expected to be related to other items. The
correlation between each item score and the total score obtained from the whole test gives
item-total correlations and these values reveal the relationship between the items and the
whole test (Cristobal et al., 2007; Pallant, 2007). A large number of articles (82.5%) did not
include these values and therefore, this lack of information about the tests makes it difficult to
comment on the quality of the test. Another procedure that shows how well the items
discriminate individuals in line with the trait to be measured is the comparison of the 27%
lower and upper group averages for each item. It can be stated that the fact that this
information was not included in most of the articles analyzed (72.5%) reveals that additional
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evidence on discrimination was not presented. In addition to item analysis, the calculation of
test statistics also provides important information about the characteristics of the test. Test
statistics can also be calculated based on item statistics. Since items constitute the test, test
statistics are a function of item statistics. One of the most frequently used of these statistics is
the mean of the test and the other is the standard deviation of the test. The fact that half or
nearly half of the articles do not include these values may indicate that test statistics may not
be seen as a characteristic of the test. Another crucial concept in the test development process
Is test reliability, seen as an indicator of the extent to which measurement results are free from
random errors. The fact that the reliability coefficient was calculated in almost all of the
articles (92.5%) is a very important result in terms of revealing the quality of the developed
test. While various methods for determining reliability exist in the literature (such as those
involving multiple administrations, the test-halving method, etc.), it is noteworthy that the
articles primarily relied on single-administration methods. In all but one article, the KR-20
reliability coefficient was calculated, with only one article using the halving test method. This
pattern serves as a notable indicator of the prevalent methodological approach in use. For the
calculation of item and test statistics, which are relatively difficult to calculate manually, there
are different programs in the literature that require (EXCEL, R, etc.) or do not require
(ITEMMAN, SPSS, TAP, etc.) formula writing. It was concluded that almost half of the
articles (42.5%) used any program. Ultimately, it can be said that the purpose of developing
an achievement test is to create a feasible measurement tool. In this context, sharing the items
that emerged at the end of the achievement test development process and thus sharing the test
is important in terms of serving this purpose. While the final version of the test is expected to
be shared in the articles examined, the result that this sharing was realized in 62.5% of the
articles can be considered as an indicator of the incomplete part of the studies.

In the articles reviewed as part of this research, it is evident that there are
shortcomings at nearly every stage, beginning with the formulation of the test plan following
the achievement test development process, all the way to the selection of items for inclusion
in the final test form. It can be stated that there are similar problems in the studies examining
the achievement test development processes carried out in the literature and that they are in
parallel with this result (Boyraz, 2018; Karadag, 2011; Mutluer & Yandi, 2012; Sahin et al.,
2023).
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Recommendations

Based on the results obtained, especially when the aim of the research is to develop an
achievement test, it can be characterized as a situation that should be meticulously completed
in this process. In this context, it can be suggested that the achievement test development
steps in the literature should be taken into consideration in the studies. Moreover, it is thought
that the development of an achievement test development manual containing detailed
explanations as a source of studies or revising the existing ones will also contribute to the
literature. Although there are studies conducted to develop achievement tests in different
fields, it is seen that more achievement tests have been developed in the fields of
mathematics, science, and social studies, especially in science. For this reason, it is expected
that conducting similar studies by limiting the field and expanding the years of research will
contribute to the literature. Given that item difficulty and discrimination indices are derived
from item analyses, and mean and standard deviation are computed from test analyses, while
other item and test analyses are typically omitted, one of the recommendations of the study is
to develop a freely accessible online platform that offers information and simplifies the
calculation of these analyses.
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