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1. Introduction

Nowadays, access to information is quite easy. However, the absence of filter techniques for accuracy and
precision of information shared is very apparent, and everyone can freely share information. Distinguishing
the validity, accuracy, and reliability of this pile of data remains a challenge. Also, this makes it even harder
for individuals to make right decisions. Particularly with the increasing use of media, the resistance to fake
news is mitigated as well. According to the media literacy index data by Open Society Institute (2021),
Turkey is the third country that is the least resistant to false news. Reportedly, such news is spread most
easily in this country. Given that 75.3% of the Turkish population uses the internet and spend an average of
7 hours and 29 minutes daily on the internet (We Are Social, 2020), the magnitude of problems against the
information explosion surely arises. Media is considered to be a centerpiece of the people’s lives (Pérez
Tornero & Varis, 2010) and a great part of their lives (Masterman, 1985). Hence, media inevitably
manipulates them through either direct or indirect messages. An individual will either accept the given
information without questioning or decide to accept or deny the information after examining its accuracy.
Critical thinking (CT) skill is the greatest helper of accuracy examination. Indeed, in an era in which the
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influence of easily accessible information or several people toward one’s thoughts is manifested, CT is
individual’s defense mechanism against the world (Epstein & Kernberger, 2012). On the other hand, the 21st-
century skills introduced with the need for transformation that has been brought by the Fourth Industrial
Revolution (Industry 4.0) have changed learner’s roles and required individuals to possess high-order
thinking skills, think effectively, and consequently be able to adapt to developments and innovations of the
era. CT skill may be one of the most important skill among all high-order thinking skills (Presseisen, 1985).
In fact, it is a functional way of thinking that involves reflective, reasonable, discreet, and logical decisions
and is resorted to by individuals for making decisions and resolving future problems (Ennis, 1985; Norris &
Ennis, 1989). Thus, through CT, individuals obtain sound and accurate information on what is going on
around them. Moreover, they question, examine, and evaluate the collected information from their
surroundings. This effective task of evaluation is about examining the underlying reasons and searching for
solid evidence to attain the accuracy of information (Mason, 2008). In like manner, individuals assess the
sensibility, truth, and accuracy of given information, claims, evidence, and judgments and draw a conclusion
through CT (Lewis & Smith, 1993). Undoubtedly, CT is the act of challenging a piece of information received
from others (Judge, Jones, & McCreery, 2009) and distinguishing between right and wrong by reasoning
(Wood, 1998).

One should not only think of one skill when it comes to CT because it is a collective skill composed of
several sub-skills or sub-dimensions (Fisher, 2001). Many classifications can be observed in the literature for
the sub-skills of CT (Ennis &Weir, 1985; Chance, 1986; Paul, Binker, Jensen &Kreklau, 1990; Facione, 1990,
2000; Kennedy, Fisher &Ennis, 1991; Pascarella &Terenzini, 1991; Watson &Glaser, 1994; Swartz &Parks,
1994; Jones et al., 1995; Jonassen, 2000; Halpern, 2003; Ennis, Millman &Tomko, 2005). Although they may be
given different names, interpretation, analysis, evaluation, inference and explanation seem to be included in
all of those classifications. Differently, some of the classifications include skills such as self-regulation
(Facione, 1990, 2000), reflection (Jones et al., 1995), and deduction (Watson &Glaser, 1994). As one thing that
can be considered a shortcoming, some of these classifications include certain skills in a narrower fashion
(e.g. Swartz and Parks (1994) limits the aspect of evaluation to the evaluation of sources only). Taken
together, it can be said that Facione (1990, 2000), Ennis, Millman and Tomko (2005), and Watson and Glaser
(1994) made the most inclusive classifications. While Facione (1990, 2000) address CT skills in six aspects of
interpretation, analysis, evaluation, inference, explanation, and self-regulation, Ennis, Millman and Tomko
(2005) divides CT skills into six aspects of induction, deduction, observation, semantics, assumption, and
questioning the credibility of sources. According to Watson and Glaser (1994), CT includes the skills of
inference, recognizing assumptions, deduction, interpretation, and evaluating arguments.

There are several instruments developed to measure CT skills or dispositions of different age groups in the
literature. Some of them measure CT skills while others measure CT dispositions. One of the most common
measures used for CT skills is Watson-Glaser Critical Thinking Appraisal (WGCTA). Developed by Watson
and Glaser in 1964, number of test questions had been gradually reduced and its different forms had been
published until 1994. Whereas its original form included 100 questions in 1964, the number of questions was
downed to 80 in its 1980 forms and 40 in its 1994 forms (Watson & Glaser, 1964; Watson &Glaser, 1994).
Turkish adaptation studies of the test forms were conducted by different researchers with high school
students (Cikrikgi, 1993, 1996; Evcen, 2002) and undergraduates (Aybek &Celik, 2007). After the adaptation
study by Cikrike¢r (1996), KR20 internal consistency coefficient for the total test was found to be 0.63 and
ranged from 0.20 to 0.47 for sub-tests. In an another adaptation study by Evcen (2002), KR20 internal
consistency coefficient for total WGCTA was found to be 0.46 and KR20 internal consistency coefficients for
sub-tests ranged from 0.29 to 0.53. Developed by Ennis, Millman and Tomko (2005) in 1985, Cornell Critical
Thinking Test has two forms which are Level X and Level Z. Level X was developed for younger students
while Level Z was developed for students studying at high schools and universities. Turkish adaptation for
level Z of Cornell Critical Thinking Test was conducted by Senturan (2006), and its level X was adapted to
Turkish language by Kurnaz (2007). While Senturan (2006) calculated the KR20 internal consistency
coefficient as 0.45, Kurnaz (2007) calculated as 0.58 for the total testafter their adaptation studies.Ennis-Weir
Critical Thinking Essay Test that was developed for the undergraduate students was adapted to Turkish
language by Kog (2007). Adapted to Turkish language by Mecit (2006), Cornell Conditional Reasoning Test
was developed by Ennis and Millman to determine CT skills of elementary and high school students. Mecit
(2006) calculated the internal consistency of the test as 0.75.Tests developed by Facione (1990) and Shipman
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(1983) are also used to measure CT skills of high school students and undergraduates. As well as
international tests for measuring CT skills, there are CT tests developed by Turkish researchers in the
literature. For example, Egmir and Ocak (2016) developed a CT test to measure CT skills of the fifth-graders.
Similarly, Demir (2006) developed an instrument titled Critical Thinking Scales to measure CT skills of the
fourth- and fifth-graders. Demir’s (2006) scales aim to measure analysis, evaluation, inference, interpretation,
explanation, and self-regulation sub-skills.

Considering the CT studies performed in Turkey overall, almost all of the studies seem to have benefited
from international instruments that measure CT skills. Although those international instruments have been
adapted to Turkish language by different people at different times, none of the Turkish studies utilized a
Turkish culture-specific CT test. Indeed, while Turkish adaptation studies of these instruments developed on
the basis of foreign cultures have been carried out, they are observed to have a construct that is incompatible
with the Turkish culture. Understandably, their reliabilities are at the lowest possible acceptable levels
particularly in some of the dimensions, and our culture is unfamiliar with the examples, names, and cases
used in the tests. Consequently, this has an impact of a valid and reliable measurement of students’ CT skills.
Several studies in the literature suggest that a Turkish culture-specific CT instrument should be developed
(Aybek, 2006; Giilveren, 2007; Kurnaz, 2007; Ay & Akgol, 2008; Tufan, 2008; Yildirim, 2010). Although there
are instruments that measure CT skills of elementary school students (Demir, 2006; Egmir and Ocak, 2016),
there is no comprehensive instrument for the high school level. Therefore, this study aimed to develop a
Turkish culture-specific CT test to measure CT skills of high school students.

2. Methodology

2.1. Research Model
This is a test-development study for a measurement tool to determine the high school students” CT skills.
2.2. Study Group

Tabachnick and Fidell (2012) argued that a pilot study needs to be carried out with at least 150 participants
to conduct validity and reliability studies of a measure. Ozgelik (2013) suggests that a draft test should be
given to approximately 400 individuals, whereas Kline (2010) articulates that about 200 individuals suffice.
In the literature, some of the researchers also argue that a draft measure should be applied to a sample group
of a size five times (Stevens, 2009; Floyd & Widaman, 1995) or 10 times the number of items (Gorsuch, 2014).
Thus, approximately 800 individuals were deemed sufficient to conduct validity and reliability studies for
the 87-item draft CT test. Because some of the test forms might not be answered intently or answered
incompletely as anticipated, the pilot study was conducted with about 1000 individuals as planned.

The pilot application of the draft test was conducted at the high schools in the city center of a province
located in the West Black Sea Region. Pilot application of a measure requires a sample that can appropriately
represent test’s target population (Crocker & Algina, 1986). Multilevel cluster sampling method was utilized
to select the sample group for the pilot application of the CT test to be used with high school students.
Accordingly, different types of high schools constitute the first-level clusters, and the grade levels at those
high schools constitute the second-level clusters. The sampling process is provided in Table 1.

Table 1. Sampling for the Pilot Application
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The first-level clusters of the study are composed of two Vocational High Schools, two Anatolian High
Schools, two Religious Vocational High Schools, and one Science High School, and one Anatolian High
School, which admit students by examination, in the city center of a province in the West Black Sea Region.
These schools have the highest representation rate relative to the number of students. The total number of
students in these selected high schools corresponds to 52.80% of the number of students in all high schools in
the city center of the province. Thus, the first-level clusters represent all high school types. For the second-
level clusters, each of 9t-, 10th-, 11th-, and 12t-grade classes in these high schools was assigned as sub-
clusters, which was participated by 945 students. Of these students, 232 are 9t graders, 245 are 10t graders,
239 are 11t graders, and 229 are 12t graders. Test forms found to be completed carelessly and to involve a
great number of incomplete data were not included in the validity and reliability studies. Of the students
who completed 705 test forms that were included in the validity and reliability studies, 52.5% are female,
and 47.5% are male. Moreover, 24.4% are 9t graders, 26.2% are 10t graders, 25.4% are 11t graders, and 24%
are 12t graders. In addition, most of the students are mostly 16 (27%), 17 (25.1%), 15 (24.1%), and 14 years
old (19.6%), respectively. Their distribution by high school types is as follows: Anatolian High School
(56.2%), Science High School (15.6%), Religious Vocational High School (14.5%), and Vocational High School
(13.8%).

2.3. Procudere

The following steps were followed to develop the CT test in compliance with the literature (Crocker &
Algina, 1986; Cronbach, 1984):

1. determining the purpose of the test, psychological attribute which the test aims to measure, and the
behaviors which represent that attribute

creating a table of specifications that shows the item ratios for the behaviors determined

creating an item pool

preparing the test form

receiving expert opinion, and performing the preliminary application of the test

performing the pilot application of the test

conducting the validity and reliability analyses

preparing the guidelines for application, assessment, scoring of the test, and interpretation of the
scores

PN LD

2.3.1.Determining the purpose of the test, psychological attribute which the test aims to measure, and the
behaviors which represent that attribute

The CT test to be developed aims to measure CT skills of high school students. Scores to be obtained in the
test will be used to determine students” CT skill levels. Thus, a thorough literature review was performed to
determine the CT sub-skills and the behaviors that represent those sub-skills. There are several sub-skill
classifications which are deemed to represent CT skills (Watson & Glaser, 1994; Facione, 1990, 2000; Jones et
al., 1995; Kennedy, Fisher, & Ennis, 1991; Paul, Binker, Jensen, & Kreklau, 1990; Swartz & Parks, 1994;
Pascarella & Terenzini, 1991; Ennis & Weir, 1985; Ennis, Millman, & Tomko, 2005; Chance, 1986; Halpern,
2003; Jonassen, 2000). Considering these classifications made by different researchers, the most inclusive
classifications seem to have been made by Facione (1990, 2000), Ennis, Millman, and Tomko (2005), and
Watson and Glaser (1994). Therefore, the classification by Watson and Glaser (1994) that is thought to be
very inclusive and has been commonly recognized was utilized in this study. Accordingly, the sub-skills of
inference, evaluating the arguments, deduction, recognizing the assumptions, and interpretation (Watson &
Glaser, 1994), which are deemed to represent the CT skill, were bases in developing the CT test. Watson and
Glaser (1994) define the inference sub-skill as inferring new information based on a certain piece of
knowledge or a situation or drawing conclusions from a proposition that is accepted to be true. This task of
inference occurs through deduction, induction, and reasoning. The sub-skill of recognizing assumptions
refers to identifying the assumptions, familiarizing with them, and deciding whether it is possible to make
that assumption based on the current situation. The deduction sub-skill is about new propositions logically
and obligatorily drawn from propositions that are known or assumed to be true. The interpretation sub-skill
refers to evaluating the evidence for a situation or the solution of a problem, drawing conclusions based on
this evidence, and assessing the accuracy of these conclusions. The sub-skill of evaluating the arguments is
about determining strengths or weaknesses of inferences, statements, judgments, and evidence.
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2.3.2. Creating a table of specifications that shows the item ratios for the behaviors determined

Achieving the content validity of a test requires explicitly determining all the behaviors that represent the
attribute to be measured and then writing down the items that can measure those behaviors (Biiyiikoztiirk,
Cakmak, Akgiin, Karadeniz, & Demirel, 2014). The most reasonable way of providing the content validity of
achievement tests is to create a table of specifications and receive expert opinion (Terzi, 2019; Biiyiikoztiirk,
Cakmak, Akgiin, Karadeniz, & Demirel, 2014). Therefore, a table of specifications was prepared in regard to
the number of items with which each sub-skill would be measured in the CT test.

2.3.3. Creating an Item Pool

Prior to creating an item pool for the CT test, CT instruments published both abroad and in Turkey were
reviewed in detail (Watson & Glaser, 1964; Egmir & Ocak, 2017; Demir, 2006; Ennis & Weir, 1985; Ennis,
Millman, & Tomko, 2005). An item pool of 169 multiple-choice questions covering the five sub-skills was
created. Of the questions in the item pool, 45 aim to measure the inference sub-skill, 26 aim to measure the
sub-skill of evaluating the arguments, 17 aim to measure the deduction sub-skill, 55 aim to measure the sub-
skill of recognizing the assumptions, and 26 aim to measure the interpretation sub-skill.

2.3.4. Preparing the test form

The questions in the item pool were adapted to the test format, and a draft CT test was prepared. Ozgelik
(2013) suggested that the test form should include an instruction at the top about what is expected from the
students, how to answer the questions, and what to consider when answering them. In case students have
no idea how to answer the test questions, a few example questions and answers should be included at the
beginning of the test. Accordingly, in the draft CT test composed of five parts, explanations were added to
the beginning of each part about what is expected from students and how to answer the questions in that
part. One example question and its solution were also added for each part. With a brief explanation and
narration, it was explained at the beginning of the test that the questions were to be answered based on the
anecdotes noted down by a high school student in her imaginary diary. Because the test was developed for
high school students, by this means, it was ensured that the test would attract their attention.

2.3.5. Receiving expert opinion, and performing the preliminary application of the test

The researcher consulted experts for opinion to achieve the content and face validity of the draft CT test.
Kline (2010) suggested that content validity is best tested by receiving expert opinion rather than performing
statistical analyses. Therefore, the draft CT test was submitted to six faculty members and two Turkish
teachers. The faculty members work in the fields of Curriculum and Instruction (4), Mathematics (1), and
Assessment and Evaluation (1). Two of the faculty members working in the field of Curriculum and
Instruction have carried out many studies on CT before. Upon receiving the experts’ feedbacks, eight
questions were difficult to understand and had two corrected answers, and five questions that were
considered unsuitable for high school students” levels and inadequate were omitted from the test. Moreover,
the number of questions with the same purposes was reduced based on the mutual feedbacks from the
experts in regard to the redundancy of items. Consequently, the draft CT test was finalized with 87 questions
that were considered more successful and inclusive. Consisting of 10 items in the inference sub-test, 12 items
in the deduction sub-test, 16 items in the sub-test of evaluating arguments, 23 items in the sub-test of
recognizing assumptions, and 10 items in the interpretation sub-test (87 items in total), the draft CT test was
tested on a small group prior to the pilot application.

In the preliminary application performed with 30 ninth graders, the students were encouraged to ask
anything about any part of the test that was ambiguous. Moreover, the duration they needed to complete the
test was observed, and the students were asked for their views on the difficulty level of the test questions.
Following the preliminary application, two statements in the explanation of inference and deduction sub-
tests were clarified upon the feedbacks from the students. The students reported that the difficulty level of
the test questions was suitable, and it was found that 70 min were sufficient to complete the test.

2.3.6. Performing the pilot application of the test

The pilot application process performed with a total of 945 students from the selected eight high schools
with multilevel clustering method took 2 weeks to complete. An optical form was designed for the test, and
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the students were asked to mark their answers on the optical form. This made sure the prevention of
possible problems in the digitization of the data following the pilot application. Upon the ethical approval
by Diizce University Ethical Committee of Human Research No. 2019/86 dated November 5, 2019 and the
research approval by Directorate of National Education No. E23489630 dated November 27, 2019, the test
was applied at the high schools and the classrooms on site. The students were informed of the research and
told that the research would be conducted on a voluntary basis. They were given 70 minutes to complete the
test. During the pilot application process, the students were supervised, and optical forms of the students
who were observed to answer the test carelessly were marked.

2.3.7. Conducting the validity and reliability analyses

Regarding the extent to which a test can measure a target attribute without involving other attributes
(Bliytikoztiirk, Cakmak, Akgiin, Karadeniz, & Demirel, 2014), validity is addressed in four groups, namely
content validity, face validity, criterion-related validity, and construct validity (Crocker & Algina, 1986;
Terzi, 2019). Content validity and face validity of the CT test were achieved through expert opinions and the
table of specifications prepared beforehand. In addition, Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz, and
Demirel (2014) argue that another way of testing the content validity is to examine the correlation between
the results of the test to be developed and another test known to measure the same attribute and content.
Therefore, WGCTA, a commonly used test, and the draft CT test were applied to 100 students 2 weeks apart.
Of these tests, 16 forms were not included in the analysis because of incomplete or neglectful answers, and
results of the remaining 84 tests were compared with Spearman’s rank correlation coefficient because of non-
normal distribution of the data (p< 0.05).

In criterion-related validity, the correlation between the scores obtained from the draft test and the results of
a valid and reliable instrument that measures another attribute that is thought to be related to the measured
attribute is calculated (Biiytikoztiirk, Cakmak, Akgiin, Karadeniz, & Demirel, 2014). Thus, the decision-
making skill that is associated with CT skill in the literature (Halpern, 2003; Moore, 2010; Norris & Ennis,
1989; Bailin, 1998) was used to test the criterion-related validity of the CT test. Accordingly, the Adolescent
Decision-Making Questionnaire developed by Colakkadioglu (2012) and the draft CT test were given to 137
students 2 weeks apart. The reliability coefficients calculated by Colakkadioglu (2012) for the sub-scales of
Adolescent Decision-Making Questionnaire ranged from 0.76 to 0.85. For this study, the reliability
coefficients of sub-scales ranged from 0.68 to 0.83. It was assumed that students with high scores of vigilance
as a decision-making style in the Adolescent Decision-Making Questionnaire would have high CT skills.
Moreover, it was assumed that students with higher scores of complacency, panic, and cop-out dimensions
as decision-making styles would have lower CT skills.

Construct validity of the CT test was tested with item analysis. The two most common statistics in the item
analysis of a test are item difficulty and item discrimination (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz, &
Demirel, 2014). Tekin (2019) argued that a test should involve items at different difficulty levels and mean
difficulty of a test should be at a level of 0.50. In other words, the test should have an average difficulty level
and include questions at varying difficulties from easier to harder levels (Kan, 2011). Similarly, Ozgelik
(2013) stated that mean difficulty of tests should be at a level of 0.55. Although the behavior and attribute to
be measured by the item is a continuous variable by nature, once it is made into a discrete variable
artificially as 1-0, it is more appropriate to use the point biserial correlation coefficient for the item
discrimination value (Cokluk, Sekercioglu, & Biiyiikoztiirk, 2012; Kan, 2011). Therefore, the point biserial
correlation coefficient was utilized to calculate item discrimination values of the test items. An item difficulty
value between 0 and 0.39 refers to a difficult item, a value between 0.40 and 0.59 refers to a moderate item,
and a value of 0.60 and above refers to an easy item (Ozgelik, 2013). The possible lowest item discrimination
value for the items of the draft CT test was determined to be 0.30, and items below that value were not
included in the test.Other than item analysis, the correlation between the draft test and another instrument
known to measure a similar attribute can be used to test the construct validity (Terzi, 2019). Hence, results of
the WGCTAwere also utilized for the construct validity.

Defined as test scores’ level of being free from random errors, reliability (Turgut, 1995) can be calculated
with methods such as KR20, KR21, parallel forms, test-retest, and split-half methods (Biiyiikoztiirk,
Cakmak, Akgiin, Karadeniz, & Demirel, 2014; Terzi, 2019). Reliability coefficients for the sub-tests and the
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total test were calculated with KR20 equation. Furthermore, the CT test was administered to a group of 59
individuals 3 months apart to check its time invariance. Both applications were performed in the second
class hour of the day, and all students were given the same duration to complete the test. Because the data
obtained from both applications were not normally distributed (p< 0.05), the results were compared with
Spearman’s rank correlation coefficient.

2.4. Ethical

In this study, all rules stated to be followed within the scope of “Higher Education Institutions Scientific
Research and Publication Ethics Directive” were followed.

Ethical Review Board Name: Diizce University Ethics Committee

Date of Ethics Evaluation Decision: 05.11.2019 Ethics Assessment Document Issue Number: 2019/86
3. Findings

3.1. Findings on the Validity Study

After the CT test’s content and face validity had been achieved through expert opinions and the table of
specifications, its construct validity was tested with the item analysis. Following the item analysis, 34 items
whose item discrimination values were below 0.30 (Item 2, Item 3, Item 5, Item 6, Item 8, Item 10, Item 12,
Item 13, Item 14, Item 17, Item 19, Item 21, Item 23, Item 27, Item 28, Item 34, Item 35, Item 38, Item 39, Item
41, Item 57, Item 61, Item 62, Item 63, Item 64, Item 65, Item 66, Item 69, Item 70, Item 72, Item 74, Item 77,
Item 79, Item 82) were omitted from the test. Although two items (Item 36, Item 37) had acceptable levels of
item difficulty and item discrimination, these questions were omitted from the test along with the texts
because there remained no other questions about the relevant text. Table 2 presents the item difficulty and
item discrimination values of the items that were kept in the test following the item analysis.

Table 2. Item Difficulty and Item Discrimination Values of Items Kept in the Test Following the Item Analysis

Item No Item Difficulty . I'ter'n . Item No Item Difficulty . Ftefn .
Discrimination Discrimination
1 0.69 0.33 49 0.57 0.61
4 0.69 0.33 50 0.53 0.56
7 0.43 0.44 51 0.36 0.43
9 0.52 0.36 52 0.57 0.34
11 0.46 0.41 53 0.55 0.43
15 0.59 0.35 54 0.53 0.40
16 0.30 0.32 55 0.45 0.30
18 0.35 0.37 56 0.48 0.42
20 0.62 0.30 58 0.51 0.51
22 0.45 0.30 59 0.45 0.48
24 0.65 0.55 60 0.44 0.50
25 0.68 0.52 67 0.33 0.43
26 0.74 0.30 68 0.37 0.35
29 0.65 0.31 71 0.43 0.49
30 0.57 0.61 73 0.30 0.30
31 0.65 0.30 75 0.75 0.33
32 0.46 0.43 76 0.52 0.32
33 0.71 0.30 78 0.39 0.38
40 0.34 0.33 80 0.52 0.41
42 0.55 0.55 81 0.60 0.46
43 0.55 0.55 83 0.43 0.40
44 0.58 0.52 84 0.65 0.56
45 0.60 0.50 85 0.51 0.47
46 0.33 0.35 86 0.54 0.46
47 0.44 0.50 87 0.59 0.52
48 0.58 0.50 TOTAL 0.52 0.42

Table 2 shows the 51 items kept in the test with item difficulty values between 0.75 and 0.30. Arguably, the
test involves items at three different difficulty levels, that is, easy, moderate, and difficult. Overall, the test
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has a mean difficulty value of 0.52, which indicates that the test is moderately difficult. Item discrimination
values of the test items vary between 0.61 and 0.30. The total test has an item discrimination value of 0.42.
Apparently, the test can distinguish students at a high level. Table 3 highlights the number of items, mean
item difficulty, and item discrimination values for CT sub-tests.

Table 3. Number of Items, Mean Item Difficulty and Item Discrimination Values for CT Test

Sub-tests Item Number Mean Item Difficulty Mean Item Discrimination
Inference 10 0.51 0.35
Evaluatingarguments 8 0.63 0.41
Deduction 11 0.49 0.49
Recognizingassumptions 12 0.45 0.41
Interpretation 10 0.55 0.43
Total 51 0.52 0.42

Table 3 shows the 51-item CT test with 10 items in the inference sub-test, 8 items in the sub-test of evaluating
arguments, 11 items in the deduction sub-test, 12 items in the sub-test of recognizing assumptions, and 10
items in the interpretation sub-test. Arguably, the number of items is almost equally distributed across the
sub-tests. Among all sub-tests, evaluating arguments has the highest mean difficulty level of 0.63, which
means that this is the easiest sub-test in the test. This sub-test is followed by interpretation at a difficulty
level of 0.55, inference at 0.51, deduction at 0.49, and recognizing assumptions at 0.45. With a mean item
discrimination value of 0.49, deduction sub-test distinguishes the students the most in the test. This sub-test
is followed by interpretation at 0.43, evaluating arguments at 0.41, recognizing assumptions at 0.41, and
inference at 0.35.

For the criterion-related validity of the 51-item CT test of which content, face, and construct validities were
achieved, the results of Adolescent Decision-Making Questionnaire and the CT test performed 2 weeks apart
were compared with Kruskal-Wallis H-test due to non-normal distribution of data (p< 0.05), which are
provided in Table 4.

Table 4.Results of Kruskal-Wallis H Test Performed to See Whether Students’ CT Scores Differed by Decision-Making
Styles

Groups N Mean Rank X? sd p Difference
Vigilance 100 78.60
o o Complacency 8 37.06 A-B
Critical Thinking 23.288 3 .000 A-C
Panic 21 49.57 A-D
Cop out 8 32

A:Vigilance  B: Complacency C:Panic D: Cop out

According to Table 4, students’” CT scores differed significantly by their decision-making styles (X2sd-s,
n=137=23.288; p<0.05). To see whether this difference was between vigilance and other decision-making styles,
Mann Whitney-U test was performed, and results are shown in Table 5.

Table 5.Results of Mann-Whitney U Test Performed to See between Which Groups the Difference was by Decision-
Making Styles

Groups N Mean Rank Sum of Ranks U V4 )
Vigil 100 56.88 5688.00
Critical Thinking = ——tr" 162000 2816  0.005
Complacency 8 24.75 198.00
Vigil 1 88 88.
Critical Thinking ~—2n " %0 20 2688.00 500000  -3171  0.002
Panic 21 39.10 821.00
Vigilance 100 56.88 5688.00
Critical Thinki 138500  -3.091  0.002
rea "8 " Cop out 8 21.81 174.50

As shown by the results of Mann-Whitney U-test performed between vigilance and other decision-making
styles, there was a statistically significant difference between CT test scores of the students with vigilance
decision-making style and the students with complacency (U = 162.000; p< 0.05), panic (U = 590.000; p< 0.05),
and cop-out (U = 138.500; p< 0.05) decision-making styles. Thus, the students who were cautious and picky
when making a decision had significantly higher CT test scores than the students who acted complacently,
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panicked, and tended to avoid taking responsibility when making a decision. Hence, the CT test provided
consistent results compared with decision-making styles. Consequently, criterion-related validity of the CT
test was achieved.

Table 6 presents the results of Spearman—-Brown correlation calculated for the sub-tests and total test scores
of the draft CT test and WGCTAperformed 2 weeks apart to provide additional evidence both for content
(Buiytikoztiirk, Cakmak, Akgiin, Karadeniz, & Demirel, 2014) and for construct (Terzi, 2019) validities.

Table 6. Spearman-Brown Correlation Values for Two Critical Thinking Instruments

WG WG Evaluating WG WG Recognizing WG WG
Inference arguments Deduction assumptions Interpretation ~ Total
Inference 0.338**
Evaluating

arguments

Deduction 0.323**
Recognizing

assumptions

Interpretation 0.412**

Total 0.486**
WG= Watson-Glaser Critical Thinking Appraisal; **p<0.01

Sub-tests

0.317**

0.476**

Table 6 shows a moderate significant correlation found between the sub-tests and total test scores of CT test
and WGCTA. Thus, such correlation with WGCTAthat is commonly used in the literature can be offered as
additional evidence for the content and construct validities of the CT test developed in the research.

3.2. Findings on the Reliability Study

Table 7 presents the results for KR20 reliability coefficient and test-retest correlation coefficient calculated
for the CT test sub-tests and the total test.

Table 7.Results for KR20 Reliability Coefficient and Test-Retest Correlation Coefficient Calculated for the CT Test
Sub-Tests and Total Test

Sub-tests KR20 Test-Retest

Inference 0.62 r=0.57 (n=59, p<0.01)
Evaluating arguments 0.62 r=0.60 (n=59, p<0.01)
Deduction 0.76 r=0.58 (n=59, p<0.01)
Recognizing assumptions 0.64 r=0.70 (n=59, p<0.01)
Interpretation 0.75 r=0.70 (n=59, p<0.01)
Total 0.87 r=0.70 (n=59, p<0.01)

KR20 internal consistency coefficients were found to be 0.87 for the total test and varied between 0.62 and
0.76 for the sub-tests. Moreover, the test was split into two equal halves, and the correlation between the two
halves was calculated to be 0.84. The correlation calculated between the results of the two applications,
which were performed 3 months apart, ranged from 0.57 to 0.70. The correlation coefficient for the total test
was found to be 0.70. Based on the results for KR20 internal consistency coefficient, split-half method, and
test-retest method, the CT test provides reliable measurements. The correlation between the sub-tests and
total test scores of CT test was checked, and the results are presented in Table 8.

Table 8. Correlation Values between Sub-Tests and Total Test Scores of CT Test

Evaluati R iz
Sub-tests Inference vauating Deduction ecognizing Interpretation Total
arguments assumptions
Inference 1 0.25* 0.45%* 0.31** 0.36** 0.71**
Evaluati
varating 0.24%* 0.23+ 0.25 0.45
arguments
Deduction 0.45** 0.41** 0.72**
Recognizing 0.43% 0.67*
assumptions
Interpretation 0.75**
Total 1
**p<0,01
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Table 8 shows the significant correlations found among all sub-tests of the CT test (p< 0.01). While there was
a low correlation between the sub-test of evaluating arguments and other sub-tests, moderate correlations
were observed among other sub-tests. Also, a significant correlation was found between the total test score
and the scores of each sub-test (p< 0.01). The correlation between the total test score and the scores of all sub-
tests but the sub-test of evaluating arguments was observed to be high. A moderate correlation was found
between the score of evaluating arguments and the total test score.

In summary, after the content and face validities had been achieved with expert opinions and the table of
specifications and the criterion-related validity had been achieved with the Adolescent Decision-Making
Questionnaire, the item and reliability analyses performed for the 51-item CT test show that it can measure
CT skills of high school students in a valid and reliable manner.

4. Conclusion, Discussion and Recommendations

This study aimed to develop “Critical Thinking Skill Test for High School Students” to measure CT skills of
high school students. Content, face, criterion-related, and construct validities of the “Critical Thinking Skill
Test for High School Students” were examined. For the reliability studies, its KR20 coefficient was
calculated, and test-retest and split-half methods were utilized. For the CT test prepared based on the sub-
skills of inference, evaluating arguments, deduction, recognizing assumptions, and interpretation, which are
deemed to represent the CT skill (Watson &Glaser, 1994), content and face validities were achieved with
expert opinions and the table of specifications.

Following the item difficulty and item discrimination analyses performed to test the construct validity, 34
items were omitted from the test, which was finalized with 51 items. The 51-item CT test has 10 items in the
inference sub-test, 8 items in the sub-test of evaluating arguments, 11 items in the deduction sub-test, 12
items in the sub-test of recognizing assumptions, and 10 items in the interpretation sub-test. While mean
item difficulty values of the sub-tests vary between 0.51 and 0.63, mean item discrimination values range
from 0.35 to 0.49. The total test has a mean item difficulty value of 0.52 and a mean item discrimination value
of 0.42. Arguably, the test is moderately difficult and can highly distinguish students. To provide additional
evidence for content and construct validities, the correlation between the CT test and WGCTA commonly
used in the literature was checked, and a moderate significant correlation was found between the sub-tests
and total test scores of the two tests.

Associated with CT skill in the literature (Halpern, 2003; Moore, 2010; Norris & Ennis, 1989; Bailin, 1998),
decision-making skill was used to test the criterion-related validity of the “Critical Thinking Skill Test for
High School Students”. It was assumed that students with higher scores of vigilance as a decision-making
style in the Adolescent Decision-Making Questionnaire, which was used for the criterion-related validity,
would have higher CT skills and students with higher scores of complacency, panic, and cop-out as decision-
making styles in the said questionnaire would have lower CT skills. These assumptions were confirmed in
the relevant analyses. The students who were cautious and picky when making a decision had significantly
higher CT test scores than the students who acted complacently, panicked, and tended to avoid taking
responsibility when making a decision. Notably, the CT test provided consistent results compared with
decision-making styles.

KR20 reliability coefficients calculated for the sub-tests ranged from 0.62 to 0.75. A KR20 reliability
coefficient of 0.87 was calculated for the total test. Moreover, a correlation coefficient of 0.84 was calculated
with the split-half method. To test time invariance of the test, the correlation values calculated between the
results of the two applications, which were performed 3 months apart, ranged from 0.57 to 0.70. The
correlation coefficient for the total test is 0.70. Based on the results for KR20 internal consistency coefficient,
split-half method, and test-retest method, one can argue that the CT test will yield reliable results.

In light of the content and face validity achieved with expert opinions and the table of specifications and the
criterion-related validity achieved with the Adolescent Decision-Making Questionnaire, the item analyses
and reliability analyses performed for the “Critical Thinking Skill Test for High School Students” indicate
that the 51-item test will provide valid and reliable results in measuring CT skills of high school students. In
the test, the 10-item inference sub-test is composed of three-choice questions, the 8-item sub-test of
evaluating arguments includes two-choice questions, the 11-item deduction sub-test is composed of four-
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choice questions, the 12-item sub-test of recognizing assumptions consists of two-choice questions, and the
10-item interpretation includes three- and four-choice questions. The duration for applying the 51-question
“Critical Thinking Skill Test for High School Students” is about 40 minutes. The highest possible score in the
test is 51, and the lowest possible score is 0. A score between 0-17 refers to low CT skill, a score between 18-
35 refers to moderate CT skill, and a score between 36-51 refers to high CT skill.

The validity and reliability studies of the “Critical Thinking Skill Test for High School Students” were
carried out with students in different types of high schools located in a province in the West Black Sea
Region. Applying the test to high school students in the provinces of other geographical regions to replicate
the validity and reliability studies will assumably provide supportive evidence for test’s validity and
reliability. Validity and reliability studies can also be performed for using the “Critical Thinking Skill Test
for High School Students” at different educational levels.
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