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ORIGINAL ARTICLE

The Relationship between Critical Thinking and Cognitive
Learning Styles with General English Proficiency and
Success in Examinations

Background: Critical thinking and learning styles are important in
students’ learning processes. The study examined the relationship
between critical thinking and cognitive learning styles with general
English proficiency and success in examinations.

Method: In this descriptive cross-sectional study, 138 students at
Gonabad University of Medical Sciences in 2019-2020 were selected
through convenience sampling. To collect data, a critical thinking
scale, a learning cognitive style questionnaire, a general English
proficiency test, and a general English final exam were used. The
obtained data were analyzed using descriptive and inferential
statistics through SPSS V.22.

Results: Descriptive statistics showed that among critical thinking
components, 35.4% of participants had deductive and inductive
reasoning components. Out of cognitive learning styles, most had
divergent styles, claiming 47.1% of the cases. ANOVA results showed
a significant relationship between critical thinking and general
English proficiency as well as success in the English final exam
(p=0.045 and p=0.037, respectively). However, ANOVA results
revealed no significant relationship between cognitive learning styles
and general English proficiency as well as success in the English final
exam among students (p=0.41 and p=0.00, respectively).
Conclusion: It is concluded that the higher the critical thinking skills
in deductive and inductive components among students are, the
greater their proficiency in the English language and their success in
English final exams will be. Regarding cognitive learning styles, the
students would integrate concrete experimental methods and
reflective observational methods and have the greatest ability to
observe concrete situations.

Keywords: Cognitive Learning Style, Critical Thinking, Final
Examination, General English Proficiency
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Critical Thinking and Cognitive Learning Styles

INTRODUCTION

Iran’s educational system has long been founded upon the
passive transfer of knowledge to learners. However, the
authorities have begun to renovate and improve the previous
educational system and convert it into a new flexible
educational one. Despite such transformations in the
educational system, the issue of critical thinking seems to be
alien for students and professors, especially regarding
learning English (1). It may emanate from the unwillingness
of many English lecturers to change the traditional
approaches and use novel methods of teaching based on
critical thinking (1). Critical thinking is conceived as the
person’s ability to scrutinize a problem, issue, or situation to
integrate all available information about the issue at hand
and achieve a solution or hypothesis to justify the person’s
orientation (2). Critical thinking is considered a positive
activity and an essential process for the development of any
society and organization. Not only is critical thinking merely
linked to learning in higher education, but it also
encompasses all life activities including interpersonal
relationships and work (3). The dimensions of critical
thinking include cognitive skills and emotional tendencies.
Researchers have stated that enjoying cognitive critical
thinking abilities is essential for a person with critical
thinking. Also, the concept of critical thinking is employed
with a set of personal attitudes or tendencies that can be used
to describe the tendencies of those with critical thinking (4).
However, another area of high importance which is
investigated as the other variable of the current study is the
cognitive learning style.

Learning styles are categorized into three groups as follows:
a) emotional styles are the styles referring to the emotional
and personality traits, the traits include the learner’s
perseverance, independent study, or cooperation with
others, as well as accepting or refusing external
reinforcements, b) physiological styles in which the
biological aspects of the learner are of interest, and c)
cognitive styles which specify how the learner understands
the points, memorizes them, and thinks. All in all, the
cognitive learning styles refer to the person’s method of
emphasizing some learning abilities concerning some other
abilities (5).

Kolb's learning style is generally considered as one of the
different manifestations of learning styles. Kolb noted that
the person’s perception of the outcome of their learning
styles will have advantages in acquiring other learning
methods. According to Kolb, learning is a process consisting
of four stages: concrete experience, reflective observation,
abstract conceptualization, and active experimentation (6).
The main key in this style is involving and sustaining the
participation of students in the learning process. The more
materials they include in perceiving preferences and learning
and cognitive styles, the more they can affect their
performance positively or negatively (7), whose usage
depends on a learner’s general ability in using the language
properly which is termed as general language proficiency in
this study.

General English proficiency refers to the person’s general
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ability in reading comprehension, listening, speaking, and
writing as well as vocabulary, grammar, and pronunciation
(8). The English final exam employed in the study refers to a
test measuring the linguistic knowledge and ability of the
person in reading comprehension, vocabulary, and grammar
).

To investigate the role of critical thinking, learning strategies,
and success in examinations at the academic levels, some
studies have been carried out by the educationists. Vahedi et
al. (2017) conducted a study to determine the extent of
effectiveness of training critical thinking skills on reading
comprehension and the type of learning strategies used by
students (1). They reported that following the intervention,
the participants would use more metacognitive, social, and
compensatory strategies during text reading compared with
pre-training. However, Ghasemi and Bilyad (2017) observed
that learning styles did not have a significant effect on the
critical thinking ability of students and their progress in
learning vocabulary (10).

Kuhpayehzadeh et al. (2016) also investigated the effect of
team-based learning on the critical thinking of nursing
students and found that the team-based training method had
a significantly enhancing effect on the critical thinking of
students compared to the traditional/lecturing method (11).
Valavi et al. (2016), conducting a study to determine the
critical thinking among postgraduate students, found that
the mean pretest and posttest values of critical thinking and
higher-order reading of the group that had passed the higher-
level reading course improved significantly compared to the
group passing only the English course, too (12). Moreover,
Noohi et al. (2014), performing a study on the relationship
between critical thinking and learning styles among
postgraduate students of nursing and utilizing the California
critical thinking scale and Kolb learning styles questionnaire,
observed that there was a significant relationship between
learning styles and critical thinking (13).

Further, Nasrabadi and Mousavi (2012) performed a study to
determine the role of critical thinking attitude and learning
cognitive styles in predicting the academic progress of
students. They found that the role of critical thinking attitude
and cognitive learning styles is undeniable in the extent of
academic progress (5). In addition, Homauni and Abdollahi
(2003) conducted a study to determine the relationship
between learning styles and cognitive styles and their role in
the academic success of students. The findings indicated that
learning styles, abstract conceptualization learning styles,
and academic success in mathematics and English had a
positive and significant relationship (7).

Overall, learning styles as well as critical thinking skills have
a special importance in the teaching-learning process of
students, which have also gained much attention by
researchers in recent years. Accordingly, this research
examines the relationship between critical thinking and
cognitive learning styles with general English proficiency and
success in the English final exam among students at Gonabad
University of Medical Sciences. To this end, the following
questions were posed:

1. What is the status of critical thinking and cognitive
learning styles of students?
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2. Is there any relationship between general English proficiency
and success in the English final exam among students?

3. Is there any relationship between critical thinking as well
as cognitive learning styles and general English proficiency in
students?

4. Is there any relationship between critical as well as
cognitive learning styles and success in the final English exam
among students?

METHODS

The sample consisted of 138 students from among the
students entering Gonabad University of Medical Sciences in
2019-2020 who had chosen the general English course
(which is a three-credit course). The students were selected
based on convenience sampling. The inclusion criteria were:
having chosen general English course, being freshmen in
2019-2020, and willing to participate in the study. The
exclusion criteria were as follows: not having completed
either of the three instruments, discontinuing the course,
and not participating in the English final examination at the
end of the term.

To collect data, the following instruments were used:

1. Cognitive Learning Styles Questionnaire

The Kolb questionnaire includes 12 items, for each of which
1 response has been proposed. In this questionnaire, each
option represents one of the four learning styles: concrete
experience, reflective observation, abstract
conceptualization, and active experimentation. The research
participants rank their proposed options based on the
preference of their learning style from a score of 4 to 1. If the
proposed options match the participant’s learning style
completely, to some extent, slightly, and barely, scores 4 to 1
are assigned, respectively. The sum of the scores of these
options consists of four scores, representing the four
learning styles. The proposed time for filling out this
questionnaire is 10 minutes.

The validity of this questionnaire has been examined by
Royin and Asimian in 2015, Rahmani Shams in 2018, and
Hosseini Lorgani and Saif in 2019 (14-16). Kolb (1985)
performed a research on 1446 women and men with at least
two years of academic studies, with the questionnaire’s
reliability coefficient obtained as follows (8): concrete
experience (CE) 82%, reflective observation (RO) 73%,
abstract conceptualization (AC) 83%, active experimentation
(AE) 87%, AC-CE 88%, AE-RO 81%.

2. Critical Thinking Questionnaire

This questionnaire, which is a modified version of the Form
B California critical thinking questionnaire, includes 20
yes/no items and was adapted from Shahidi, 1999 (17).
Validity and reliability coefficients of 0.88 and 0.90 have been
reported for it, respectively. The questionnaire encompasses
five components (analysis, evaluation, inference, deductive
reasoning, and inductive reasoning). The students are
required to answer the items within 10 minutes. Khalili and
Hosseinzadeh, 2003, found a reliability coefficient of 0.62
with KR-20, and reliability coefficients of 0.62-0.67 for its
components (18).

3. General English Proficiency Test

English proficiency test was the Nelson proficiency test
(300D), evaluating the general ability of the participants in
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English reading comprehension, vocabulary, grammar, and
pronunciation. This test consists of 50 multiple-choice items,
starting with a cloze passage with eight items in multiple-
choice format. Items 9 to 45 deal with testing the knowledge
and usage of grammar, vocabulary, and conversation, with
the items 46 to 50 being related to pronunciation. Each item
has 1 point and the student’s score is calculated from a total
of 50. The validity and reliability indices of this test have been
calculated by Amiri et al. (2018) as 0.90 and 0.92,
respectively. The duration of the test is 45 minutes, and there
are no penalties for the incorrect answers (19).

4. The English Final Exam

The success in the English final exam test is based on the
score of a 40-item teacher-made test including sections of
translation of words into Persian, synonyms in matching
format, proper use of vocabulary in blanks, grammar,
sentence translation from English to Persian, and finally a
reading comprehension passage including true/false,
multiple choice, and open-ended questions. It has been
designed for the general English course based on the book,
entitled “Mind and Body”, written by Shomoossi et al. (2019)
and assigned to the students taking the general English
course (20). The allotted time to answer the exam is 55
minutes.

Data collection method

To collect data, the above-mentioned questionnaires were
confirmed by the respective professors. The students at
Gonabad University of Medical Sciences were selected
through convenience sampling. Upon briefing the students
about the significance of the research, the researchers
administered the questionnaires. Next, the data were put
into SPSS V.22, whereby they were analyzed through
descriptive and inferential statistics. At the descriptive level,
statistical indices of frequency, mean, as well as standard
deviation were calculated. For inferential statistical analysis,
correlation through the Spearman-Brown prophecy formula,
a one-way analysis of variance (one-way ANOVA) test, and the
Fisher’s least significant difference (LSD) were used. The p-
value was considered statistically significant at 0.05 level.

RESULTS

The findings regarding major and gender are as follows: 41
students (29.7%) were in midwifery, 20 (14.5%) in laboratory
sciences, 19 (13.8%) in environmental health, 17 (12.3%) in
nutrition sciences, 16 (11.6%) in radiology technology, 14
(10.1%) in anesthesia, and 11 (8.0%) in medicine. Also, 35
(25.4%) students were male, and 103 (76.6%) students were
female.

Considering descriptive statistics and with regard to the first
research question regarding the critical thinking status in
students, the components of the critical thinking
questionnaire enjoyed the following frequencies and
percentages: evaluation (n=7, 5.3%), analysis (n=8, 5.7%),
inference (n=31, 22.4%), deductive reasoning (n=46,
33.3%), and inductive reasoning (n=46, 33.3%0).

Again, considering the very first question, the results related
to the responses to the Kolb learning cognitive styles
questionnaire were as follows: most participants showed the
majority of learning styles as divergent learning, claiming
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47.1% (n=065) of learning styles, followed by accommodator
style with 27.5% (n=38). Also, 5.8% (n=8) had a convergent
style, 27.5% (n=38) accommodator, 47.1% (n=065)
divergent, 6.5% (n=9) assimilator, and 13.0% (n=18)
balanced learning style. Thus, the cognitive learning style of
most students (47.1%) has been divergent learning.

Table 1 reports the mean and SD of the final English exam
and general English proficiency scores of the participants.
The mean scores of the final exam and the general English
proficiency tests were 15.51 and 33.69, respectively (Table
1).

Regarding question No. 2, statistical analysis via the
Spearman-brown prophecy formula indicated that there is a
significant and direct relationship between the general
English proficiency of participants and their success in the
final English exam (p=0.000, r=0.31). This means that as
the general English proficiency test score of the participants
increased, so did their English final success exam score.
About the third question, one-way ANOVA results indicated
that there was a significant relationship between critical
thinking and general English proficiency (p=0.045,
p=0.05). The highest English final exam score belonged to
the students with deductive and inductive reasoning
components of critical thinking. The lowest final exam score
was found for students with the evaluation component of
critical thinking. Thus, it should be stated that there is a

significant relationship between the critical thinking of
students and their general English proficiency (Table 2).
Also, Fisher’s least significant difference (LSD) indicated that
the difference was related to the mean difference between
the abstract with active components of critical thinking
(p=0.008). Concerning the third question of whether there
is any relationship between cognitive learning style and
general English proficiency, the results of one-way ANOVA
revealed that there was no significant relationship between
cognitive learning styles and general English proficiency
(p=0.41), (Table 3).

About the fourth question, one-way ANOVA test results
showed that there was a significant relationship between
critical thinking and success in the final exam of participants
(p=0.037). The highest final exam score was found for the
students with deductive and inductive reasoning
components of the critical thinking. The lowest score was
observed among students with the evaluation component of
the critical thinking (Table 4). The follow-up analysis through
Fisher’s least significant difference (LSD) showed that the
difference was related to the mean difference between the
components of inductive reasoning with inference
(p=0.015) and deductive (p=0.013) reasoning.

In response to the fourth question, however, one-way
ANOVA showed that there was no significant relationship
between cognitive learning styles and the final English exam

Table 1. Mean and SD of final exam score and general English proficiency of the participants

Variable N
Final Exam 138
General English Proficiency 138

MeanzSD Min Max
15.51+3.13 75 20
33.69+6.69 8 40

Table 2. Relationship between critical thinking components and general English proficiency of the participants

Critical Thinking Components N
Analysis 8
Evaluation 7
Inference 31

Deductive Reasoning 46
Inductive Reasoning 46

Mean+SD One-way ANOVA
20.42+4.55

2057+4.57 el
22.54+6.63 df=4
24.94+6.63 P=0.045
21.19+6.96

Table 3. Relationship between cognitive learning styles and general English proficiency of the participants

Learning styles N MeantSD One-way ANOVA
Divergent 65 22.60+7.24
F=0.99
Convergent 8 19.50+6.56
Assimilator 20.44+4.66 df=4
Accommodator 38 23.42+6.46 P=0.41
Balanced 18 24.00+5.81
FMEJ 14;4 mumes.ac.ir/j-fmej December 20, 2024
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Table 4. Relationship between critical thinking components and success in the final exam of participants

Critical Thinking Components N
Analysis 8
Evaluation 7
Inference 31

Deductive Reasoning 46
Inductive Reasoning 46

Mean+SD One-way ANOVA
15.72+3.41

15.83+3 61 F=2.91
16.19+2.88 df=4
16.04+3.12 P=0.037
14.41+3.12

Table 5. Relationship between cognitive learning styles and success in the final exam of participants

Learning styles N
Divergent 65
Convergent 8
Assimilator 9
Accommodator 38
Balanced 18

Mean+SD One-way ANOVA
15.50£3.10

16.06+3.16 =
13.83+3.45 df=4
16.40+3.01 P=0.06
14.26+3.64

of students (p=0.06) (Table 5).
DISCUSSION

While the English language is known as the standard
scientific and international language, the educational system,
in Iran, has to some extent been inefficient, preventing
learning and advancement in this regard. Over the past
recent years, with greater changes and modifications, we are
somehow observing the improvement of the educational
system. In the past years, great emphasis was put on the
grammatical points of English, which was followed by
learning vocabulary as demanded by our educational system.
However, what both high school and university students
need is learning effectively and proficiency in all areas of
English language learning (2).

Nevertheless, it should be noted that the model and type of
learning as well as the abilities of any person cause them to
have different learning styles. Training university and high
school students, with critical thinking together with the
cognitive learning styles of learners, as the best descriptor of
individual differences, plays an essential role in decision-
making and problem-solving processes. Accordingly, the
present research was performed to determine the
relationship between students’ critical thinking and cognitive
learning styles with and general English proficiency as well
as their success in the final English exam (4).

Based on the findings, it can be concluded that there is a
positive and significant relationship between critical thinking
among students and their academic progress and
achievement. Also, a review of previous studies mostly
confirmed this positive and significant relationship.
Researchers in many studies have shown that critical thinking
is a good predictor of academic performance of students (21-
23). Those with high critical thinking can have better
academic performance because of good information
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reception and processing power as well as its organization,
which are empowered via the faculty of reasoning and
inference, curiosity, open-mindedness, as well as avoidance
from prejudice and bias plus greater distinction power (2, 5).
In the present research, the mean critical thinking score of
students in response to the Kolb cognitive styles test was
35.4, which seemed to be hardly acceptable. Studies
performed by other researchers show a positive relationship
between critical thinking and academic progress. For
example, Vahedi et al. (2017) found this significant
relationship in learning success (1). In addition, Ghasemi
and Bilyad (2017) reported the positive effect of this style on
learning and success in exams (10). Furthermore, Nasrabadi
and Mousavi (2012) conducted a study whose results also
confirmed the positive effect of critical thinking on learning
(7). Notwithstanding, Ghasemi and Bilyad (2017) found that
learning styles did not have a statistically significant effect on
the critical thinking ability of students and their vocabulary
learning progress in the control group. However, a
significant effect was found in the intervention group (10).
Moreover, Noohi et al. (2014) explored a statistically
significant relationship between critical thinking and
learning styles among postgraduate students of nursing (13).
Also, Nasrabadi and Mousavi (2012) found that the role of
critical thinking attitude and cognitive learning styles is
undeniable in academic progress (5). Additionally, Homauni
and Abdollahi (2003) observed that cognitive styles, learning
styles of abstract conceptualization, and academic success in
mathematics and the English language had a positive and
significant relationship (7). Therefore, the findings of the
above-mentioned studies concur with the present research
findings regarding the low level of critical thinking. In most
of the studies in Iran, the researchers have reported low
mean values of critical thinking scores. However, the results
of this research showed a significant negative relationship
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between general English proficiency and success in academic
exams with the evaluation component of critical thinking a
finding which is in line with those of Scott JN, and Markert
RJ. (1994), Chang C. (2021) and Ross D. et al. (2013) (21-23).
This is because the participants in the present research
acquired a lower score on the English final exam, while
deductive and inductive reasoning components of critical
thinking showed a positive significant relationship.
Considering the cognitive learning styles, the divergent
learning styles which covered around half of the participants
constituted the largest percentage; the students with
divergent learning styles are more creative and innovative,
with special abilities in humanities and art sciences. As such,
if the type of teaching of English books was in such a way that
these students could relate more to the English language,
where materials and methods requiring greater ideation
were used, the probability of success in the final exam test
would also be enhanced (24). Also, as it is suggested by
Shirazi and Heidari (2019), the dominant learning style of
students should be taken into account, and, accordingly,
proper teaching methods should be planned and used (24).
In case of the critical thinking, it was found that two-thirds of
the participants had deductive and inductive reasoning of
critical thinking. This type of critical thinking alongside
divergent learning styles suggests that for the majority of
these individuals, the traditional educational system and the
manner of administering these tests can be influential on the
scores acquired. Teaching the English language in the
current educational system has an excessive emphasis on
concrete realities and tends to be taught in the same way as
experimental sciences and mathematics are taught. Based on
the results obtained from the participants' performance, it
can be observed that this type of educational system has
functioned somehow inefficiently. In the table of the final
exam and general English proficiency, it was observed that
both tests were directly correlated, leading to the conclusion
that the greater the English proficiency of the person, the
higher the probability of their success in the final exam.

LIMITATIONS

Overall, based on the findings, the number of female
participants was three times as large as that of the male
counterparts, which of course has been due to convenience

sampling, thereby we did not have an equal gender
distribution among the participants. Moreover, most of the
participants have come from midwifery students, and the
fewest from medicine and other majors. Indeed, since
midwifery students only consist of females, this large volume
of the females in the sample may have caused considerable
changes and discrepancies in the results between the male
and female participants.

CONCLUSION

Ultimately, it can be concluded that deductive and inductive
components of critical thinking skills, specially the inference
component, are associated with a higher probability of
success in English final exam. Moreover, the abstract and
active components of critical thinking are of utmost
importance in achieving a higher level of English language
proficiency. Nevertheless, it should be noted that since the
statistical population has been very small and limited, this
research should be performed across larger populations and
in other universities to identify the extent of accepting or
refusing the findings.
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