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ABSTRACT
Background: Academic achievement is one of the most impor
tant indicators in evaluating education. Various factors are known
to affect the academic achievement of students.

Purpose: This study was performed to assess the relationship
between critical thinking skills and learning styles and the aca
demic achievement of nursing students.

Methods: In this cross-sectional study, 139 sophomores to senior
year nursing students were selected using a simple random
samplingmethod. Thedataweregatheredusing a three-part ques
tionnaire that included a demographic questionnaire, the Kolb's
Learning Style Standard Questionnaire, and the California Critica
Thinking Skills Questionnaire. The previous semester's grade
point average of the students was considered as a measure o
academic achievement. The data were analyzed using descrip
tive and analytical statistics in SPSS 20.

Results: Themean score for critical thinking skillswas 6.75� 2.16
and the highest and lowest scores among the critical thinking sub
scales related to theevaluation andanalysis subscales, respectively
No relationship between critical thinking and academic achieve
ment was identified. “Diverging” was the most common learning
style. Thehighestmean level of academicachievementwasearned
by those students who adopted the “accommodating” style o
learning. A significant relationshipwas foundbetween learning style
and academic achievement (p < .001).

Conclusions:According to the findings, the critical thinking skills
score of studentswas unacceptably low. Therefore, it is essentia
to pay more attention to improving critical thinking in academic
lesson planning. As a significant relationship was found between
learning style and academic achievement, it is suggested that in
structors consider the dominant style of each class in lesson
planning and use proper teaching methods that take into consid
eration the dominant style.

KEY WORDS:
academic achievement, critical thinking skills, learning styles,
nursing student.
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Introduction
Academic achievement is crucial to the future success of stu-
dents, and lack of attention to this basic issue and subsequent
academic failure may cause a decrease in academic accom-
plishment and an increase in the costs of education (Jayanthi,
Balakrishnan, Ching, Latiff, & Nasirudeen, 2014). Academic
achievement, the level to which students attain predetermined
educational goals, depends on family and individual, socio-
economic, education, training, and psychological factors
(Farooq,Chaudhry, Shafiq,&Berhanu, 2011). Assessing these
factors and determining the contribution of each to academic
achievement are critical to developing strategies for identify-
ing the factors that contribute to academic success and failure
and help educational planners focus on promoting the positive
factors and reducing the impact of negative factors (Gordon,
Williams, Hudson, & Stewart, 2010). Critical thinking is
one of the contributing factors in academic achievement as
well as an essential component in clinical decision making,
nursing practice, and education (Fero et al., 2010).

There are many reasons for nurses to learn critical think-
ing skills. The first reason is that thinking is the key component
in problem solving, and nurses without these proficiencies be-
comepart of the problem. In addition, nurses should be capable
ofmakingmajor decisions independently and quickly in critical
situations. Critical thinking skills enable them to identify essen-
tial data and distinguish between problems that require urgent
intervention and those that are not life-threatening. Thus,
nurses should be able to reflect on their actions and consider
the possible consequences of each action tomake precise and
proper decisions (Eslami & Maarefi, 2010).

Various investigations have suggested that it is necessary
to design educational strategies that are based on student
learning style to improve students' critical thinking. In addi-
tion to critical thinking, the learning styles of students are an
important factor that plays a fundamental role in the process
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of problem solving and learning. Learning style describes the
method used to process information, which differs from person
to person. Identifying the methods that students use to process
information and their learning styles allows educators to assist
them to advance toward the higher goals of training and
achieve broader critical thinking and problem-solving skills
(Lau & Yuen, 2010). Perhaps, the best definition of learning
styles was provided by Kolb, who defined learning styles as
an individual's method of emphasizing certain learning abilities
over other abilities. Kolb's experiential learning theory is the re-
sult of the combination of three templates from the experiential
learning process, including Lewin's practical and laboratory
model, Dewey's learning model, and Piaget's pattern of learn-
ing and cognitive development. Kolb believed learning to be
the result of resolving the conflicts among these three models
(Kolb &Kolb, 2005). Many studies have investigated the rela-
tionships between learning styles and other variables. The aca-
demic achievement of learners is one of the key variables to be
studied with regard to its relationship with learning style
(Zainol Abidin, Rezaee, Abdullah, & Singh, 2011). Most of
these studies have shown thinking to be the combination of
knowledge, skills, and attitudes. This combination empowers
thoughtful persons to become wiser and more competent in
different sciences and technologies and, consequently, gives
them momentum along the path to success (Can, 2009). The
study of Aripin, Mahmood, Rohaizad, Yeop, and Anuar (2008)
showed that paying attention to students' learning styles and
matching these with a learning framework significantly im-
proved students' academic performance, whereas a mismatch
between learning styles and curriculum reduced performance
levels. Other studies that surveyed the relationship between
critical thinking and its subdomains and different learning
styles obtained different results (Ghazivakili et al., 2014;
Noohi, Salahi, & Sabzevari, 2014).

The review of studies highlighted conflicting results in
the relationship between critical thinking, learning styles, and
academic achievement. Some studies have emphasized a posi-
tive relationship (Ashoori, 2014; Ghazivakili et al., 2014),
whereas others have found a negative relationship (Aghaei,
Souri, &Ghanbari, 2012) or an absence of a significant rela-
tionship. These conflicting results may be caused by differences
among individual student characteristics and their educational
culture (Abdollahi Adli Ansar, FathiAzar, & Abdollahi, 2015).
On the basis of these differences in results and the diversity
of students and educational systems in different academic
contexts, this study was designed to determine the relation-
ship between critical thinking skills and learning styles and
the academic achievement of nursing students studying at
Urmia Islamic Azad University.

Methods
In this cross-sectional study, 139 nursing students between
their sophomore and senior years were selected randomly
out of 360 nursing students studying at Islamic Azad Univer-
sity in Urmia, Iran. The students were divided into three
2

groups according to their years of education, and each group
was random sampled using a table of random numbers. The
researcher delivered the questionnaires and consent forms to
the selected students. After explaining how to answer the
questions, the completed questionnaires were collected 2 days
later. Data collection lasted fromOctober to December 2015.

This study was approved by the research council and the
ethics committee of the Urmia branch of Islamic Azad Uni-
versity, Urmia, Iran (Code: 27827). A three-part questionnaire
was used for data collection. The first part of the questionnaire
assessed demographic information such as age, marital status,
and educational level. Besides that, the grade point average
(GPA) of each student for the previous semester was recorded
as ameasure of academic achievement. The second part of the
questionnaire was California Standardized Critical Thinking
Skills Test, Form B, published by Facione and Facione in 1994.
This test contains 34 multiple (4–5)-choice questions with one
correct answer each. These questions address the five domains
of the cognitive skills of critical thinking (deductive, inductive,
assessment, analysis, and inference). One score is assigned for
each correct answer, and the total test score is obtained by
summing the number of correct answers. The minimum and
maximum possible scores are 0 and 34, respectively. The
midpoint score of the scale is 15.98, indicating that lower scores
represent relatively weak critical thinking and higher scores
represent relatively strong critical thinking. The reliability
of this questionnaire was reported as .86 by Hariri (Hariri
& Bagherinejad, 2012). In this study, the reliability of the test
was checked using test–retest, with an earned score of .79.

The third part of the questionnaire was Kolb's Learning
Styles Inventory, which includes 12 sentences. Each sentence
includes four parts that respectively measure reflective observa-
tion, concrete experience, active experimentation, and ab-
stract conceptualization. The four scores obtained from the
sum of these four parts in the 12 questions of the question-
naire indicate the four styles of learning. Two scores are
obtained from two-by-two subtraction of these styles, that
is, the subtraction of abstract conceptualization from concrete
experience and active experimentation from reflective observa-
tion. These two scores are placed on the axis, which constitutes
the four quarters of a square, identified by the four learning
styles as diverging, converging, assimilating, and accommo-
dating (Kolb& Kolb, 2005). Emamipour reported the alpha
coefficients of abstract conceptualization, concrete experi-
ence, active experimentation, and reflective observation as
.49, .51, .47, and .53, respectively (Emamipour & Shams
Esfandabad, 2007).

After collecting the completed questionnaires, the data
were analyzed using SPSS software Version 20 with descrip-
tive and analytical statistical tests such as Student t test, one-
way analysis of variance, chi-square, and correlation test.

Results
The data analysis showed that all of the participants were
female, with a mean age of 21.88 � 2.09 years and an age



TABLE 1.

Demographic Characteristics of
Participants (N = 139)

Variable n %

Age (years; M and SD) 21.88 2.09
19–23 112 80.6
24–29 21 15.1
Not declared 6 4.3

Marital status
Single 119 85.6
Married 18 13.0
Widowed/divorced 2 1.4

Educational level
Sophomore (second year) 48 34.2
Junior (third year) 46 33.4
Senior (fourth year) 45 32.4

TABLE 3.

Relationship Between Learning Style
and Demographic Variables and
Academic Achievement

Variable

Learning Style

x2/F p

Age 0.95 .81

Marital status 64.73 < .001

Educational level 6.03 .73

Grade point average F = 6.96 < .001
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range of 19–29 years. Most (85.6%) were single (Table 1).
The mean GPA of the students was 15.78 � 1.35, ranging
from 12 to 18.79.

Themean score of critical thinking was 6.75� 2.16, and
the highest and lowestmean critical thinking skill subdomain
scoreswere for evaluation skill (6.75� 2.16) and analysis skill
(1.58� 1.85), respectively. No significant relationship between
critical thinking and academic achievement was found. More-
over, the critical thinking subdomains were not significantly
related to academic achievement. In addition, no significant
relationship was found between the total score and the sub-
scales of critical thinking and marital status, age, or educa-
tional level. However, a significant relationship was found
between the total score of critical thinking and educational
level. Therefore, the senior students in this study earned a
higher mean score for critical thinking than their lower-
grade peers (p = .04; Table 2).
TABLE 2.

The Relationship Between Critical Thinkin
Academic Achievement

Variable

Age Marital S

r p Fb

Assessment .02 .86 2.02

Analysis −.20 .07 0.65

Inference −.12 .20 1.07

Inductive reasoning −.06 .57 1.28

Deductive reasoning −.12 .23 1.49

Total critical thinking score −.15 .18 2.15

Note. GPA = grade point average.
aAn indicator of academic achievement. bAnalysis of variance.
Most participants (55.4%) used a “diverging” learning
style, whereas 0.7% used a “converging” style. There was a
significant relationship between learning styles and academic
achievement, with academic achievement (represented by
GPA) highest in the accommodating learning style subgroup
followed by the diverging, converging, and assimilating
learning-style subgroups.

Whereas no significant relationship was found between
learning style and either age or educational level, a significant
relationship was found between learning style and marital
status (Table 3).

Using one-way analysis of variance, the relationship be-
tween learning style and critical thinking skills and also the
comparison of the mean score for each skill in four styles
are reported in Table 4. The findings showed no statistically
significant relationship between learning style and critical
thinking or its subscales (Table 4).

Finally, a significant relationship was found between ac-
ademic achievement and educational level, which meant that
senior students had the highest level of academic achieve-
ment (p = .01). However, academic achievement had no
g Styles and Demographic Variables and

tatus Educational Level GPAa

p F p r p

.13 1.27 .28 −.01 .87

.52 0.11 .89 .02 .81

.34 0.20 .81 .06 .60

.28 0.97 .38 .002 .98

.23 0.18 .83 −.06 .57

.12 0.54 .04 .05 .74
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TABLE 4.

Relationship Between Critical Thinking Skills and Learning Style

Critical Thinking

Learning Style

p

Divergent Convergent Accommodator Assimilator

Mean SD Mean SD Mean SD Mean SD

Assessment 3.51 1.46 2.00 0 2.50 1.29 3.30 1.74 .41

Analysis 1.73 1.27 2.00 0 2.66 0.57 1.31 0.90 .13

Inference 1.82 1.26 1.00 0 2.66 0.57 1.89 0.93 .56

Inductive reasoning 3.25 1.37 2.00 0 3.25 1.50 3.17 1.46 .93

Deductive reasoning 3.09 1.59 1.00 0 3.00 1.00 2.65 1.71 .51

Total critical thinking 6.94 2.36 5.00 0 6.50 0.70 6.52 2.01 .70
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significant relationship with other variables such as age and
marital status (Table 5).

Discussion
This study found no significant relationship between any of the
demographic variables such as age andmarital status and ac-
ademic achievement. However, years of education were as-
sociated positively with academic achievement. This finding is
consistent with that of Edraki, Rambod, and Abdoli (2011).
Fewer courses in higher academic grades, familiarization with
the university atmosphere, and the stronger emphasis on clinical
courses during the years of education may help students to
effectively increase their GPA and improve their academic
achievements.

The mean score for critical thinking in this study was
6.75 � 2.16. Similar to the results of this study, Taghavi
Larijani, Mardani Hmouleh, Rezaei, Ghadiriyan, and Rashidi
(2014) reported a mean score for critical thinking of 9.33 �
TABLE 5.
Relationship Between Demographic
Variables and Academic Achievement

Variable

Grade Point Average

M SD t/F p

Age (years) t = 5.70 .76
19–23 15.80 1.25
24–29 15.66 1.83

Marital status 1.24 .29
Single 15.73 1.30
Married 16.23 1.68
Widowed/Divorced 14.84 1.18

Educational level 3.88 .01
Sophomore (second year) 15.36 1.20
Junior (third year) 15.52 1.47
Senior (fourth year) 16.34 1.09
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3.33. In addition, a study conducted in the United States found
that most students earned relatively low scores for critical
thinking (Shinnick & Woo, 2013). On the contrary, a 2010
study in Norway found that participants earned good scores
for critical thinking (Wangensteen, Johansson, Björkström,
& Nordström, 2010). Researchers believe that the multiple,
intertwining factors involved in decreasing critical thinking
scores include educational failure, focusing on rote memoriza-
tion, presenting concepts in manners that do not require deep
questioning/consideration, emphasis on multiple-choice ex-
aminations, lack of appropriate mental or psychological se-
curity for questioning and answering between the students
and instructors, and poor development of critical thinking
abilities (Hosseini, 2009). The low critical thinking score of
the students in this research as well as in other studies con-
ducted in Iran compared with the scores of students in other
countries suggests that current education methods in Iran do
not effectively strengthen the critical thinking of students and
thus should be revised (Azodi, Jahanpoor, & Sharif, 2010).

In addition, in this study, the maximum and minimum
subdomain scores for critical thinking were for assessment
and analysis, respectively. Similarly, Ghazivakili et al. found
that the minimum score for critical thinking was in the dimen-
sion of analysis (Ghazivakili et al., 2014). On the basis of the
findings of this study, no significant relationship was observed
between the critical thinking and the academic achievement of
the students, which is consistent with the results of Azodi et al.
(2010). Furthermore, the findings of Ghazivakili et al. sug-
gested a relationship between critical thinking skills and the
previous semester's GPA as a criterion for determining aca-
demic achievement. In the study ofGhazivakili et al., the mean
GPA score of the students was increased by increasing the un-
derstanding skill of critical thinking (Ghazivakili et al., 2014).

This study did not show any relationship between critical
thinking and either age or marital status. However, Azodi
et al.'s study showed a positive relationship between age
and critical thinking (Azodi et al., 2010). Age is an important
demographic variable that is often correlated with critical
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thinking. This relationship is based on the assumption that
critical thinking improves with age (Babamohammadi,
Esmaeilpour, Negarande, & Dehghan Nayeri, 2011).

The relationship between the total score for critical think-
ing and educational level was significant. Thus, the total score
for critical thinking increased with the number of years of
enrollment. However, no relationship was observed between
the subdomains of critical thinking and educational level,
which is consistent with the findings of Noohi et al. (2014).

The results showed that diverging, assimilating, accom-
modating, and converging were, respectively, the most-to-least
used learning styles of the participants in this study. This
ranking of students' learning styles differs from those of other
studies that were conducted domestically and outside Iran.
Most participants adopted the assimilating learning style in
the research of Tulbure (2012), whereas Orhun (2012) found
that most participants preferred the converging learning style.
This variation may reflect differences in educational settings
and/or educational methods.

It seems that the diverging learning style is more appro-
priate for the field of nursing due to the nature of the field
and the career prospects of nursing and midwifery students
(Ahanchian, Mohamadzadeghasr, Garavand, & Hosseini,
2012). This learning style encourages students to be holistic
and sociable; to use their ingenuity and thoughts in social sit-
uations and communication, especially with patients; and to
be creative learners. These students develop and implement
creative, workable, and effective solutions when dealing with
complex patient issues and instill strong problem-solving ca-
pabilities. Thus, it is better to select those students who have
diverging and accommodating learning styles for the field of
nursing (Mohammadi, Sayehmiri, Tavan,&Mohammadi, 2013).

In determining the relationship between learning style
and academic achievement, the results showed a significant rela-
tionship between these two variables. Thus, the highest average
of academic achievement was earned, in rank order, by students
who used accommodating, diverging, converging, and assim-
ilating learning styles. A relationship between learning styles
and academic achievement has also been suggested by Ahadi,
Abedsaidi, Arshadi, and Ghorbani (2010) andGhazivakili
et al. (2014), but not by Farmanbar, Hosseinzadeh, Asadpoor,
andYeganeh (2013). The accommodating learning style is created
from the combination of active experimentation and concrete
experience. Users of this style learn and enjoy through practical
work, work on projects, and engage in new tasks and controver-
sial experiences. Preferred methods for accommodators include
role playing and computer simulations. Accommodators have
a tendency to engage in experimental work and to use various
methods to achieve a goal (Pazargadi &Tahmasebi, 2010).

From the perspective of Kolb, learning style is a combina-
tion of cognitive, affective, and psychological properties.
People advance their knowledge based on their learning style
that has a significant role in their academic achievement. People
have their own style of learning. Therefore, if the learning strat-
egies of an individual match his or her learning style, perfor-
mance is expected to improve (Panahi, Kazemi,&Rezaie, 2012).
Comprehending the learning styles of students is crucial
for teachers, because each learning style requires the provision
of appropriate educational materials (Gurpinar, Alimoglu,
Mamakli, & Aktekin, 2010). The alignment of instructors'
teaching styles to students' learning styles results in im-
proved student understanding (Mlambo, 2011).

In surveying the relationship between critical thinking and
learning styles, the critical thinking score was not statistically
different among the four learning-style groups. Nevertheless,
the results showed that the mean scores for critical thinking
skill were found, from highest to lowest, in the diverging,
assimilating, accommodating, and converging learning-style
groups. In terms of the subscales, the highest average score
was “assessment” in the diverging style group. The results of
Noohi et al. also showedahigher score for critical thinkingamong
converging people than among assimilating, accommodating,
and diverging people (Noohi et al., 2014). Unlike the finding
of this study, Ghazivakili et al. found that the total score of
critical thinking differed among the four learning-style groups
and that two of the subscales of critical thinking (evaluation
and inductive reasoning) were positively related to learning
styles (Ghazivakili et al., 2014).

Whereas no significant relationship was observed be-
tween learning style and either age or educational level in this
study, significant relationships were found in the study of
Ghazivakili et al. (2014). Furthermore, whereas both this
study andAhadi et al.'s (2010) study found a positive relation-
ship between marital status and learning styles, Ghazivakili
et al. reported no relationship with these two variables.
Conclusions
The findings show that the mean scores of critical thinking
skills and its subdomains were low among the nursing stu-
dents who were surveyed for this study. Some strategies that
may be used to improve critical thinking in this population
include frequent use of individual and group active learning
strategies, empowering instructors to prepare tests that tar-
get high levels of cognitive domain and present probing ques-
tions, encouraging students and instructors to participate in
problem analysis and discussions, providing different ideas
and opinions, and promoting self-directed learning (Shirazi,
Sharif, Molazem,& Alborzi, 2016). It is hoped that the find-
ings of this research attract the attention of instructors and
managers regarding the importance of critical thinking eval-
uation in students. In addition, obtaining information about
the dominant learning styles of students may encourage and
enable nursing instructors to create appropriate learning en-
vironments and prepare the areas for academic achievement
of the students. Learning outcomes improve when training
matches the learning styles of the students.
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