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Abstract

This study aims to translate and adapt the Cornell Critical Thinking Test- Level Z (CCTT-2)
into Urdu language in Pakistani population. Phase-I of the study dealt with Urdu translation,
back translation, and cross-language validation. Recommended protocols were followed for
forward and backward translations. Results of cross-language validation based on a sample of
college students (n=42, Mage=18.69 years) showed that scores on both Urdu and English
language versions were positively correlated (r =.31, p<.05). Moreover, 45.2% of students
reported the Urdu language version easier than the English version. Certain lingual changes
were made to make the test more culturally compatible without disturbing its core structure.
For the Phase-Il, a sample of 367 students of undergraduate and graduate programs (Mage=
21.56 years) was obtained from colleges, universities, and a teaching hospital. The results
showed that the test had a high difficulty (p=.38). Twelve items had non-significant point-
biserial correlation coefficients and dropping them improved overall Cronbach alpha reliability
of the test (from a=.47 to a=.59). Five-factor theoretical model and four-factor model
(induction items removed) were examined through CFA. The test showed poor model fit and
did not appear to have any meaningful factor structure. This finding was not unique as several
other validation studies across various cultures also do not show theoretically predicted factor
structure. The findings are discussed by examining the available literature on the cross-cultural
validity studies done in several other countries.
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Introduction

The impact of critical thinking is well
established in many areas of life especially
in academic spheres (D’ Alessio et al., 2019;
Haseli & Rezaii, 2013; Ren et al., 2020;
Shahzadi et al., 2020; Shirazi & Heidari,

2019; Taghva et al., 2014). Various
opinions  exist about its  nature,
measurement, and range of application
(Ennis, 1962, 1989, 2011a; Facione, 1990,
2011; McPeck, 1981; Sanders &
Moulenbelt, 2011). For Facione (1990),
critical thinking is “purposeful, self-
regulatory judgment which results in
interpretation, analysis, evaluation, and
inference, as well as explanation of the
evidential, conceptual, methodological,
criteriological, or contextual considerations
upon which that judgment is based.” There
are some academics who dislike the idea
that critical thinking comprises a set of
general skills that can be taught (Anderson,
2015; McPeck, 1981), while there are
others who strongly believe that training of
critical thinking in academia and other
areas of life is vital (Ennis, 1962, 1989,
2002, 2011a; Facione, 2011; Halpern,
2013).
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Unfortunately, in various educational
policies of Pakistan, the emphasis on
fostering critical thinking has remained a
rhetoric without any successful policy
implementations. Practically, the Pakistani
educational system still favors rote-learning
where the art of questioning and systematic
doubt is not encouraged (Akhtar, 2019).
This also reflects in nation’s higher
education system where, in last 10 years,
despite a dramatic increase in quantity of
research publications, the quality of most of
the research work with respect to originality
of ideas and rigor of methods is still
deficient (Nauman, 2017).

Research in critical thinking has resulted in
development of many measurement
instruments some of which are widely used
to this day (Ennis & Millman, 1971,
Facione et al.,, 1990; Halpern, 2010;
Watson & Glaser, 2007).

The Cornell Critical Thinking Test (CCTT)
by Ennis et al. (2005) is particularly
relevant in the context of this study. This
test is founded on the Cornell-lllinois
model (Ennis, 1962, 2002, 2011b, 2015b;
Ennis &  Millman, 1971) that
conceptualizes  critical  thinking  as
“reasonable and reflective thinking focused
on deciding what to believe or do” (Ennis,
2015a, p. 32). The CCTT-levels X and Z
were first developed in 1971 (Ennis &
Millman, 1971). A revision came in 1985
(Ennis et al., 1985), and currently its 5"
edition is being published (Ennis, et al.,
2005). Level X is intended for students
from 4™ grade to grade 14, whereas level Z
is more suitable for advanced high school
students, undergraduate, and graduate
students. The CCTT-Z is a 52-item
‘general-content’ critical thinking test that
claims to measure five dimensions
including: i) deduction, ii) induction, iii)
meaning and fallacies, iv) observation and
credibility of sources, and v) definition and
assumption identification. The test manual
reports number of evidence for its construct
and criterion validity. The test has
correlations that range from r = .25 to .79
with seven other critical thinking tests and
correlations from r = .24 to .71 with
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aptitude, intelligence and admission tests
(Ennis et al., 2005, p. 33). Several studies
have tried to establish theoretically
compatible factor structure of CCTT-Z but
the five dimensions discussed by the
authors of the test do not find an empirical
support (Follman et al., 1970; Frisby, 1992;
Leach et al., 2020; Michael et al., 1980;
Verburgh, et al., 2013). So far, the Cornell
test has been translated into various
languages including Dutch (Verburgh et al.,
2013), Japanese (Hirayama et al., 2010),
and Turkish (Sahin et al., 2015). This study
aims to translate the test in Pakistani
population as no indigenously developed
test is yet traceable.

In  Pakistani institutes, mostly the
admissions in MPhil and Ph.D. level
programs are secured through appearing in
admission tests conducted by universities
or by a government approved private body
called National Testing Service (NTS). The
tests at the level of the NTS assess students’
logical reasoning, and mathematical and
analytical abilities. No independent
instruments of critical thinking exist for
public and for research purposes. Urdu,
which is a national language of Pakistan,
and currently, no Urdu language version of
CCTT exists. There is scarcity of research
in Pakistan specifically targeting critical
thinking abilities. Mostly, the studies in
critical thinking are restricted to foreign
language learning and teaching (Rashid &
Qaisar, 2017). Lack of availability of
indigenous instrument provides a great
hinderance for rigorous research in this
field. The present study tries to fill this gap
by translating a critical thinking instrument
to make the construct more accessible to the
local population for further research. In
order to reach that, following objectives
were set for this study.

1. To translate and adapt Cornell
Critical Thinking Test (CCTT)-
Level Z into Urdu language.

2. To examine the item difficulty and
item discrimination indices of the
Cornell Critical Thinking Test
(CCTT)-Level Z (Urdu version).
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3. To examine the factor structure of
the Cornell Critical Thinking Test
(CCTT)-Level Z (Urdu version).

4. To examine the reliability of the
Cornell Critical Thinking Test
(CCTT)-Level Z (Urdu version).

Method

The study comprised two phases. The first
phase included translation of the test, pre-
tryout, and a cross-language validation
study. The second phase included
determining of the psychometric properties
of the translated version. For the purpose of
translation of the test into Urdu language,
recommended translation guidelines were
adopted (Brislin, 1970, 1986). The first
phase is detailed below.

Phase |

Translation and Adaptation

The purpose of the first phase was to
achieve an equivalent Urdu language
translation of the original English language
version of the test. Another purpose was to
modify anything culturally dissimilar—that
could potentially affect performance on the
test—in such a way as to make the Urdu
version more culturally compatible,
without disturbing the core structure of the
test. The translation and adaptation of
CCTT-Z was accomplished through the
following steps.

Forward Translations

Three separate Urdu language translations
of the test were done by three different
bilingual experts. The experts included a
lecturer from a university in the field of
Psychology, an assistant professor of
Psychology from a government college
specializing in Educational Psychology,
and an Urdu language lecturer from a
government college with an experience of
translating various literary works.

Review and Selection of an Appropriate
Translation

Another panel comprising a university
lecturer in psychology, and two PhD
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assistant  professors of  psychology
reviewed all three translations that resulted
in a merger of single translation.

Back Translation

An assistant professor in English language
and literature from a government college
back translated the final Urdu translated
version into English. The two versions were
then assessed by a PhD assistant professor
of Psychology to determine their
equivalence. Few  changes  were
incorporated in the Urdu language version
keeping in view the English translation.
Pre-tryout

A pre-tryout study was carried out on a
small sample of college students (n = 15).
Overall, students reported the test rather
difficult that required quite a bit of effort.
The recommended test administration time
limit of 50 minutes was not sufficient to
complete the test. Participants, on average
took between 60 to 90 minutes to complete
the test. Some language difficulties were
observed regarding understanding of
difficult words and terms, and slight
changes were made in the test accordingly.
Selecting Final Translated Version of the
Test

Considering the emic and etic sensitivity
(Barnouw, 1982; Berry, 1969; Phillips &
Luna, 1996), and to make it more culturally
familiar, few changes were done in the test.
These changes mainly concerned with
replacing English names with indigenous
names without affecting the core structure
of the test. It was ensured that name
replacements should be culturally value-
neutral. Though common place Pakistani
Muslim names were used (Islam is the
majority religion in Pakistan) but all such
names were avoided that might indicate
religious, sectarian, or political
attachments. The major changes brought in
the Urdu version of the test are given in
Table 1.
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Major changes in the Urdu language adaptation of CCTT-Level Z

Serial Type of Change  English Language Urdu Language Version

No. Version
Section IA and 1B Section IA and IB

| Name of person Mr Pinder Parvaiz Sahab/ Loz,

) Name of person Mr Wilstings Wajahat Sahab/ >l erbs
Section 11 Section 11

Name of person Dobert Daniyal/Js
4 Name of person Algan Ahsan/uL>!
Name of city Galton city Fateh Abad/ 72

Section 111, IV, V Section 11, 1V, V

6 Name of person Dr E. E. Brown Dr- Bagir/ 31 /13

7 Name of person Dr M. R. Kolter Dr Kamran/ ol #6715

8 Name of duckling ~ Mallard Green headed duck/

iy e
9 Name of duckling ~ Pintail Pin tailed duck/ Zdssdd
10 Name of duckling ~ Canvasback White Back duck/
Ediatzi

Section VI Section VI

11 Name of person Bill Nacem/ ff

12 Name of person Joan Junaid/ ¢

13 Name of person Mary Sara/s -

14 Name of person Jim Nadeem/ 4

Proper nouns for ducklings (i.e., Canvasback has a white back like a canvas,

Canvasback, Mallard, and Pintail) were
mentioned in the English version of the test.
It was rather difficult to translate those
names into Urdu as equivalent names do
not exist for such duckling types in Urdu
language. As these names depict outward
features of the ducks (for example,
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and Pintail has a pointed tail), so the Urdu
names that matched those characteristic
features were used in the Urdu version. To
make things more comprehensible, colored
pictures of ducklings were also placed
under their names in the Urdu version
(Figure 1).
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Figure 1

Urdu Equivalent Names of Ducklings along with Colored Pictures

Cross-language Validation

A sample of students (n = 42) of BS
program majoring in Physics from a
government college was selected for the
tryout and cross-validation study. The
sample included 34 males and 8 females
with a mean age of 18.69 years. The CCTT-
Z (Urdu) was administered with standard
instructions and no strict time limits were
imposed. With a gap of one day, CCTT-Z
(English) was administered on the same
sample. The average test completion time
for the English version was 41.09 minutes,
while the average completion time for the
Urdu version was 56 minutes. As the

Table 2

English version was administered after the
Urdu version, familiarity with the test
content while solving the English version
cannot be ignored. The participants were
asked about the difficulty level of the
English version in comparison to Urdu
language version on a 3-point scale
including 1 = easier than Urdu, 2 = same as
Urdu, and 3 = difficult than Urdu. 17
participants (40.5%) reported English
version easier, 6 participants (14.3%)
reported it as equal, and 19 participants
(45.2%) reported the English language
version difficult than the Urdu version.

Descriptive Statistics for English and Urdu Versions of CCTT-Z (n = 42)

Mean SD Skewness Kurtosis
CCTT-Z (English)  20.9 3.0 .36 =11
CCTT-Z (Urdu) 19.7 3.4 -.03 -.26

Note = Test scores calculated by using rights-only method of scoring. Each correct response
was scored as 1 and each incorrect response was marked as 0.

JPAP, 3(3), 343-355
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Table 3
Phi-Correlation Coefficients (¢) between Each Item of CCTT-Z (English) and CCTT-Z (Urdu)
(n=42)
Item (p) Item (p) Item (Pp) Item (p) Item (Pp) Item (Pp)
No. No. No. No. No. No.
1 21 10 32* 19 .08 28 24 37 .36* 46 41*
2 35* 11 26 20 27 29 .02 38 A8* 47 .09
3 69* 12 28 21 23 30 -01 39 18 48 31*
4 05 13 -02 22 14 31 31* 40 .02 49 -.31*
5 19 14 01 23 -13 32 36* 41 -13 50 .26
6 25 15 -14 24 -07 33 29 42 .38* 51 .06
7 -02 16 05 25 13 34 49* 43 A3 52 .03
8 07 17 18 26 46* 35 -02 44 .23
9 16 18 -08 27 17 36 .07 45 A1
*p<.05

In Table 3, items 2, 3, 10, 26, 31, 32, 34, 37,
38, 42, 46, and 48 show significant positive
correlation (p<.05). 10 items show negative
correlations, while remaining all items
show positive though non-significant

Phase-11

Psychometric Properties of CCTT-Z
(Urdu)

Sample

The test was administered on 400 university
and college students through convenience
sampling method. The incomplete test
forms were dropped (i.e., forms of
participants who withdrew from study or
those forms that were left blank). The
suitable sample for data analysis consisted
of 367 participants (males 36.5 %, females
63.5%), with age ranges from 18 to 33 years
(Mage = 21.56 years). The students
belonged to BS, Masters, MPhil, and PhD
programs and were studying in disciplines
of Mass Communication, Mathematics,
Physiotherapy and Psychology.
Convenience sampling was used and data
were collected from seven universities, two
colleges, and a teaching hospital. The
institutes were located in Islamabad, and

the provinces of Punjab, Khyber
Pakhtunkhwa, and Baluchistan.
Procedure

The APA ethical guidelines were kept in
view throughout the whole planning of the
study as well during collection of data. The
study was approved by the Board of
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correlations. There is also a significant
positive correlation) Pearson r) between
total scores of both versions of the test (r =
.31, p<.05).

Advanced Studies and Research (BASR) of
the International Islamic  University,
Islamabad. Formal permissions were
obtained from selected universities and
colleges for data collection. Written
consent forms were distributed to research
participants prior to administration of the
test. Throughout different administration
sessions, standard instructions were used as
mentioned in the administration manual of
the test (Ennis et al., 2005). It was ensured
that identities of the participants would not
be revealed, information provided by them
would be confidential, and there were no
commercial or other hidden aspects of the
research. Purpose of the study was
delineated to the participants and their
queries were addressed. Participants were
also provided with researchers’ emails to
address any future queries regarding this
study. The tests were administered in
classrooms. The test manual recommends a
50-minute time limit for the completion.
Though strict time restrictions were
imposed, the participants were encouraged
about this recommendation. In fact, in most
of the cases, the average completion time
exceeded one hour. The institutional
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administrations and the participants were

thanked for their cooperation and effort.

Results

Table 4

Means and Standard Deviations of CCTT-Z (Urdu) Items (N =367)
Item M SD Item M SD Iitem M SD Iitem M SD
No. No. No. No.
1 37 48 14 28 45 27 40 49 40 33 47
2 65 .48 15 52 .50 28 34 47 41 42 49
3 14 34 16 33 47 29 41 49 42 47 .50
4 51 50 17 59 49 30 28 45 43 31 46
5 43 49 18 23 42 31 33 47 44 36 .48
6 25 43 19 32 46 32 33 47 45 36 .48
7 34 47 20 29 46 33 53 50 46 45 .50
8 59 49 21 A7 .37 34 40 49 47 A7 .50
9 28 45 22 26 44 35 31 46 48 39 49
10 62 49 23 36 .48 36 51 50 49 42 49
11 36 48 24 40 49 37 36 .48 50 44 50
12 32 47 25 39 49 38 43 50 51 29 45
13 32 47 26 49 50 39 28 45 52 29 45

Table 4 shows that most of the mean scores range between .3 to .5 indicating high difficulty of

the test.

Table 5

Point-Biserial Correlation (rnis) and Item-Difficulty Information (p) for the Items of CCTT-Z

(Urdu) (N = 367)

Item  Iis p Item  rois p Item  rois p Item  rois p
No. No. No. No.

1 28*%* 37 14 21%* 28 27 A8** 42 40 .09 .33
2 A18** .64 15 21** 52 28 27** 36 41 -.01 42
3 A3* 14 16 A7** 33 29 32** 41 42 23*%* 46
4 29** b1 17 A9** 19 30 23** 29 43 31 31
5 27% 43 18 .09 22 31 .03 34 44 A5** .35
6 23 .25 19 26%* 27 32 A8** 32 45 23** .35
7 19** 34 20 10 30 33 35** B3 46 32** 45
8 23** K9 21 .07 16 34 25%*% 42 47 28*%* 46
9 14> 28 22 22 24 35 .08 32 48 19** 38
10 A7** .62 23 A7** 35 36 A3* 51 49 28** 45
11 20%* .36 24 .08 41 37 .06 34 50 20%* 43
12 19*%* 32 25 23** 38 38 A8** 41 51 28*%* 41
13 28** 32 26 .03 48 39 -.01 29 52 A1* .29

** p<.01; * p<.05

In Table 5, the pattern of correlation
coefficients shows a heterogenous nature of
the construct. The mean item difficulty for
the test is p=.38. Taking into account the
conventional standards (Kaplan &
Saccuzzo, 2005, pp. 168-169; Riaz, 2017,
p. 273), critical thinking in the present
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study appears to be a rather difficult
construct. The Cronbach alpha reliability
for full 52 items is a=.47 that improves to
0=.59 if Induction subtest items are
removed.
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Comparison between Model Fit for Four-Factor and Five-Factor Structures of CCTT-Z (Urdu)

(N = 367)

Model Items 2 df

SRMR TLI CFI RMSEA LCI UCI

Five 52
Factor

Model
(default)

Four 35
Factor

Model

(M1)

1893.79* 1264 .10

719.39* 458 .10

49 52 .037

52 .56 .039

.033 .040

.034 .045

*p<.05

Note: M1 = Four factor model is without induction subtest

Table 6 shows model fit comparison with
Diagonal Weighted Least Square (DWLS)
estimation method using R version 3.6.1 (R
Core Team, 2019) to see factor loadings.
The default model comprised five factors
on which the test was actually based. The
Chi-square statistic for both models is

Discussion

The aim of the present work was to translate
Cornell Critical Thinking Test-Level Z into
Urdu language, adapt it according to
Pakistani  culture and establish its
psychometric properties. The literature
search did not reveal any major indigenous
measure of critical thinking abilities, so it
was important to translate an already
existing standardized measure in Urdu
language for acceleration of critical
thinking research in indigenous context.
Cross-language validation study showed
that participants got almost identical mean
scores on both English and Urdu language
versions of the test. Although most of the
items showed non-significant item to item
correlations, both versions showed a
significant positive correlation between
total scores. The participants have
performed poorly on both tests in a cross-
validation study and in a main study.
Comparing with norms derived from
various studies delineated in the test
manual, the participants of the current study
exhibited very low mean scores. The test
manual reports mean difficulty indices
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significant, while the other recommended
model fit indices including SRMR, CFl,
and TLI for both models show
inappropriate fit. Only RMSEA values for
both models are within acceptable range
(i.e.,<.04).

ranging from 0.55 to 0.61 (a sample of
undergraduate university students) (pp 15-
19). The item analysis in the present study
showed a rather high mean item difficulty
and a lower mean discrimination index
(point-biserial correlation) compared to the
reported index in the manual. Taking many
things into account— i.e. general
educational environment of educational
institutes in Pakistan, lack of exposure to
critical thinking as part of curriculum,
unfamiliarity of the students with such kind
of testing, and the difficulty of the construct
itself— the higher item difficulty and lower
discrimination values are not surprising. In
fact, it provides a glimpse into the state of
critical thinking in our society.

To determine factor structure of the test,
Confirmatory Factor Analysis (CFA) was
performed using lavaan package (Yves,
2012) with R version 3.6.1 (R Core Team,
2019). Due to dichotomous nature of test
items, a more suitable Diagonally Weighted
Least Squares (DWLS) method of
estimation was used to see model fit and
calculate coefficients (Rhemtulla et al.,
2012). Several recommended model fit
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indices were used to observe model fit
(Byrne, 2016). A theoretically predicted 5-
factor model did not fit well with all indices
except RMSEA. A 4-factor model was run
after removing items from induction subtest
as these items were showing negative
loadings on its factor. Though, the 4-factor
solution also does not seem appropriate.
Factorial validity is a great concern for
Cornell tests and no appropriate factor
structures for these tests have yet been
obtained. Perhaps, due to complex nature of
construct with overlapping of subtests,
there is limited empirical evidence
available on its dimensionality (Leach et
al., 2020). There are some published studies
that have tried to determine factorial sense
of CCTT across different cultures. But most
of these studies have achieved discrepant
findings to reach at a simple theoretical
structure (Brown, 2006; Follman et al.,
1970; Frisby, 1992; Gross, 1996; Leach et
al., 2020; Michael et al., 1980; Verburgh et
al., 2013). In one of the earliest studies,
Michael et al. (1980) used principal
component analysis on level X of the test
and discovered only Deduction subtest to
be theoretically compatible. Verburgh et al.
(2013), in a Dutch version of CCTT- level
Z, found a unidimensional structure with
five subscales correlating sufficiently to
form a single dimension by using multiple
item response theory (MIRT). Leach et al.
(2020) applied EFA as well as CFA to
establish structural dimension of CCTT-
level X that also resulted in reduction of
items and fewer interpretable factors.

The authors of the test are also cognizant of
this structural complexity and have
discussed this interdependence and overlap
among multiple dimensions of critical
thinking in these words.

“...Putting all this together, one can see the
pervasiveness of basic deduction, the
perhaps even greater pervasiveness of
ability to deal with meaning, and the
consequent  theoretical difficulty of
securing totally independent part scores and
strong independent factors in a factor
analysis. Critical thinking is not a
unidimensional concept either, making it

JPAP, 3(3), 343-355
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difficult to obtain high internal consistency
reliability estimates” (Ennis et al., 2005, p.
3).

The available empirical evidence and test
developers’ own opinion lead to a
conclusion that a suggested factor structure
cannot be taken as evidence for test
validity. Somehow, if that structure is
obtained in some very sophisticated
settings, this would not be a universal one
and might show many cross-cultural
inconsistencies as evidenced in various
studies already discussed.

The test’s inability to have meaningful
factorial dimensions cannot mean that the
test is completely invalid. Ennis et al.
(2005) have presented various other
evidence of test’s criterion and content
validity (pp. 20-21). CCTT tests are based
on Cornell/lllinois model, a critical
thinking framework that is developed after
years of work in that particular domain
(Ennis, 2011b, 2015b). The test developers
have informed that, while developing this
instrument, the CCTT items have been
thoroughly discussed among members of
the Illinois Critical Thinking Project and a
universal agreement among the experts, on
the correctness of the keyed answers was
achieved. The test is claimed to have strong
content validity as ample expert agreement
exists about relevance of its items with
Cornell/lllinois framework.

The test scores are somewhat more
interpretable considering the point-biserial
correlation coefficients. Twelve items
showed non-significant correlation
coefficients. The Cronbach alpha reliability
coefficient, for the full-length test,
improved from o=47 to a=.59 after
removing these items from the test. The test
manual also mentions various studies on
CCTZ with its reliability coefficients
ranging between .49 to .87 (Ennis et al.,
2005, p. 17). This alpha value for the
current translated version seems reasonable
enough for the test that seems neither
unidimensional nor has an unambiguous
multidimensional structure. As the test is
measuring multiple aspects within it, so
very high overall internal consistency value
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for CCTT-Z is neither possible nor
desirable.

Conclusion

The English and Urdu versions show
positive correlation indicating similarity of
construct. The difficulty level of the test is
very high, and the test has poor factor
structure. Several other studies have failed
to identify a meaningful factor structure and
the test mostly relies on content related and
convergent validity evidence. It seems that
the Urdu version of the test is useful once
Induction subtest items are removed which
leads to improved reliability scores. As
both Urdu and English language versions
seem compatible, and as English version
provides ample evidence of test’s construct
validity, future studies need to use Urdu
version along with other relevant measures
of critical thinking, achievement, and
intelligence to further expand on the
convergent validity of the Urdu version.
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