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ABSTRACT
Development of critical thinking instruments only focus on learning effectiveness, thus lacking the instrument
measuring Critical Thinking Transfer Practice (CTTP) specific for medical undergraduates. This study aimed to
develop an instrument that can measure CTTP amongst medical undergraduates in Malaysia with the primary
focus on describing the steps for content validity calculation. A quantitative survey approach was applied
through written questionnaire. Eight experts from public universities in Malaysia were selected through
judgment sampling. The content validity calculation steps are presented in detail in form of Content Validity
Index (CVI) and modified Kappa coefficient (K*) values. The validity test involved 216 items, representing six
sub-constructs. Item-level CVI (I-CVI), (K*) scores and Scale-level CVI (S-CVI) were calculated for evaluation
criteria, namely, Relevance, Clarity, and Representativeness of each item. Results revealed that 213 out of 216
items were rated as appropriate (I-CVI≥0.80) on all the evaluation criteria. From 213 items, 133 outstanding
items were included in the instrument. After items deletion, the validity of the instrument improved. The study
results may impact future development of critical thinking assessment in education. The instrument has the
potential to be a CTTP psychometric measuring tool for medical undergraduates. The study will provides for
others the knowledge of content validation process and procedures with emphasis on steps of content validity
calculation. The study will also help medical educators to better understand CTTP sub-constructs. These subconstructs may help them to create better critical thinking pedagogies.
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INTRODUCTION
Critical thinking transfer is essential in students’ learning especially when there is an educational
transformation is required in learning the medical concepts. Nowadays, medical learning mainly
focuses on analysis of the whole human body rather than subject-based learning approach (66).
Educational transformation urges students to use knowledge and skills to analyze all medical concepts
which helps them to comprehend information on human body. Apart from that, medical learning has
changed from classroom learning to self-directed and blended learnings (65). This transformation
urges medical undergradutes to transfer knowledge and skills that they have learnt from the classroom
to new situations in order to survive in the real world.
Numerous studies have been conducted on critical thinking transfer (1–10). However, there were gaps
in these studies. The first gap is that critical thinking transfer sub-constructs were not related to each
other in reported theories (11–14). The second gap is that these sub-constructs were not specific to
medical undergraduates’ critical thinking learning. Besides, there is a lack of studies on instrument
development that measures medical undergraduates’ critical thinking transfer practice. Previous
studies mainly focused on instruments that measure learning effectiveness by measuring the student's
critical thinking skills and dispositions (15–21). Thus, this study aimed to develop an instrument that
measures medical undergraduates’ Critical Thinking Transfer Practice (CTTP). A separate CTTP
instrument for medical undergraduates is needed because other established critical thinking
instruments do not focus on critical thinking transfer that is important for medical undergraduates
(16–19, 47–54).
Hence, this study created a Critical Thinking Transfer Practice (CTTP) instrument for medical
undergraduates. The researchers came out with prior construct, process of critical thinking transfer
practice for medical undergraduates, and six prior sub-constructs that represented construct based on
the literature and theories (8, 11–12, 14, 55–65). The sub-constructs are: (A) Different
conceptualizations on critical thinking transfer concepts, (B) Situations that allow critical thinking
transfer, (C) Understanding and examining deep structure of the problem, (D) Rapid recognition of
problem, (E) Deliberate practice, and (F) Learning strategies that promote critical thinking transfer.
However, the prior construct and its sub-constructs were revised due to they were more relevant to
non-medical context and connection between them have not been established. So, the final construct
involved only medical undergraduates’ Critical Thinking Transfer Practice (CTTP). Also, the six subconstructs were amended to (A) Conceptualizing critical thinking transfer, (B) Determining situations
that allow critical thinking transfer, (C) Understanding and examining deep structure of a problem,
(D) Recognizing a problem rapidly, (E) Practising critical thinking deliberately, and (F) Determining
strategies that promote critical thinking transfer.
The instrument was developed based on 10-phase development process. The phases were develop an
initial thematic framework, conduct a qualitative study, fit the qualitative data into the initial thematic
framework, develop the operational definitions, map the qualitative findings, confirm the qualitative
findings, refine the qualitative data, develop the CTTP constructs and sub-constructs, develop the
CTTP instrument, and instrument testing.
In developing the CTTP instrument, content validity is one of the crucial validations that must be
conducted. It is often done via review of the literature, interview of relevant populations, and expert
panel evaluation (22–25). It can also be achieved through three approaches, namely quantitative,
qualitative, or mixed approaches (25–30). In the quantitative approach, the panel may use consistency
and consensus strategies in evaluating the items (31–33). Metrics such as alpha coefficient, alpha
consistency, kappa statistics, Content Validation Ratio (CVR), and Delphi are used to determine
content validity scores for items in an instrument using mathematical calculations (28, 31–32, 34–35)
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where different metrics have different calculation methods. Thus, a content validation calculation is
defined as a calculation method of a content validity score using a quantitative metric.
The quantitative metric used in the study was the Content Validity Index (CVI) because it not only
helps in making decisions on items (i.e., eliminating, modifying, or conserving them), but it is the
most widely reported approach for content validity of an instrument (26, 28, 32, 36, 37). The CVI
calculation is simple, easy to understand, and provides information about each item (28, 36). It also
helps in evaluating the overall instrument through the calculation of Scale-level CVI (S-CVI). The
CVI is much easier to interpret compared to the Content Validity Ratio (CVR). CVI determines
items' status, whether the items are acceptable, needs revision or should be removed from the
instrument.
Although content validation calculation is important, not many articles conduct this process (25–26,
29, 38). Therefore, the purpose of this study was to report the steps of content validity calculation.
The content validation of the CTTP instrument reported in the study is part of Phase 9 of the CTTP
instrument development. There were five steps involved in the content validation of this instrument.
The steps were described in the method section, sub-section content validation steps.

METHODOLOGY
Critical Thinking Transfer Practice Instrument
The instrument was developed for measuring the level of medical undergraduates’ Critical Thinking
Transfer Practice (CTTP) in a public university in Malaysia. The researchers developed the
instrument, construct (medical undergraduates’ CTTP) and sub-constructs found in the literature (A Conceptualizing the critical thinking learning transfer concept; B - Situations that allow critical
thinking transfer; C - Understanding and examining deep structure of the problem; D - Rapid
recognition of problem; E - Deliberate practice; F - Learning strategies that promote critical thinking
transfer) in Malay language. Initially, the instrument contained 216 items for all the sub-constructs (A
– 40 items; B – 28 items; C – 51 items; D – 33 items; E – 30 items; F – 34 items) as showed in the
appendix. The English version of the instrument is attached in the appendix.

Content Validation Steps
Content validation of the CTTP instrument reported in the study is part of Phase 9 of the CTTP
instrument development. A summary of the stages of content validation of the CTTP instrument is
reported in Phase 9. There were five stages involved in the content validation of this instrument.
Firstly, the aforementioned construct and six sub-constructs were conceptualized from the literature
review.
Secondly, the researchers consolidated the previously reported construct and six sub-constructs found
in the literature. This consolidation helped the researchers to understand the connection between the
construct and sub-constructs.
In the 3rd stage, the existence of the six sub-constructs was confirmed through a qualitative study.
This confirmation helped to ensure that the construct and six sub-constructs were contextual to
medical undergraduates learning process.
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An expert panel validated the six sub-constructs in the fourth stage, and the sub-constructs sufficiently
represent the constructs (25, 29, 41). Thus, the expert panel evaluated the Representativeness of items
in the instrument, Clarity of language and sentence structure of the items, and the Relevancy of the
items as suggested by the literature (29, 42).
Finally, the items measuring the six sub-constructs were determined using CVI and K* values. K*
value helped to determine the level of agreement for each item from outstanding (1.00), excellent
(0.75–0.99), good (0.60–0.74), fair (0.40–0.59), or low (<0.40) (26, 31, 39).
Detailed Content Validation Calculation Steps
Content validation of the CTTP instrument was based on the the item – level content validation using
Item-level Content Validity Index (I-CVI) and Modified Kappa coefficient (K*) calculations.
Validation of the whole CTTP instrument is based on Scale-level Content Validity Index (S-CVI).
Item – Level Content Validation Calculation Step
CVI for each item (I-CVI) was calculated based on the total number of experts who gave three or four
point for each rating criterion divided by the total number of experts (N = 8) as in formula (1).
I-CVI = Total number of experts that give 3 or 4 point/N

(1)

Calculation of I-CVI is important to decide whether to use or remove an item. This item decision was
based on the Lynn’s (32) range: >0.79 (Appropriate); 0.70-0.79 (Need Revision); <0.70 (Eliminated).
The items within the “appropriate” range were retained and included in the CTTP instrument.
Besides deciding on an item, I-CVI was also converted to a K* value. This conversion helps in
determining the level of agreement on the items. In deciding the K* score for each item, the
researchers have calculated the probability of chance agreement (Pc) using formula number (2) (28).
Pc=[N!/A!(N-A)!] x 5N (2)
As the study by Polit et al. (28) did not clearly show how this formula was applied, this current study
explains in detail how the probability of chance agreement (Pc) is calculated. N refers to the total
number of experts, i.e., eight (8) experts in this study. A is the total number of experts who gave 3 or
4 point for each evaluation criterion (Relevancy, Clarity, Representativeness). N! refers to the set of
expert numbers. For example, if N=3, so N! (3!) = six because expert numbers 1, 2, and 3 can be
arranged according to the following set of numbers: {123, 132, 213, 231, 312, 321}.
If the sum of N and A are the same, the number of experts who gave 3 or 4 point equals the total
number of experts (N-A)! = 0!. Score 0! is one because an empty set {} can only be arranged with one
probability of an expert set. Because the total number of experts in this study is eight, therefore, N! =
8! was calculated using the formula 8x7x6x5x4x3x2x1.
After determining the I-CVI and Pc scores, the K* score was calculated for each item for all
evaluation criteria using the following formula, K* = (I-CVI-Pc)/(1-Pc). The K* score was interpreted
based on the range adapted from the literature (31, 46). Items that were within the low range are
usually eliminated (30).
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Scale – Level Content Validation Calculation Step
Also, this study determined the Scale-level Content Validity (S-CVI), one of the vital step in
determining the instrument validity. The definitions on the S-CVI from the literature (27, 37) brought
the idea on steps of the S-CVI calculations namely S-CVI Universal Agreement (S-CVI / UA) or SCVI Average (S-CVI / Ave). As the S-CVI / Ave is non-conservative and easy to interpret (26), thus,
the researchers adapted the approach to calculate the S-CVI for the study instrument.
This study has described the content validity calculation aforementioned above by presenting the
results based on the data analysis.

Methods Involved in the Calculation
Study Design
This study applied a quantitative survey approach using a written questionnaire, as it is more
economical and faster, and ensured that all of the questionnaires could be collected (39–40). The
survey was given to an expert panel face-to-face because technique is useful, as any issues regarding
the use of survey can be resolved immediately (40).

Sampling
Eight experts from various public universities in Malaysia were selected. Based on the previous
studies’ suggestions (25, 30, 32, 43), this study used judgment sampling where the sample was chosen
based on the subjects' expertise. Judgment sampling is the most appropriate method for this study
because the expert panel can be chosen by the researchers based on a specific criteria. There were two
types of experts in this study: professional experts and field experts (lay experts). The eight experts in
this study consisted of five professional experts and three field experts.
Professional experts usually know the research field, have published on the issue, presented papers at
national or international seminars, and have work experience and expertise to collaborate in the study
(43–44). These experts help in identifying whether the instrument was well-developed for
psychometric testing (44). In this study, the professional experts included experts who had expertise
in critical thinking and instrument development. Other studies (43–44) supported this view, which
stated that the selected professionals must be experts in the study area and in instrument development.
At least one of the professional experts also need to be expert in linguistic area to evaluate the
language used in each statement (45). Four professional experts were experts in critical thinking and
instrument development, and one was a linguistic expert. The criteria used to select the professional
experts were: (i) academic qualifications i.e. having a Doctorate in the field of expertise, (ii) at least
five years of experience in the area, (iii) still working at the university, (iv) actively teaching or
publishing in the related area, and (v) the expert's consent to engage and commit to this study.
The other three experts appointed were field experts that appointed consisted of individuals who were
most related to the concept to be measured and selected based on their representativeness of the
population of this study. The use of the research subject as an expert was parallel with the other
studies (25, 43). Also, practitioners at the studied institution can become a source that allows the
development and revision of the CTTP instrument due to their work and involvement with the actual
population of the study (25). The literature suggests that a field expert is a non-professional who has
devoted time and energy to acquire expertise. A field expert might also be defined as “nonprofessionals who hold some basic knowledge about a subject.” So, the field experts in this study may
include dean, deputy dean, university program head, university instructors, or students. The field
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expert group helps to evaluate item phrases, clarity of terms, and suggest essential and relevant items
(43). The field experts in this study are the Deputy Head of a Clinical Department and a Clinical
Lecturer in a public university in Malaysia. They have served in their roles for eleven and fifteen
years, respectively. They are also currently active in teaching medical students in the institution. Also,
another field expert included, a medical education expert from another public university in Malaysia.

Procedures
Experts’ Invitations & Documents for Experts’ Evaluation
The researchers met with the experts to explain the purpose and procedures of the study. Also, the
purpose of the meeting is to gain the experts’ permission to be involved in the study. The panel of
experts was given two weeks to evaluate the instrument. However, the actual assessment time took
between one month to two months.
Each expert was provided with the following:
a. Information on the study, evaluation procedures, and criteria that these experts need to use.
b. An expert’s demographic survey form.
c. An instrument evaluation form that contained detailed information about the objectives of the
study, construct and sub-constructs to be measured, and operational definitions and
measurement scales. In this evaluation form, a table containing the construct, sub-constructs,
concepts to be measured, items and resources, and items for the evaluation criteria were
attached.
Criteria for Content Validity of the Items
The criteria for the evaluation of the items were Relevancy (Rel), Clarity (Cla), and
Representativeness (Rep). Each criterion was measured on a four-point Likert scale, as specified in
Table 1. The Relevancy (Rel) criterion refers to the relationship between the items in this instrument
to the construct and sub-constructs that the researchers want to measure. The Clarity (Cla) criterion
refers to the clarity of the items in this instrument in terms of sentence structure, language, and type of
words used. For the Representativeness (Rep) criterion, items were evaluated based on
representativeness of the operational definitions.

Table 1: 4-point Likert scale in each evaluation criterion
Likert’s
scale
1
2
3
4
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Relevancy (Rel)
Not relevant
Relevant but need
major revision
Relevant but need
minor revision
Very relevant

Evaluation criteria
Clarity (Cla)
Representativeness (Rep)
Not clear
Not representative
Clear but need
Representative but need
major revision
major revision
Clear but need
Representative but need
minor revision
minor revision
Very clear
Very representative
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Data Analysis
Content validity analysis for this study was based on Item-level Content Validity described in the item
selection section. Also, the whole instrument's evaluation based on the Scale-level Content Validity is
described in the Determination of Instrument Content Validity section.
Item Selection
CVI and K* scores were used as they provide more information on the items. For example, with ICVI, the study only considers the items that fall within the “appropriate” (I-CVI ≥ 0.80) range. The
K* score helps by filtering the “appropriate” items based on their level of agreement. Only items that
were within the outstanding rating were considered in the CTTP instrument.

Determination of Instrument Content Validity
Next, content validity index for the scale level (S-CVI) was determined. This study adopted the
following S-CVI definition, “the proportion of experts who score items as relevant or representative
with either a 3 or 4”. (37, p.273). There are two S-CVI calculation methods, S-CVI Universal
Agreement (SCVI/UA) and S-CVI Average (S-CVI/Ave). Of the two ways, S-CVI/Ave is found to be
less conservative and more easily interpreted (31). The latter approach was used to calculate the SCVI value for the instrument. The value is calculated by the sum of the overall values of the Content
Validity Index for the items (I-CVI) divided by the total number of items in the instrument.

RESULTS
The key findings in this study are presented in terms of analysis of the Content Validity Index (CVI)
and modified Kappa coefficient (K*) values.

Number of Items in the First Draft of the CTTP Instrument
The first draft of the CTTP instrument comprised of 216 items with six (6) amended sub-constructs:
(A) Conceptualizing of critical thinking transfer - 40 items, (B) Determining situations or cues that
allow critical thinking transfer - 28 items, (C) Understanding and examining deep structure of
problem - 51 items, (D) Recognizing a problem rapidly - 33 items, (E) Practicing critical thinking
deliberately - 30 items, and (F) Developing strategies that promote critical thinking transfer - 34
items. These sub-constructs are listed in Tables 2 and 3.
The list of items together with the CVI and K* scores of each item is attached in appendix. Selection
of items for the CTTP instrument was based on the I-CVI and K* values in appendix. As there were
initially 216 items in the CTTP instrument, this study only considered the “appropriate” items (I-CVI
≥ 0.80) and outstanding items (K* = 1.00).
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Table 2: The number of items based on the evaluation classification and I-CVI scores
Subconstructs

Appropriate

Need Revision

Eliminate

(>0.79)

(0.70 - 0.79)

(>0.70)

Total
number
of items

Rel

Cla

Rep

Rel

Cla

Rep

Rel

Cla

Rep

A

40

40

40

0

0

0

0

0

0

40

B

28

27

28

0

1

0

0

0

0

28

C

51

50

51

0

1

0

0

0

0

51

D

33

33

33

0

0

0

0

0

0

33

E

30

29

30

0

1

0

0

0

0

30

F

34

34

34

0

0

0

0

0

0

34

Total

216

213

216

0

3

0

0

0

0

216

Note: Rel = Relevancy; Cal = Clarity; Rep = Representative

Table 3: The number of items based on the evaluation classification and K* values
Subconstructs

Outstanding
(1.00)
Rel
Cla
Rep

A
B
C
D
E
F
Total

38
20
49
18
21
31
177

36
19
14
18
22
25
134

38
21
48
18
21
30
176

A
B
C
D
E
F
Total

36
19
14
18
21
25
133

36
19
14
18
21
25
133

36
19
14
18
21
25
133

Excellent
Good
(0.75 - 0.99)
(0.60 - 0.74)
Rel
Cla
Rep Rel
Cla
Rep
First evaluation
2
4
2
0
0
0
8
8
7
0
1
0
2
36
3
0
1
0
15
15
15
0
0
0
9
7
9
0
1
0
3
9
4
0
0
0
39
79
40
0
3
0
Second evaluation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Fair
(0.40 – 0.59)
Rel
Cla
Rep
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Note: Rel = Relevancy; Cla = Clarity; Rep = Representative
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Item Status Based on Item-level Content Validity Index (I-CVI)
Table 2 in appendix shows the evaluation classification and I-CVI score based on guidelines from
previous studies (25, 37, 45). Based on these guidelines, there were 216 items for the Relevancy
criteria, 213 items for Clarity, and 216 items for Representativeness within the range from 0.80 to
1.00 which are classified as appropriate (I-CVI ≥ 0.80) to be incorporated in the CTTP instrument.
Only three (3) items under the Clarity criterion ranged from 0.70 to 0.79, which would need further
revision, and no item was below 0.70. These three (3) Clarity items would have to be revised but
based on the suggestion by the literature (37, 45), these items were unacceptable (I-CVI < 0.8) for the
new instrument. Hence, these items were eliminated from the CTTP instrument, resulting in the CTTP
instrument draft comprising of 213 items.

Item Status based on the K* Value
The items in appendix were then evaluated using the K* value. Based on the results in Table 3, 177
items for Relevancy (Rel), 134 items for Clarity (Cla), and 176 items for Representativeness (Rep)
were rated as outstanding. The excellent items for Relevancy (Rel), Clarity (Cla), and
Representativeness (Rep) criteria were 39, 79, and 40 items, respectively. Three (3) other items were
rated as good (K = 0.72) although their I-CVI was <0.80. Thus, the authors recommended that those
three (3) items be eliminated. In the final part of the study, the researchers only considered the
outstanding items (K = 1.00) in all the evaluation criteria. Based on the second evaluation using K*
value, only 133 items out of 216 items in Table 3 have been addressed by the content experts as
outstanding items based on all the evaluation criteria (Relevance, Clarity, and Representativeness).
So, these 133 items were considered to be incorporated in the CTTP instrument.

Scale-level Content Validity Index (S-CVI) of the CTTP Instrument
Table 4 shows the calculation of content validity for the CTTP instrument through SCVI/Ave. SCVI/Ave score higher than 0.90 for an instrument is considered adequate content validity (31). Only
133 items with S-CVI/Ave = 1.00 were considered for inclusion in the CTTP instrument from the
analysis. So, it is anticipated that the CTTP instrument has perfect Scale-level Content Validity.
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Table 4: The calculation of S-CVI/Ave

>0.79

Relevancy
0.70-0.79
<0.70

>0.79

Clarity
0.70-0.79

<0.70

Representativeness
>0.79
0.70-0.79
<0.70

No. of
item

133

0

0

133

0

0

133

0

0

I-CVI Score

133

0

0

133

0

0

133

0

0

S-CVI

1.000

1.000

1.000

Note: I-CVI = Item-level Content Validity Index; S-CVI = Scale-level Content Validity

DISCUSSION
This study has developed an instrument to assess medical undergraduates’ Critical Thinking Transfer
Practice (CTTP). In developing the instrument, the researchers have looked into established critical
thinking instruments as the benchmark. In studies outside of Malaysia, the established critical thinking
instruments focused on generally assessing the critical thinking ability of undergraduates. Some of the
instruments focused on the critical thinking disposition constructs such as the California Critical
Thinking Disposition Inventory (47), California Measure Mental Motivation (CM3) (48), EMI scale
(17), and Yoons’s Critical Thinking Disposition Instrument (18). Other established instruments
focused on assessing the critical thinking skills of undergraduates, for example, Critical Thinking
Appraisal Watson-Glaser (49), Ennis-Weir Critical Thinking Essay Test (50), California Critical
Thinking Skills Test (51), Halpern Critical Thinking Assessment (16), Critical Thinking Collegiate
Learning Assessment (52), and Cornell Critical Thinking Test (53). In Malaysia, the critical thinking
instruments developed assessed on both dispositions and critical thinking proficiency of
undergraduates such as Malaysia Critical Thinking Instrument (19) and “Instrumen Kemahiran
Pemikiran Kritikal” (54). The established instruments have limited focus on the construct of critical
thinking transfer. Thus, this study focused on the construct of Critical Thinking Transfer Practice
(CTTP).
In focusing on the CTTP, the researchers found a prior construct namely the process of critical
thinking transfer practice of undergraduates based on several underlying theories (11, 12, 14, 55–57).
The researchers also came out with the six prior sub-constructs that represented the construct based on
the literature (8, 58–65). The sub-constructs were: (A) Different conceptualizations on critical
thinking transfer concepts, (B) Situations that allow critical thinking transfer, (C) Understanding and
examining deep structure of the problem, (D) Rapid recognition of problem, (E) Deliberate practice,
and (F) Learning strategies that promote critical thinking transfer. However, the construct and subconstructs were primarily relevant for general learning context and the relationship between construct
and sub-construct has never been established. Thus, the researchers conceptualized the construct and
sub-constructs relevant to medical undergraduates learning context based on the combination of
theories, past studies and a qualitative study. Based on researchers’ conceptualization, the study has
given added value to the current knowledge regarding the relationship between the CTTP construct
and sub-constructs. The prior construct was revised to make it more relevant to medical
undergraduates’ learning process. The final construct was the medical undergraduates’ Critical
Thinking Transfer Practice (CTTP). Also, the six sub-constructs amended to (A) Conceptualizing of
critical thinking transfer, (B) Determining situations or cues that allow critical thinking transfer, (C)
Understanding and examining the deep structure of problem, (D) Recognizing a problem rapidly, (E)
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Practicing critical thinking deliberately, and (F) Developing strategies that promote critical thinking
transfer.
Based on the CTTP construct and sub-constructs, the study has contributed to advancing the current
knowledge in critical thinking and instrument development area. Established instruments in the
literature have limited focus on the Critical Thinking Transfer Practice (CTTP) construct. Thus, the
study has developed an instrument that enables the assessment of CTTP construct based on the
establishment of CTTP construct among learners. This instrument is significant for teachers and
learners because it can be used to assess CTTP level among medical undergraduates. The assessment
may help learners to improve their critical thinking transfer practice. Also, teachers may improvise
their teaching and learning strategies in the area of critical thinking via results from this instrument.
Previous studies did not test the representativeness of the sub-constructs towards the construct. The
testing is important to confirm content validity of the construct to be measured. Therefore, this study
has contributed to the literature by testing the representativeness of the CTTP sub-constructs towards
the construct through content validation process. Content validity of the CTTP instrument was
developed based on three steps: literature review, qualitative findings, and evaluation of the expert
panel as suggested by previous researchers (25, 28–29, 32, 38,66–69).
This study presented several advantages of using content validity steps. In the expert panel evaluation,
the content validity was helpful to assess the items in the instrument. The decision on whether to
eliminate, modify, or conserve the items was made using quantitative, qualitative and mixed
approaches as suggested by previous researchers (25, 70–71). The first strength is that this paper
discussed the determination of the CTTP instrument’s content validity. The validity is determined
through expert panel evaluation using a quantitative approach. It is based on the experts’ evaluation of
an item - the experts’ consistency estimates or their consensus on the rating scale for item relevance
(32–33, 36). This study utilized the consensus approach instead of consistency approach because the
latter has many disadvantages in item evaluation. Secondly, even the are numerous numbers of
metrics used for the item evaluation in the consensus approach, such as alpha consistency, kappa
statistics, Content Validation Ratio, and Delphi (28, 31–32, 34, 71), however, the study used Content
Validity Index (CVI) because it is easy to compute, interpret, and present in terms of item and
instrument level analysis. The third strength was that this study has added value to previous studies by
presenting the details of CVI calculations based on number of experts and converting CVI value to a
Modified Kappa Coefficient (K*) value. Previous studies (25–26, 31) did not show in detail on CVI
calculation process. Fourth, this study has added value to the previous studies in which it applied three
evaluation criteria (relevancy, clarity, and representativeness) in evaluating the items. The criteria
may give more data in evaluating the instrument validity as compared to other studies (25–26) which
included only two evaluation criteria. Fifth, this study has evaluated both Item-Level Content Validity
and Scale-Level Content Validity as compared to other studies. Other studies adapted either item
level, or instrument level evaluations (25–28, 30, 36, 72).
A possible drawback of this study is that the CVI index does not consider the possibility of inflated
values because of chance agreement (26, 36). Chance agreement refers to a concern in evaluating
inter-rater agreement indices, especially when the choices are dichotomous, as is the case when 4point ratings are collapsed into the two categories of relevant and not relevant (28). Hence the
modified Kappa coefficient (K*) provides additional CVI information as it does not adjust for chance
agreement (36). The K* value helps in quantifying the level of agreement between experts (36).
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CONCLUSION
In conclusion, CVI was used to determine the appropriate items to be included in the instrument. Then
the K* value was used to filter the items based on a defined level of performance. Items categorized
as outstanding (I-CVI scored 1.00) were considered to be included in the instrument. The findings
showed that the six sub-constructs could potentially be used to measure Critical Thinking Transfer
Practice (CTTP) among medical undergraduates in Malaysia. In summary, the CTTP instrument with
six sub-constructs and 133 items is ready to be performed to medical undergraduates. The study will
benefit medical educators in understanding the CTTP sub-constructs in which these sub-constructs
will help them create better critical thinking pedagogies. Also, the study provided specific content
validation process and procedures that can be referred to and applied by other researchers. An added
value offered by the study is that it emphasized the method of CVI calculation based on expert panel
evaluation.
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