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PREFACE

In this preface page | want to give you the opportunity to get to know something about this paper
and something about the writer of this paper. This thesis of validity research is written and per-
formed by Karen Bokdam. I'm an applied Psychology student at the Saxion University Applied Sci-
ence. In the first three years of my education | learned a lot about diagnostic and applied research in
addition to the theoretical courses on clinical and neurological psychology. The assignments for the
applied research courses always sparked my interest. Besides the good education about applied re-
search that was given to me by the talented teacher | noticed it was also something | never had ma-
jor problems with performing. So, for my last college year | did a research about Critical Thinking that
already had several studies performed by other students before me. When | heard about the re-
search of critical thinking among psychology students, | got quickly enthusiastic. | already was a big
believer that critical thinking is a very important skill to own in different kinds of settings. It’s not only
a highly recommended skill in the working fields but also very helpful in education and private set-
tings. For example, | have experienced that for problem solving it’s helpful to look at the issue from
different angles. And when | heard that the test materials that were used by my former fellow stu-
dents, didn’t had many researches for validation yet, it got my attention right away. So, when | got
the opportunity to do this validity research, | took it with both hands.

During this research | was going to a rough time in my personal life. It had a slow start with writing
the research plan. And when the real research started, | was diagnosed with ADD. This is an attention
disorder that gave me some challenges in my former college years. And one of those challenges was
that | could not give my full concentration for a longer time of period. And none of my concentration
when | was not interested in the subject. But when someone with ADD finds his or her interest, a ‘hy-
per focus’ goes on. You just can’t stop what you’re doing. | took advantage of this knowledge in this
research besides the fact that this paper is written in quarantine time caused by COVID-19. Especially
whit the literature research, | got so taken with the theoretical frame, a lot of time was spent on it.
Time which luckily given me by this “smart lockdown” period. A lot of questions came up in my head.
And with these questions and the results of this research, recommendations have been made that
can provide a good follow-up study for the validation of measuring critical thinking among psychol-
ogy students. With this being sad, | can proudly finish my education with this paper.

| would like to express my gratitude to my supervisor Dr. L. Ekkel. He gave me this wonderful oppor-
tunity and with patience he took the time to help me with this research. | want to thank him for his
feedback, for sparring with me on the subject and results, and specially for his trust in me that | can
do a great job on my final assignment to graduate.

| would like to give a special thanks to MSC M. Coopmans for the moral support, the short pep-talks
that took place weekly, giving me tips when | got lost in the process and the faith in me to finish my
education with this great research.

Also, | would like to give a special thanks to my second supervisor MSC A. Winkler for her enthusiasm
being involved with this project and the great feedback she has given me. And finally, my gratitude
goes to my friends for giving me the moral support that | needed, my brother that give me feedback
and my family for never giving up the faith in me. Without these persons this thesis has not been
what it is now.

Karen Bokdam
Haaksbergen, June 2020



ABSTRACT

The purpose of this study is to investigate if the questionnaires CT-HK and CriTT are valid for measur-
ing critical thinking. The skill critical thinking is one of the aspects tutors of Saxion University of Ap-
plied Science and Tomsk State University are looking at for the students on the study program Ap-
plied Psychology. Over the years the CT-HK and CriTT are used for research about the critical thinking
skills owned by students and on which critical thinking skills there can be improvement. There is a
lack on the reliability and validity research on the two toolkits. Some studies showed a good reliabil-
ity of the CT-HK. The CriTT have been used several times for researches but the reliability remained
unwritten in many papers.

Experts over the world have agreed on that critical thinking contains 7 dispositions that can be im-
proved for critical thinking skills. The dispositions are 1) inquisitiveness, 2) open-mindedness, 3) sys-
tematicity, 4) analyticity, 5) truth-seeking, 6) critical thinking self-confidence and 7) maturity. The CT-
HK contains 4 of these dispositions that matches with inquisitiveness, open-mindedness, systematic-
ity and truth-seeking. This makes the CT-HK practically valid for measuring critical thinking. The CriTT
only contains 1 disposition that matches with critical thinking self-confidence. In addition, the CriTT
also measures the attitudes and beliefs of critical thinking. This makes the questionnaire a suitable
supplement for measuring critical thinking. But it is not valid for measuring critical thinking.

For this study an existing database of 62 Applied Psychology students is used to examine the reliabil-
ity and validity. The results show on overall good reliability for the CT-HK. One of the disposition cate-
gories shows an unacceptable reliability. And for the CriTT there also an overall good reliability is in-
dicated and an unacceptable reliability for one category, misconception, that does not match with a
critical thinking disposition. The correlation analysis shows a surprising outcome for the CT-HK and
CriTT. The correlation is not very high but positive with a no significant difference level. The construct
of the two toolkits are completely different but there is a possibility that they correlate.

The validity of the CT-HK and CriTT in this study is partially confirmed when used together for meas-
uring critical thinking. It can be improved with adding another questionnaire or items from another
toolkit. Further research of the validity of the questionnaires are necessary to conclude if the ques-
tionnaires are valid for measuring critical thinking. In this study the database is to small for the extern
validity. In further research more respondents are needed to generalize the results for all Applied
Psychology students.
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CHAPTER 1. INTRODUCTION TO CRITICAL THINKING

In the first chapter a brief introduction to critical thinking is made. First, a description of the birth of
this research is presented in paragraph 1.1. Followed by a justification of the importance of critical
thinking in paragraph 1.2. The main question is written in paragraph 1.3. Sub questions have been
made to answer the main questions. Non a less, the objective and background of the objective will be
described in the last paragraph 1.4.

1.1 CAUSE

“Critical thinking is the ability to think clearly and rationally about what to do or what to believe.”
(Lau & Chan, 2004)

Critical thinking (CT) becomes more and more popular these days. It has his expectations to reach
out for the top 3 job skills in 2020 (Charlton, 2016). Critical Thinking requires a different kind of skill
set. For example, to think clearly and rationally you need to be able to understand the logical connec-
tions between ideas, be able to argument and evaluate arguments, be able to solve problems, see
the importance of idea’s and reflect your own mistakes. But also, be able to reflect on the justifica-
tion of your own or other beliefs and values. It's not an oncoming thing to have struggles with these
skills. Many people find it difficult to handle being criticized or find it easier to just be giving the right
answer instead of figuring it out themselves (Lau & Chan, 2016).

With this knowledge’s it’s understandable why critical thinking is becoming a high requirement in the
job industries. And education is not only meant to put the knowledge of one specialty or domain. But
also, to improve the skills that are necessary for the future employee. Critical thinking is not just one
of them. It’s one of the most required skills. Because it can help with acquiring the knowledge, im-
prove the theories and it is crucial for self-reflection (Lau & Chan, 2018).

1.2 CRITICAL THINKING AND EDUCATION

In today’s world critical thinking ability is essential for success (Halx & Reybold, 2005). Critical think-
ing skills have become an important attribute in college graduates for employers. For a graduate Ap-
plied Psychology student various critical thinking skills dimensions into their daily work. This includes
analysing complex information in a systematic manner, being open-minded and considering various
complex solutions to problems. So, teachers must teach students the development of critical think-
ing. Jeffrey M. Lederer did a study of critical thinking skills on therapy students with the CCTDI ques-
tionnaire. The results are showing that higher education students are more motivated to use critical
thinking skills then obtaining the critical thinking abilities. Test materials can be used to examine the
effectiveness of educational strategies for improving the disposition for critical thinking among stu-
dents. By making students aware of their own thinking and how they apply different thinking skills;
they are better able to control and improve their thinking (Jones & Ratcliff, 1993, p. 10).

Students of the Saxion University of Applied Science have done several studies among CT within
Applied Psychology students of two different countries. They have used the instruments CriTT and
CT-HK to measure the critical thinking skills of 64 third year Applied Psychology students. The CT-HK
is well established in the international literature while the CriTT is a relatively new questionnaire.
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There is not much information about the validation of these two instruments written in the
aforementioned appointed studies. For future studies it’s good to know if these two instruments are
really testing the skills of critical thinking. If we know which instrument, the CriTT or CT-HK, is valid
for testing critical thinking, the studies give a better overview of critical thinking skills among the
Applied Psychology students.

1.3 RESEARCH QUESTIONS

1.3.1 MAIN QUESTION

In order to carry out this research, a main question have been formulated:

“In order to find out more about critical thinking at Applied Psychology students, which instrument,
considering the CriTT or CT-HK, is valid for measuring critical thinking?”

1.3.2 SUB QUESTIONS

To answer the main question, four sub questions have been formulated:

1. What does the literature say about the outcomes of the test results of the CriTT and CT-HK about
critical thinking?

2. Which questions of both instruments are valid if you're testing critical thinking?

3. What is the reliability of the CriTT?

4. What is the reliability of the CT-HK?

5. How high is the correlation between the CriTT and CT-HK?

1.4 OBJECTIVE OF THE RESEARCH

With over twenty thousand students, Saxion is one of the largest schools, for higher education, in the
Netherlands. They are specialist in applied science and research. It has different departments for dif-
ferent specialties. AMA (School of applied Psychology and Human Resources Management) is one of
them. They have educations for applied Psychology and Human Resources. The department AMA is
working together with Tomsk State University to improve the critical thinking skills of Psychology stu-
dents. There already have been different researches in order of AMA. M. Wientjes did a research
about critical thinking at second year applied Psychology students at Saxion and Tomsk and used the
CriTT and CT-HK. Her research had a low validity and reliability (Wientjes, 2016). R. Vreede did the
same research at first year applied Psychology students at Saxion and Tomsk. In this research they
say that there is also poor validity and reliability results (Vreede, 2015). Both students hadn’t done
any research of the validity of the instruments. To improve the critical thinking skills of the students
M. Margosyan did her research with COIL at third year students of Applied Psychology. She found out
that the reliability of the instruments where good, but the validity was unknown. AMA is wondering
which instruments are valid and reliable so the results can say more about critical thinking skills.
These results can give a better view on the level of critical thinking students master and how to im-
prove measurement of critical thinking.



CHAPTER 2. THEORETICAL FRAMEWORK

In this chapter a literature research has been written. Different kinds of definitions of critical thinking
is presented in paragraph 2.1. Followed by a description of the skills and dispositions of critical think-
ing in paragraph 2.2. How to measure critical thinking and information about the questionnaires are
presented in paragraph 2.3. Some issues with measuring and generalizing critical thinking is discussed
in paragraph 2.4. And with the information four hypothesis are made and described in paragraph 2.5.

2.1 DEFINITION

Critical Thinking has different definitions so it can’t be defined by just one definition. It’s not just one
skill that a person can possess. It’s about different kind of skills and every individual has one or more
skills of critical thinking. Each individual has his own level of critical thinking skills that they master.
John Dewey was seen as the ‘father’ of critical thinking and he called it reflective thinking (Fisher,
2001). He defined reflective thinking as:

‘Active, persistent, and careful consideration of a belief or supposed form of knowledge in the light of
the grounds which support it and the further conclusions to which it tends.” (Dewey, 1909).

Edward Glaser build on this definition of Dewey and made it critical thinking. With his co-worker
Watson he developed one of the most popular critical thinking tests on the world, the Watson-Glaser
Critical Thinking Appraisal. He defines critical thinking as:

‘An attitude of being disposed to consider in a thoughtful way the problems and subjects that come
within the range of one’s experience; knowledge of the methods of logical enquiry and reasoning; and
some skill in applying those methods. Critical thinking calls for a persistent effort to examine any be-
lief or supposed form of knowledge in the light of the evidence that supports it and the further conclu-
sions to which it tends.’ (Glaser, 1941).

And then one of the most famous contributors in the research of critical thinking, Robert Ennis. He
defines critical thinking in a more widely used definition:

‘Critical thinking is reasonable, reflective thinking that is focused on deciding what to believe or do.’
(Ennis, 1989).

For the final definition, the most used definition of scholar will be used. Richard Paul explained that
there are three crucial dimensions of critical thinking; 1) the perfections of thoughts, 2) the elements
of thoughts and 3) the domains of thoughts. With these dimensions in mind he’s definition of critical
thinking is:
‘Critical thinking is disciplined, self-directed thinking which exemplifies the perfections of thinking ap-
propriate to a particular mode or domain of thought’ (Paul, 1990).
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2.2 CRITICAL THINKING SKILLS

Despite different definitions of critical thinking, researchers of critical thinking have agreed on the
ability’s encompassed by the definition. These agreements include analysing arguments, claims or
evidence. Making inferences using inductive or deductive reasoning, judging or evaluating and mak-
ing decisions or solving problems. This means there are more ability’s and skills needed to think criti-
cally. Facione (1990) speaks of six kinds of critical thinking skills, namely 1) interpretation, 2) analysis,
3) inference, 4) evaluation, 5) explanation and 6) self-regulation. Paul (1990) had three more skills to
add to the critical thinking list: the empirical and conceptional dimension, and assumptions. Experts
of the Delpi Report (American Philosophical Association, 1990) describes the ideal critical thinking,
attempting these skills, to be habitually inquisitive, well-informed, trustful of reason, open-minded,
flexible, fair-minded in evaluation, honest in facing personal biases, prudent in making judgements,
willing to reconsider, clear about issues, orderly in complex matters, diligent in seeking relevant in-
formation, reasonable in the selection of criteria, focused in inquiry, and persistent in seeking results.
When an individual owns these skills, it doesn’t consequently implies that he or she is a strong critical
thinker (Facione, 2015). You can have those skills but not use them. So an individual has to be more
than these skills. Practicing these skills can improve critical thinking attitudes which experts are call-
ing ‘dispositions’. Facione (1992) made a list of seven dispositions of critical thinking based on this
description. The dispositions contain inquisitiveness, open-mindedness, systematicity, analyticity,
truth-seeking, critical thinking self-confidence and maturity. These seven dispositions are agreed by
other experts worldwide (Ku, 2010).

The disposition inquisitiveness means one’s intellectual curiosity and desire for learning. The disposi-
tion open-mindedness means being tolerant of divergent views and sensitize to the possibility of
one’s own bias. It means being tolerance and understanding of the beliefs and lifestyles of you own
and others. The disposition systematicity means being organized, orderly, focused and diligent in in-
quiry. The disposition analyticity means prizing the application of reasoning and the use of evidence
to resolve problems, anticipating potential conceptual difficulties. It means being alert to the need to
intervene. The disposition truth-seeking means being eager to seek the best knowledge in each con-
text, asking questions and being objective about pursuing inquiry. It means doing this without letting
own self-interests or one’s preconceived opinions weigh in or take it into consideration. With the dis-
positions critical thinking self-confidence, they mean the trust one places in one’s own reasoning pro-
cesses. And finally, with the disposition maturity it means to be judicious in the person’s decision
making. A person with the disposition maturity can be described as one who approaches problems,
inquiry and decision making with a sense that some problems are necessarily ill-structured, some ad-
mit of more options and judgments must be made based on standards and evidence (Facione, 1995).

2.2.1 BLOOM’'S TAXONOMY

Worldwide the Bloom’s taxonomy model is used for the development of higher-level thinking skills.
Benjamin Bloom collaborates in 1956 with M. Englehart, E. Furst, W. Hill and D. Krathwohl and pub-
lished a model for categorizing educational goals, “Taxonomy of Educational Objectives. The original
Taxonomy from 1956 consisted of six major categories; Knowledge, Comprehension, Application re-
fers to the use of abstractions and concrete situations, Analysing, Synthesis and Evaluation Engen-
ders. In 2001 a group of cognitive psychologists, curriculum and instructional researchers published a
revision of the Bloom’s Taxonomy (Anderson et al., 2001). The title was renamed to ‘A taxonomy for
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Teaching, Learning and Assessment’. With this title it points more to a dynamic conception of classifi-
cation. The basic of this taxonomy is the knowledge category. Anderson and Krathwohl (2001) made
‘create’ the highest category and have renamed the other categories in the following; Knowledge-
Remember, Understand-Describe, Explain, Apply, Analyse, and Evaluate. According to Black & Ellis
(2010) students should require learning to work at all these categories of thinking but Critical Think-
ers would be able to work at the higher categories of the revised taxonomy.

It’s not easy to learn to be able to know what kind of category you must appeal to in a situation,
without bias and taking views from others, into consideration. And even more difficult to teach. How-
ever, there are order categories that can teach students to develop their higher thinking skills and
use them to be critical thinkers (Forrester, 2008). Facione (2010) made a list of those skills and a se-
lection is presented in the following list:

o Consideration and evaluation of different points of view

o Open-mindedness

o Development of a logical argument with appropriate evidence

o Identifying the flaws, weaknesses or strengths of an argument and identifying bias in them-
selves and others

o Establishing priorities or decoding significance

o Analysis of the quality of sources

o Synthesise from a variety of sources

o Deduction —reasoning from the general to the specific

o Induction — reasoning from the specific to the general

o Problem solving, even with previously unknown problems

o Development of criteria for evaluation

o Evaluation of their own decision making and evaluation of their own work and the work of
others

o Purposeful, reflective judgement

o Self-regulation.

2.3 MEASURING CRITICAL THINKING

Knowing that the level of the dispositions of critical thinking can give a representation of the thinking
skills and critical thinking skills among students, how do you measure those dispositions? There are
different kinds of test materials for critical thinking like interviews, programs and questionnaire.
Most experts use multiple choice questionnaire for measuring critical thinking. In this research only
the latter kind of survey is decribed.

2.3.1 CALIFORNIA CRITICAL THINKING DISPOSITION

The CCTD is a multiple-choice questionnaire developed by Facione, Facione and Sanchez in 1994. The
inventory list contains 75-items, forced-choice, 6-point adjective checklist using anchors of 1:
Strongly agree and 6: Strongly disagree. The inventory yields an overall score (maximum 450, mini-
mum 75) with the cut point of less than 280 described as "deficient" in critical thinking disposition
and greater than 350 described as "outstanding" in critical thinking disposition. (Walsh, 2007). It
yields seven subscales, which are truth-seeking, open-mindedness, analyticity, systematicity, confi-
dence, inquisitiveness and maturity. Over the years there were five studies which examined the reli-
ability of the items of the inventory list. Including Kakai (2001) who excluded the problematic items.
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Only four scales where left and Kakas renamed them to Intellectual Diligence, Open-mindedness,
Nonrelativism and Analyticity. Within these four factors the inventory remained stable. In 2007
Walsh did the last research on the reliability of the items of the CCTD. The study showed a questiona-
ble low reliability on the scale’s inquisitiveness, open-mindedness and systematicity. Further re-
search of the validity of this inventory list is recommended (Walsh, 2007).

2.3.2 WATSON-GLASER CRITICAL THINKING APPRAISAL TEST

The Watson-Glaser critical thinking appraisal test (is one of the oldest multiple question tests used to
measure critical thinking. It’s a standard use in a normal version with 40 multiple-choice question-
naire and the short version of 20 multiple-choice items. The items contain the five critical thinking
skills 1) Making inferences, 2) Recognizing assumptions, 3) reasoning deductively, 4) interpreting ar-
guments and 5) evaluating arguments. So, this test correctly focuses on some of the critical thinking
skills. Unfortunately, the test fails in some skills, like argumentation. The test does not include assess-
ment of the ability to identify informal fallacies (Possin, 2014). Also, only one of the five items have a
five-answer option. While the rest of the items have two option answers. This means that the test is
sensitive for lucky guesses and is not reliable for retesting.

In 2011 Barnett and Francis did a classroom study for higher level thinking by students of the Educa-
tional Psychology course. They used the Watson-Glaser CT Appraisal test in a class of 147 students in
the first week of the semester and the last week of the semester. The results showed that the gen-
eral critical thinking ability significantly increases across the semester. Others study’s like Pascarella
and Terenzini in 2005 and Renaud and Murray in 2007, 2008, came with the same results. The expla-
nation for this increase may be the testing effect. There were only four months between the test and
retest in the Barnett and Francis study. With these results the statements of Possin are substanti-
ated.

2.3.3 CT-HK

The Hirayama and Kasumi’s Critical Thinking Scale, referred to as CT-HK, is an 18 items questionnaire
made in 2004 by Hirayama and Kusumi. The 18 items in this test contains nine items from the Califor-
nia Critical Thinking Disposition Inventory, eight items from the Orientation toward critical thinking
scale for Japanese undergraduates and has one new item. This new item focus on assessing four skills
of critical thinking. These four skills are 1) inquisitiveness, 2) objectivity, 3) use of a logical approach
and 4) reliance on evidence. The four skills match with the four out of seven dispositions that experts
agreed on. Inquisitiveness matches with inquisitiveness, objectivity with open-mindedness, use of a
logical approach with systematicity and reliance on evidence with truth-seeking. This means that it
does not measure the other three dispositions, critical thinking self-confidence, analyticity and ma-
turity.

In 2013 Manalo et al., did a research of a comparison in critical thinking between Asian and Western
students. This study showed a good reliability of a a factor 0.71. But validity is unknown. In 2017
Tsuchiya et al. wrote a paper of the study on the characteristics of nurses’ eye movements during ob-
servation of patients with disturbed consciousness by comparing intuition ability, critical thinking,
and clinical experience years. The results show an acceptable reliability of a a factor 0.57 - 0.85.
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Also, no reference or indication to a valid testing. In 2018 M. Margosyan researched the improve-
ment of critical thinking skills among applied psychology students by using a collaborative online in-
ternational learning project. The CT-HK was used for examining the critical thinking skills and the reli-
ability remain to be good with a a factor of 0.73. The validity remains unknown.

In 2019 a teacher Yuya Akatsuka used the CT-HK for examining the coloration of higher thinking skills
and the English-speaking skills. Unfortunately, he did not pay attention to the reliability and validity.
But the participants did a post- and pre-testing over a period of 5 months. Between these results the
mean went up and the standard divination went down. There was no difference between English skill
levels (low and high) and the critical thinking skills. Also, the study shows that there is no correlation
between English skills and the ability to achieve critical thinking skills. Earlier studies, like the study of
Manalo in 2013, shows that there is a coloration between the English proficiency level correlated
with achieving critical thinking skills.

2.3.4 CRITT

Stupple et.al. published the critical thinking toolkit (CriTT) in 2017. The toolkit has his purpose to
measure the beliefs and attitudes of critical thinking among students. The questionnaire contains 27
Likert scale items that should measure 3 critical thinking skills, which are confidence in critical think-
ing, valuing critical thinking and misconceptions. These three scales only correspond with one critical
thinking disposition, namely critical thinking self-confidence. But it is consistent with the views of
Halpern, Stanovich and Bonnefon. There are similarities between the elements of critical thinking in
this framework and the dual process theories of thinking and reasoning (Stupple, 2017). Type 1 is the
fast, implicit, automatic processes critical thinker and type 2 the analytic processes which are pur-
poseful, self-regulatory, conscious and effortful critical thinker. They agreed that reflective thinking
and metacognitive processes are important in these theories of thinking and reasoning.

Stupple included in his study 133 psychology students from the University of Derby to measure the
reliability of the questionnaire. Confidence in critical thinking shows a high reliability of a a factor
0.92, valuing critical thinking a good reliability of a a factor 0.79 and on misconceptions a poor relia-
bility of a a factor 0.60. The study showed a significant correlation between the three skills and
scores of validities. After a factor analysis and a study showing significant correlations between the 3
skills and scores on Stanovich and West’s (1997) Argument Evaluation test, Stupple claims the CriTT
to be valid.

The CriTT is used in order studies but there haven’t been researched of the toolkit that shows relia-
bility and to be valid. For example, in 2018 Strakova and Cimermanova used the CriTT in a study on
the development of critical thinking among master students. Aldo, they find ‘surprising’ results of sig-
nificant difference between the three skills, which they didn’t expect, there have been no attention
to the reliability and validity. In 2018 Margosyan used the CriTT next to the CT-HK for the study
named earlier above. The study showed an overall good reliability of a a factor 0.88. But the skill Mis-
conceptions showed a poor reliability of a a factor 0.42. For a better reliability the item 10 of skill
Misconception has been removed.
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2.4 ISSUES WITH GENERALIZING CRITICAL THINKING

Is critical thinking generalisable? It’s not only confusing because of the amount of definitions that de-
scribes critical thinking. But the expressions ‘the generalizability of critical thinking” has two senses
(Norris, 1989). An epistemological sense and a psychological sense. The epistemological sense are
the principles and standards of critical thinking that are applicable to subjects. The psychological
sense is the view of people to apply critical thinking on one subject. In the first chapter it has already
been clarified that Lederer claims test can be used to see if students have the critical thinking abilities
and that it’s necessary for teachers to teach their students about critical thinking. However, it is not
possible to educate critical thinking abilities, it is possible to educate the critical thinking skills or dep-
ositions. Someone who thinks critical disponed to seek reasons, try to be well informed, uses credible
sources, looks for alternatives, considers seriously points of view other than their own, withhold
judgment when the evidence and reasons are insufficient and seeks as much precision as the subject
permits, among other activities (Norris & Ennis, 1989).

Robert H. Ennis wrote an article about the dispositions of critical thinking and claims that there are
some issues in the conceptualizing of critical thinking dispositions. He describes two issues; a) gender
bias and b) subject-specificity issues. With gender bias he means that women are more caring for the
worth and dignity of every person. According to Ennis caring for the welfare of others should be a de-
sirable trait for critical thinking. For the second one he comes back at the statement of Glaser (1984);
Many commentators have held that critical thinking is subject-specific. The critical thinking disposi-
tions are open to the same challenge (Ennis, 1996). But experts agreed on certain dispositions so that
means testing the levels of these dispositions can give a certain level of individual critical thinking.

2.5 HYPOTHESES

Based on the previous literature in the Theoretical Framework chapter, the following four hypothe-
ses are formulated.

1) ‘The CT-HK is valid for testing critical thinking”

In the literature research there was no information found saying the CT-HK is valid but the reliability
analysis in the study’s shows a good reliability. For critical thinking to be tested valid, a questionnaire
must contain items that measure the seven dispositions of critical thinking where experts agreed on.
CT-HK contains four of these dispositions and the items that measure the dispositions are assembled
with items of other questionnaires that showed a good reliability.

2) ‘The CriTT is valid for testing critical thinking’

In studies where they used the CriTT, there has been poor to no research of the reliability of the
guestionnaire. Although the literature shows that the CriTT only is testing the disposition critical
thinking self-confidence, it does test three categories of higher thinking levels. Experts like Facione
(2010), Ennis (1996), Paul (1990), etc. agreed that these elements of higher thinking levels are im-
portant for critical thinking. The CriTT can be useful for the attitudes of critical thinking among stu-
dents which can say more about the level of critical thinking of the students when used with other
instruments that are testing dispositions of critical thinking. It can give an indication where there can
be points of attention by the teachers for learning about critical thinking.
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3) ‘Items of the CT-HK or CriTT need to be excluded to make the measurement of the construct
of critical thinking valid.’
In previous studies items were deleted for the questionnaires to be reliable. The expectations are
that in this research the analysis will give similar results. If the questionnaire has a higher reliability
when items are deleted the condition reliability can be achieved for validation.

4) ‘Other testing materials/items need to be added for critical thinking to be valid.’
Experts have agreed on dispositions about critical thinking. The CT-HK contains four of these disposi-
tions and the CriTT only shows the attitudes and beliefs of critical thinking. When other items, or
even more questionnaires are included when testing critical thinking it can be valid. Together they
are missing two of the seven ‘agreed by experts’ skills of critical thinking; maturity and open-minded-
ness.
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CHAPTER 3 METHOD

Chapter 3 contains a description of the method that will be used to answer the main and sub ques-
tions. A short description is presented in paragraph 3.1. The targets and instruments are explained in
paragraph 3.2 and 3.3. In these paragraphs information of the questionnaire that this research han-
dles, are described. This research uses a reliability and correlation analysis. The method and proce-
dure of these analysis can be found in the last paragraph 3.4.

3.1 METHOD

In order to answer the main question, the research will be a congruent validity research. For the sub
guestions it will be a concept validity research. The research will take place in 3 phases. The first one
will be a meaning analysis. Literature research will be applied to answer the sub questions predica-
tively. Phase two will be the concept validity to answer sub question 2. Data has already been col-
lected by former students of Saxion University of Applied Science. For the data the instruments CriTT
and CT-HK have been used in a survey research. For a test to be valid, reliability is a necessary stipula-
tion. So, in phase 3, to answer the sub questions 3 and 4 the data will be analysed with the
Cronbach’s Alpha formula. For the reliability the test will be analysed apart in total, together and per
category. The 4 categories for the CT-HK are Logical Systematic, approach, Inquisitiveness, Objective-
ness and Evidence. For the CriTT the 3 categories are Misconceptions, Valuing Critical Thinking and
Confidence in Critical Thinking. For answering sub question 5 the formula Spearman’s and the for-
mula Pearson’s will be used. For this analysis the program IBM SPSS Statistics 24 is used.

3.2 TARGET

The target audience will be the students of the education Applied Psychology at the Saxion University
of Applied Science and Tomsk State University. Data has already have been gathered trough an
online survey that is offered by email. The data contains the responses of 62 students. The data is
originating from first, second- and third-year students. This data will be used again to test the validity
of the instruments CriTT and CT-HK. The respondents of 62 students in total will be enough to pro-
ceed the analysis that is used for this research. A minimum of 30 respondents is enough for a Spear-
man formula when the items are ordinal (Baarda & van Dijkum, 2019).
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3.3 INSTRUMENTS

The following two instruments/questionnaires will be used for the research: CT-HK and CriTT data.

3.3.1 CT-HK

CT-HK is a scale with 18 items that measures the degree of four skills of critical thinking (Hirayama
and Kusumi, 2004). These four components contain logical systematic approach, inquisitiveness,
objectiveness and evidence-seeking. The 18 items consist of a five-point Likert scale. One represents
strongly disagree and five presents strongly agree. Table 3.1 shows which items measure which skill
(Wientjes, 2016). Items 5 and 13 are negative and must be recoded.

Table 3.1 CT-HK item measuring scale

Item scale Items number

Logical systematic approach 1,2,3,4,5
Inquisitiveness 6,7,8,9,10
Objectiveness 11,12,13,14,15
Evidence-seeking 16,17,18

The CT-HK data will be used to answer the main question and sub questions two, three and four. This
instrument has been chosen because it was used for measuring critical thinking among Dutch and
Russian students.

3.3.2 CRITT

The CriTT is a scale with 27 items that measures the degree of three skills of critical thinking (Stupple
et al., 2017). The three components contain confidence in critical thinking, valuing critical thinking
and misconceptions. The 27 items consist of a ten-point Likert scale. One represents ‘strongly disa-
gree’ and ten represents ‘strongly agree’. The table 2.3 shows which items measures which CT skills.
No items are negative so no items will be recode.

Table 3.2 CriTT items measuring scales

6,10,12,21
4,5,7,9,16,18
1,2,3,8,11,13,14,15,17,19,20,22-27

The CriTT data will be used to answer the main question and the sub questions to, three and four.
This instrument has been chosen because it was used to measure the level of critical thinking among
Dutch and Russian students.
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3.4 DATA ANALYSIS

Before the data is analysed as planned the items need to be recode. After recoding the negative
items of both questionnaires, the descriptive statistics can be analysed in SPSS 24. The sub question
3, the reliability of the CriTT and sub question 4, the reliability of the CT-HK, can be analysed with
Cronbach’s Alpha. For sub question 2, which items are valid of the questionnaires, the same formula
will be used. Only this time the categories of the questionnaires will be separated in categories as de-
scribed before in 3.1 Method. To answer the sub question 5, the correlation between the two ques-
tionnaires, the Pearson formula will be used. Because the items are ordinal the Spearman’s formula
will be used also. For this analysis the total of the two questionnaires will be analysed in his total.

The first hypothesis will be confirmed when the reliability of the CT-HK is reviewed as good or excel-
lent. That means a Cronbach’s Alpha of >0.80. The hypothesis will be rejected when Cronbach’s Al-
pha is <0.70 and has a poor reliability outcome. When results of the analysis are in between these
goals, the knowledge of the literature will be used to confirm the hypothesis. If the literature says the
guestionnaire contains enough dispositions of critical thinking the Cronbach’s Alpha needs to be ac-
ceptable (0.80 > >0.70).

The second hypothesis will be approved when the reliability of the CriTT is reviewed as good or excel-
lent. That means a Cronbach’s Alpha of >0.80. The hypothesis will be rejected when the Cronbach’s
Alpha is <0.70 and has a poor reliability. When outcomes of the analysis are in between these goals,
the knowledges of the literature will be used to approve the hypothesis. If the literature says the
guestionnaire contains enough dispositions of critical thinking the Cronbach’s Alpha needs to be ac-
ceptable (0.80 > > 0.70).

The third hypothesis will be approved if analysis shows a higher reliability when items are deleted in
the questionnaire. That means when the Cronbach’s Alpha is <0.70 and will be >0.80 when items are
deleted.

To approve the fourth hypotheses and to answer the main question the Spearman’s analysis needs
to be positive. That means a correlation between .0 and 1 of the two questionnaires. The Spearman’s
correlation will measure the strength between the two instruments. The strength of association can
be in a single value between -1 and +1. A correlation of -1 is a very negative correlation and +1 a high
positive correlation. This correlation must be significant (p= <0.01) to approve the hypotheses. That
will mean that the probability of the correlation is within the 99% chance of being true (Cohen,
1988). When the correlation is negative or not significant, the hypotheses will be rejected according
to COTAN (2010). The literature and outcomes of the approved hypotheses will be used to answer
the main and sub questions.
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In chapter 4 the results of the IBM SPSS Statistics analysis will be presented in paragraph 4.1 with ta-
bles for the descriptive statistics. The Cronbach’s Alpha, Spearman, Pearson’s of the questionnaires
CT-HK and CriTT in total, and each category will be described and presented in tables. They can be
found in paragraph 4.2 and 4.3. In this chapter Critical Thinking is described as the abbreviation CT in
the tables.

4.1 DESCRIPTIVE STATISTICS

The procedure of the research is already described in chapter 3. The database used for this analysis
are the 62 Applied Psychology students’ respondents which were 11 male and 51 female students.
The gender statistics are shown in table 4.1.

Female Total
51 62
Valid percent % 17.7 82.3 100

The mean given answer in the CT-HK was ‘agree’, number 4 on the five-point Likert scale. The results
show a low deviation on the mean. In the CriTT the mean answer was 6,5 but had a higher deviation
of this mean. It’s showing a high-level difference between answers given by the students. In table 4.2
the statistics of the CT-HK are shown and in table 4.3 the statistics of the CriTT can be read. For the
categories there are no striking results compared with the total statistics of the questionnaire. Mis-
conceptions have a lower mean of 5.7 compared with the 6.5 of the CriTT and the deviation is higher
with a 1.34. The exact numbers of the statistics per category are shown in table 4.4 for the CT-HK and
for the CriTT in table 4.5.

Table 4.2 Statistics of the entire CT-HK questionnaire
[\ Mean Median Std. Deviation
62 3.9486 4.0000 0.39513

Table 4.3 Statistics of the entire CriTT questionnaire
[\ Mean Median Std. Deviation

62 6.4655 6.5556 0.96161

Table 4.4 Statistics per Category of the CT-HK
\ Mean Median Std. Deviation

Logical Systematic 62 3.9250 4.0000 0.53114
Inquisitiveness 62 4.2000 4.3000 0.65186
Objectiveness 62 3.8113 3.8000 0.50728
Evidence seeking 62 3.7742 3.6667 0.71102
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Table 4.5 Statistics per Category of the CriTT
N of students Mean Median Std. Deviation

Misconceptions 62 5.7056 5.7500 1.39196
Valuing CT 62 6.9194 7.0833 1.27743
Confidence in CT 62 6.4845 6.6066 1.11196

4.2 RELIABILITY ANALYSIS

The results of the reliability analysis show a good Cronbach’s Alpha for the entire CT-HK (a=0.813).
This result is given when no items were deleted. The items for Logical systematic give result of a poor
Cronbach’s Alpha (a=0.55). When item 5 is deleted the category shows questionable reliability. The
category Objectiveness shows an unacceptable reliability of a=0.462. When item 15 is deleted in this
category the reliability will become questionable (a=0.610). The reliability analysis of the CT-HK and
the four categories are shown in table 4.6.

Table 4.6 Reliability analysis of the CT-HK and per Category of the CT-HK
N of items  Cronbach’s Alpha Internal Consistency

0.577 Poor

Logical Systematic 5

Inquisitiveness 5 0.801 Good
Objectiveness 5 0.462 Unacceptable
Evidence Seeking 3 0.618 Questionable
Total CT-HK 18 0.813 Good

Note. Internal consistency according to COTAN (2010)

The results of the reliability analysis of the CriTT can be found in table 4.7. Cronbach’s Alpha for the
entire CriTT is good (a=0.896) with no items deleted. When item 10, 6 and 4 are deleted in the analy-
sis, the results show an excellent reliability of a=0.912. The category Misconceptions shows an unac-
ceptable reliability of a=0.487. When items are deleted from the category Misconceptions the
Cronbach’s Alpha only goes down and becomes more unacceptable. If the 4 items of Misconceptions
are deleted the reliability of the entire CriTT shows a Cronbach’s Alpha of a=0.909 which means it
will have an excellent reliability review.

Table 4.7 Reliability analysis of the CriTT and per Category of the CriTT
N of items  Cronbach’s Alpha Internal Consistency

Misconceptions 4 0.487 Unacceptable
Valuing CT 6 0.671 Questionable
Confidence in CT 17 0.920 Excellent
Total CriTT 27 0.896 Good

Note. Internal consistency according to COTAN (2010)




Because the questionnaires are both used together now for the research of critical thinking among
Applied Psychology students, the reliability analysis was also used if the questionnaires are put to-
gether. The results of a poor reliability can be found in table 4.8.

Table 4.8 Reliability analysis when both questionnaires are put together
\ Cronbach’s Alpha Internal Consistency

CT-HK + CriTT 45 0.504

Note. Internal consistency according to COTAN (2010)

Poor

4.3 CORRELATION ANALYSIS

The Pearson and Spearman formula are used for the correlation analysis. The results showed a signif-
icant difference at the 0.01level and a positive correlation between the CT-HK and CriTT. In table 4.9
the exact numbers of these correlations can be found.
Table 4.9 Correlation analysis of the CT-HK and CriTT

N of students Pearson Spearman Sig. 0.01 level

CriTT and CT-HK i 0.479 0.451 0.000
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CHAPTER 5. CONCLUSION, DISCUSSION AND RECOMMENDATIONS

In this chapter the main and sub questions will be answered in the first paragraph, conclusion. Chap-
ter 4, the results and chapter 2, theoretical frame, will be used to answer those questions. Some dis-
cussion points are described in paragraph 5.2. With these answers’ and discussion points, recommen-
dations can be found in the third and last paragraph of this chapter.

5.1 CONCLUSION

5.1.1 SUB QUESTION 1
What does the literature say about the outcomes of the test results of the CriTT and CT-HK about criti-
cal thinking?

The meaning of this question is to find out if the literature agrees with the saying that the question-
naires give results that say something about critical thinking. In the literature research seven disposi-
tions of critical thinking are found that the experts of critical thinking all agreed on. The CT-HK
measures four of these dispositions’ inquisitiveness, systematicity, truth-seeking and open/minded-
ness. The CriTT contains only one, critical thinking self-confidence. Therefore, together the question-
naires contain a big amount of five out of seven dispositions of critical thinking. Besides the one dis-
position CT truth-seeking the CriTT also measures the attitudes and beliefs of the respondents. This is
in line with what experts claim that higher thinking levels will show more and better skills to think
critically. So, the questionnaire does not only measure one disposition of critical thinking but also the
higher thinking level skills for critical thinking.

For the reliability and validity of the questionnaire the literature shows a neglect in the studies. The
CT-HK have too little research to say if the results are reliable. Reliability is required for a test to be
valid. The literature doesn’t say enough about the reliability of the CT-HK and therefore also doesn’t
say a lot about the validity. And with validity is meant if the CT-HK really is testing critical thinking.
The reliability and validity of the CriTT also shows a neglect in the literature. The questionnaire is
used many times for different studies, but the studies say nothing about the reliability or validity. The
maker of the toolkit, Stupple (2017), claims that the toolkit is valid after a study with 133 psychology
students.

5.1.2 SUB QUESTION 2
Which questions of both instruments are valid if you’re testing critical thinking?

Comparing with the literature the CT-HK and the category confidence in critical thinking from the
CriTT contains the right questions for testing the five dispositions of critical thinking that these tests
are measuring. In the data analysis some questions are not reliable enough for testing and so not
valid for testing critical thinking. The reliability analysis shows that if item 15, ‘It concerns me that |
might have biases that | am not aware of’ is deleted the reliability of the category Objectiveness be-
comes substantially higher. This question can be interpreted as an attitude about high level thinking
and not as a skill of critical thinking. If there are biases it might say something about the ability of
critical thinking but then the question is asked in the wrong way and must contain more information.
When testing critical thinking this question is not suitable for a 5 point-Likert questionnaire.
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The entire category Misconception can be deleted out of the questionnaire CriTT for testing critical
thinking. It has no correspondence with the literature agreed on dispositions of critical thinking and
shows an unacceptable Cronbach’s Alpha in the analysis. Also the items 4, ‘Critically thinking is par-
ticularly important in psychology’, 6, ‘When there is a very strong relationship between two variables
we can claim that one causes the other’ and 10, ‘I prefer to do things where there is a quick answer’
are negatively important for the reliability of the CriTT. When these items are also deleted, the test
has an excellent reliability. Especially number 6 and 10 are items that say more about the biases for
critical thinking than critical thinking skills.

Including the literature research with the current research outcomes hypothesis 3 ‘Items of the CT-
HK or CriTT needs to be excluded to make the measurement of the construct of critical thinking valid’
is confirmed. Even more for the CriTT than the CT-HK.

5.1.3 SUB QUESTION 3
What is the reliability of the CriTT?

This question is already a little bit answered with sub question 2. The data analysis shows a good reli-
ability of the entire CriTT. In addition, when the items 4, 6 and 10 are deleted, the reliability is even
excellent. And that’s what we want when we are measuring. The category Misconceptions shows
the lowest reliability of the CriTT. So, it’s no surprise that the entire reliability of the CriTT increases
when the 4 items of this category are deleted. With these results and the information in the litera-
ture research hypothesis 2 ‘The CriTT is valid for testing critical thinking’ is partially in accordance
with the prediction from the literature research.

5.1.4 SUB QUESTION 4
What is the reliability of the CT-HK?

The reliability analysis for the CT-HK shows a good reliability of the entire CT-HK. And with the litera-
ture research that says that the CT-HK contains four of the seven dispositions of critical thinking, hy-
pothesis 1 ‘The CT-HK is valid for testing critical thinking’ is partially confirmed. With this information
and the answer of sub question 3, the hypothesis 4 ‘Other testing materials/items need to be added
for critical thinking testing to be valid’ is confirmed. If 3 more dispositions are added to the question-
naires, it will contain the entire 7 dispositions of critical thinking. This has been tried out with the
CriTT in previous studies and in this research.

5.1.5 SUB QUESTION 5
How high is the correlation between the CriTT and CT-HK?

The correlation analysis shows a positive correlation between the CT-HK and the CriTT. It has a
significant difference at 0.01 level. That means there is an excellent chance in 99% that the difference
in outcomes would not be observed if the intervention had no benefit whatsoever (Cohen, 1988). So,
if the zero hypothesis is true, the probability of the results is no more than 1%. The zero hypothesis is
the thesis that there is no correlation between two variables and there is no statistical coincidence.
And with the results of this research’s results the zero hypothesis is rejected with an 0.01 level
significant. The correlation results for the Pearson and Spearman both a ‘half’ perfect correlation so
can be called moderate. This is a surprising outcome because the expectations were that there is no
correlation between the CT-HK and the CriTT. They are both used for measuring critical thinking but
they both are measuring different dispositions of critical thinking. That the correlation is moderate
doesn’t mean that there is really a causal context (Cohen, 1988). It means that there is a possibility

24



that the CT-HK is coherent with the CriTT. Or in other words: the dispositions inquisitiveness,
systematicity, truth-seeking and open/mindedness coherent with critical thinking self-confidence and
the beliefs and attitudes of critical thinking.

5.1.6 MAIN RESEARCH QUESTION
“In order to find out more about critical thinking at Applied Psychology students, which instrument,
considering the CriTT or CT-HK, is valid for measuring critical thinking?”

The hypothesis 1 ‘The CT-HK is valid for testing CT’ and hypothesis 2 ‘The CriTT is valid for testing crit-
ical thinking’ are partially confirmed. The results of the analysis show a good or excellent reliability.
They are valid for testing the dispositions that matches the literature. They are not valid for the over-
all dispositions that the experts agreed on for critical thinking. The hypothesis 3 ‘Items of the CT-HK
or CriTT need to be excluded to make the measurement of the construct of critical thinking valid’ and
hypothesis 4 ‘Other testing materials/items need to be added for critical thinking to be valid’ are con-
firmed. The analysis results show that the reliability will grow higher when items are deleted. And to
make measuring critical thinking valid, all 7 dispositions needs to be included in test materials. This
means that 2 dispositions need to be added from other materials/items to make measuring critical
thinking valid with the CT-HK and CriTT.

With the answers to the sub questions and the hypotheses being confirmed or partially confirmed
the main question can be answered. In chapter 2, in the literature research, it’s explained that critical
thinking has seven dispositions and the CT-HK contains four of them. The entire questionnaire has a
good reliability. So, the CT-HK says more about critical thinking then the CriTT. The CriTT contains one
disposition out of seven. It contains three categories, among which one category is not reliable. But
when you delete the unreliable category Misconceptions, the entire reliability will be excellent. There
is a positive correlation between the two questionnaires. Therefore, the two questionnaires are say-
ing more about critical thinking when taken together for testing critical thinking among Applied Psy-
chology students.

5.2 DISCUSSION

The results of this research showed that the questionnaire CT-HK and CriTT are partially valid for
testing critical thinking among Applied Psychology students when used together. There still two out
of seven dispositions that are missing which experts agreed on for critical thinking. The two missing
dispositions are maturity and analyticity. Abilities are skills you have or you don’t. So critical thinking
abilities cannot be learned and taught by teachers. However, the dispositions are skills that can be
learned, so to be taught by teachers. It can be claimed that the two missing dispositions, maturity
and analyticity, need to be included in testing critical thinking.

The CriTT shows excellent reliability when the four items of Misconceptions are deleted. This means
only fourteen questions remained in this questionnaire. For a test instrument to be homogeneity
more items are desirable (Drenth & Sijtsma, 2006). The test is made as a toolkit for measuring beliefs
and attitudes of critical thinking. The test does not say enough about the critical thinking skills on his
own. But multiple experts agreed that reflective thinking and metacognitive processes are important
in theories of high thinking levels and reasoning. The CriTT may not be acceptable for measuring
critical thinking but it is a great addition to know more about learning critical thinking skills.
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Robert H. Ennis (1996) claims that caring for the welfare of others is a desirable trait for critical
thinking. One of the biases in measuring critical thinking is gender. Women have this desirable trait
more than men have. In the current research most respondents were female. This might be of
influence on the results of measuring critical thinking skills. If the gender statistics would be reversed,
is the outcome still the same as it is now?

For this research a data of 62 respondents is used. The data for the CT-HK and CriTT is collected with
an online survey that was send through email to 230 third year psychology students in total at that
time (Margosyan, 2018). For the generalizability of the conclusions form this research over all the
third-year psychology students according to the theories of Cohen, the respondents must be higher if
the same significant difference level are used that this research has used. And let’s say that every
year, the first, second, third and fourth year of the Applied Psychology education is the same at a
total of 230 students per year. The overall total will be 920 students. And then we need a sample size
that’s even larger (Cohen, 1988). It’s important to understand that this is an example. The total
Applied Psychology students is variable every year. Considering students can stop early because of a
bad study advice or choose another education and not every year the same amount of people
register to start this education. For the validity of the two questionnaires CT-HK and the CriTT 62
respondents will be enough. But for the extern validation or generalizability of the two
guestionnaires there need to be a larger sample size. However, the sample size does represent and
matches with the description of the target group (Verhoeven, 2007).

5.3 RECOMMENDATIONS

The CT-HK can be used as a valid questionnaire for critical thinking but does not measure all the
dispositions of critical thinking. It’s still missing three dispositions. There for another questionnaire is
recommended for measuring critical thinking. The two missing dispositions are maturity and
analyticity if you take the questionnaire CriTT for the third missing disposition, critical thinking self-
confidence. Test instruments which are measuring these two dispositions can be useful for
measuring critical thinking skills. The California Critical Thinking Disposition has the two missing
dispositions skills categories. The literature research shows that these two categories are reliable.
The study of Kakai (2001) already removed the problematic items and made a new version of the
guestionnaire with four categories left which contains the two missing dispositions for the CT-HK.
This version can be used for further research about including questionnaires or items in the CT-HK
and the CriTT. A second option can be to make a new test by putting the four dispositions of the CT-
HK, the disposition of the CriTT and the two additional dispositions of the CCTD together and perform
a factor-analyse. The factor analysis is an often-used method for construct validity and a good option
for analysing the meaning of a test. With this method a multitude of information can be summarized
in a smaller number of dimensions, with so as little as possible information getting lost.

The CriTT does not measure critical thinking and has a small number of items to be valid but is a
useful addition for measuring the construct of critical thinking. It’s a valid questionnaire for testing
beliefs and attitudes of critical thinking abilities when items 4, 6 and 10 are deleted. The CriTT is not
only a good addition to the CT-HK but can also be added on other questionnaires when testing
critical thinking within education. For the reliability of the CriTT and of the CT-HK can be further
examined by deleting the items that gave a higher reliability in this research and redo the correlation
analysis.
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For the CriTT items 4, 6 and 10 can be deleted or the 4 items that represent the category
Misconception. For the CT-HK item 15 can be deleted. With the deleted items a new comparison can
be made with the Spearman formula to found out if the reliability can be improved with these
actions.

A test retesting research is recommended for the validation of the CT-HK. The CriTT even needs it for
the reliability. Not many previous studies have payed attention to the reliability of the CriTT. This
study shows a good reliability, but implementation factors can have influence the results of this
research respondents. Test retesting can be a good way to say more about the reliability and
validation results. For the best results it is recommend considering the time between the two testing
moments. Dispositions can be learned, and the test can give the respondent an incentive to think. An
option for this problem can be two different samples. For the validity of the questionnaires a sample
of 30 respondents will be enough. But if the generalization for the entire Applied Psychology
students are being counted in, the recommendation is to maintain around 25% of the total students
of the entire study program.
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APPENDIX A.

THE CRITICAL THINKING SCALE OR CT-HK.

Response Options

1: Disagree

2: Mildly Disagree

3: Undecided

4: Mildly Agree

5: Agree

1. | try to provide logical explanations so that everyone can understand and agree with  what |

mean.

2. | try to develop orderly plans to address complex problems.

3. | try to clarify the assumptions and definition of terms in arguments.

4, | try to organize and clarify the thoughts that others have expressed by using my own
words.

5. When | have to deal with something really complex, | tend to panic.

6. | want to meet different kinds of people, and to learn a lot from them.

7. | think that it is important to learn about the thinking styles of people from other coun-

tries.

8. | am interested in people with different ideas from me.

9. | want to study about other cultures.

10. Studying new things all my life would be wonderful.

11. | try to think not only from a few perspectives but from a lot of different perspectives.

12. When | decide something, | try to be objective.

13. When thinking about something, | tend to consider it only from my own perspective.

14. | always try to make unbiased judgments.

15. It concerns me that | might have biases that | am not aware of.

16. When | judge something, | examine the relevant facts and evidence.

17. | do not believe without casting at least some suspicion in every situation.

18. When | conclude, | stick to the concrete evidence that has been presented.
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APPENDIX B.

THE CRITICAL THINKING TOOLKIT OR CRITT

Response options:

ok wnE

12345678910
Strongly disagree Strongly agree

| can detect the use of inappropriate emotional language in scientific arguments.

| have a well-defined goal in mind when | am critical.

| can identify the structure of arguments without being distracted by their content.

Critically thinking is particularly important in psychology.

Critical thinking is essential in higher education.

When there is a very strong relationship between two variables we can claim that one causes the
other.

Critical thinking develops as you progress trough your degree.

| can express my critical thinking well in my written work.

You cannot get a good degree without good critical thinking skills.

. | prefer to do things where there is a quick answer.

. I have a focused and systematic way of thinking.

. All relevant information should be presented in lecture slides.

. Generally, | am a good critical thinker.

. I do well in assessments that ask for critical evaluation.

. I think critically while working on my assignments.

. All my lecturers expect me to think critically.

. I know how to approach complex issues in a variety of ways.

. I will get higher grades if | think critically.

. I have the ability to judge the value of new information or evidence presented to me.
. | can evaluate the arguments of others well.

. Critical thinking is when you describe what is wrong with something.

. I am good at weighing up both sides of an argument.

. | can identify analogies between theories.

. When designing experiments, | can readily eliminate extraneous variables.
. | think critically while reading.

. I can rephrase the arguments of others in my own words easily.

. | think critically in lectures.
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