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Cognitive Strategies and Academic Achievement

ORIGINAL ARTICLE

The Relationship between Cognitive and Metacognitive
Strategies and Academic Achievement of Students of Birjand
University of Medical Sciences

Background and objectives: Nowadays, the educational system is
considered as the basis and infrastructure of socio-economic,
political, and cultural development of the society. Educational
progress is one of the important indicators in educational system
evaluation. The aim of this study was to determine the relationship
between cognitive and meta-cognitive strategies with academic
achievement of students of Birjand University of Medical Sciences.
Method: The present correlation study was conducted on 342
students of Birjand University of Medical Sciences during the 2016
— 2017 academic year that were selected randomly. The data
collection tool included a standard questionnaire for cognitive and
meta-cognitive strategies and also the average score of the students
in order to study academic achievement. Data were analyzed using
SPSS (ver.18) software and descriptive statistics (mean, standard
deviation, frequency and percentage of frequency), multiple
regression tests, independent t-test and analysis of variance.
Results: 58.5% (200 students) of the participants were female. The
result of multiple regression showed a significant difference between
cognitive and metacognitive strategies with academic achievement (p
<0.001). There was a statistically significant relationship between
gender and academic achievement of the students (p <0.001) and
between the faculty that they belonged to with meta-cognitive
strategies (P = 0.40) and academic achievement (P = 0.005).
Conclusion: Considering the relationship between cognitive and
meta-cognitive strategies and the academic achievement of the
students, it is recommended to improve the academic achievement
of the students via designing suitable curriculum assignments,
teaching learning strategies, and using new educational methods.
Key words: cognitive strategies, metacognition, academic achievement
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INTRODUCTION

Nowadays, the educational system is considered as the basis
and infrastructure of socio-economic, political, and cultural
development of the society. Analyzing the factors of
improvement in developed societies present that all of them
have a capable, effective and efficient education system (1).
Academic achievement is a crucial issue in the higher
education of countries. The framework that is designed for
academic achievement could influence the future of a
country or nation (2). In recent years, the cause of attention
to the phenomenon of academic achievement is the essence
to make quick decisions in order to improve the students
with lower motivation. Contrary to what was supposed in the
past that everyone's ability to learn is a function of his/her
intelligence and talents, in the last few years, this belief has
grown stronger among psychologists that other intrinsic
factors are also considered important in this regard (3).

The factors affecting the academic achievement of students
are learning strategies. Researches in the field of learning
strategies have shown that these strategies improve students'
academic achievement. For instance, Ashori and his
colleagues’ study (2013) represented that Students who were
trying to learn cognitive and metacognitive strategies had a
better academic performance than those who did not want
to use these strategies (4).

On the other hand, poor educational progress is associated
with other problems, according to Beck et al. (2012), there is
a significant relationship between low academic achievement
and non-educational progress (5). According to Clarebout
(2010), most students with low learning achievement
motivation, in addition to having difficulty in study programs
or inability to obtain higher scores, are upset and feel alert in
various aspects of life (6). On the other hand, students'
academic achievement can affect the enthusiasm of students to
continue their education (7). Therefore, it is essential to
enhance the academic achievement of individuals via using
learning strategies. Learning strategies are divided into three
sections: cognitive, metacognitive, and motivational beliefs
that can be effective on academic achievement. Meta-cognitive
strategy is any knowledge or cognitive activity whose subject is
cognition or regulation of cognition. Flavel (2000), first
considered cognitive consciousness as a new concept called
metacognition to describe individual knowledge of cognitive
processes and products, or anything related to it (8).
Cognitive strategy is the recognition of a broad term used
primarily in referring to mental activities such as thinking,

perception, and reasoning. A learner will learn a new subject
when the new concept that is consistent with the cognitive
structure, is the same as learning strategies that facilitates
learning process and enhances academic achievement (9).
Cognitive and metacognitive strategies are, for various
reasons, one of the most important areas of research in the
higher education system. The first reason is that cognitive
and meta-cognitive strategies can be the key to understand
the different behaviors of students, such as academic
performance, academic failure, and academic burnout
during student studies. The second reason is that creativity
and problem solving can affect student relationships with
their university. According to the researches, academic
achievement is not affected by one factor, but many factors
such as academic ability, intelligence, academic self-efficacy,
self-regulation strategies, creativity, classroom structure,
problem-solving skills, teacher training and learner
motivation affect it (7) .

Regarding these points, identification of predictive variables
of academic achievement is one of the basic issues in this field
and few quantitative researches have been conducted that
can examine several effective variables with academic
achievement. Accordingly, the purpose of this study was to
determine the relationship between cognitive and meta-
cognitive strategies with the academic achievement of
medical students of Medical Sciences of Birjand University.

METHODS

This research is descriptive and analytical. The statistical
population included university medical students. A sample of
342 students (200 girls and 142 boys) were selected based
on Morgan's table. The students were selected by stratified
random sampling. Students were classified in homogeneous
variable classes for less variation among groups. Then, from
each of the classes, a number of students were randomly
selected. Students entering the study were informed by
written consent. The data were collected via demographic
questionnaire and standard cognitive and metacognitive
strategies questionnaire of Van. This questionnaire contained
86 questions and two subsections of knowledge and control
including commitment, attitude, attention, knowledge and
process control including planning, control, and evaluation
and regulation. In the Likert scale, there are 10 options that
can be scored from zero (not done at all) to 9 (always done).
According to Karami (10), content validity, criterion,
structure, and factor of this tool have been confirmed. In
content validity, two formal and logical methods have been

Table 1. Analysis of variance to examine the relationship between cognitive and metacognitive skills with academic

achievement
Model Total square Dégggisn?f
Regression 18.125 2
Remaining 641.628 265
Total 659.753 267

R R2 F Statistics p-value
0.166 0.027 3.74 0.025
60.680
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used, and the average of all students was used to assess
academic achievement. The validity of the questionnaire was
confirmed by the experts in the field of medical education.
To determine the reliability of the questionnaire, the
Cronbach's alpha method was used and the reliability
coefficient was 92. Data were analyzed by SPSS software
version 18, descriptive statistics (frequency, mean, and
standard deviation), multiple regression and independent t-
test at a significance level of 0.05.

FINDINGS

Of the 324 students that were studied, 58.5% (200 persons)
were female students and 41.5% (142) were males. The age
of 68.4% (234) of the students was under 22, 21.6% (74
persons) were between 23 and 27 years old and 3.8% (13
patients) were over 28 years old. Meanwhile, 6.1% (21
people) did not report their age. Also, 14.9% (51 students)
were from the Faculty of Paramedical Sciences of Ferdows,
17.3% (59 persons) studied at the Faculty of Nursing, and
23.4% (80 people) were at the Faculty of Medicine, 8.5% (29
persons) were at the Faculty of Nursing and Midwifery,
13.7% (47 students) were at the Faculty of Health, 13.5% (46
persons) were at the Faculty of Paramedicine and 8.8% (30
persons) were studying at the Faculty of Dentistry in Birjand.
The mean and standard deviation of the cognitive strategies
of the students were 282.74 = 62.01, meta-cognitive skills
were 217.55 + 48.70, and their mean score was 17.57 =
12.66.

The results of analysis of variance (Table 1) show that the
regression model is meaningful, in other words, there is a
significant relationship between cognitive and metacognitive
strategies with academic achievement (p <0.025).
Regarding the relationship between the predictor variables
(cognitive and metacognitive strategy) and the criterion
variable (academic achievement) as well as the validity of the
model, the results of the estimation of the meaningful model

are presented in the form of regression coefficients table,
according to p-calculated values, in the significance level of
0.05 has a significant linear relationship.

Moreover, independent t-test showed that there was no
significant difference between cognitive and metacognitive
strategies of students based on gender (P> 0.05), but there
was a significant difference between academic achievement
of male and female students (P <0.05) (Table 3).

DISCUSSION

The results of this study showed that there is a significant
relationship between meta-cognitive and cognitive strategy
with the academic achievement of students in Birjand
University of Medical Sciences. There was a positive and
significant relationship between cognitive ~strategies,
metacognition and academic achievement of students. This
result was consistent with the findings of Zarei and Marandi
(2011), Parviz and Sharifi (2011), Mohammadi et al (2016)
and Mohammadi et al. (2015) Matches (1.11-13). It can be
argued that many learning difficulties are due to the lack of
metacognitive skills and strategies. The skills and strategies
mentioned above allow the individual to choose, control,
monitor, manage and, as a result, improve cognitive
processes; therefore, it is imperative that students learn the
skills, such as arranging, self-monitoring, planning, and
target setting, to learn to master the decision-making
cognitive strategies and create the basis for new learning.
Otherwise, it is difficult for them to solve new tasks that they
have not already faced. The teaching of such strategies,
namely metacognitive education, is distinct from cognitive
education (14).

In addition, as the metacognitive learning strategy results in
learning, organizing and storing of knowledge and
facilitating their use, planning, monitoring and controlling,
managing time setting, attempting, choosing the study
environment and helping others, controlling anxiety and

Table 2. The result of regression analysis to examine the r
strategies with the academic achievement of the students

elationship between cognitive and meta-cognitive

Variable B Benchmark error
Stable 15.524 . 455
Cognitive strategy . 000 . 003
Metacognitive strategy . 006 . 004

Beta T statistics P-value
- 34.094 . 000

-.018 156.- . 876

.180 1.593 J112

Table 3. Comparison of cognitive and meta-cognitive strategies and academic achievement of students based on
gender
Variable-statistic Gender Standard deviation + average T df Significance
. Male 56.74+284.39
Cognitive strategy 0.395 340 0.693
Female 65.93+281.46
. Male 47.09+£217.92
Cognitive strategy 0.112 340 0.911
Female 50+217.27
Male 1.63+15.95
Mean 7.30 340 0.000
Female 1.22+17.12
FMEJ 8;1 mums.ac.ir/j-fmej March 25,2018
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procrastination or neglecting, highlighting the information
and revising the trained; the combination of these factors
and their practice improves the academic performance of the
students. The mentioned strategies organizes the mind and
the type of study of individuals that enable them to master
and control the process of learning and study, which seems
to be the practice of these skills, in the long run, to increase
academic performance. (1). Students who use more meta-
cognitive and self-regulation strategies use the study time to
learn the meaning of information, create a logical relationship
with the information and the previous ones, control how the
process works and create an appropriate learning environment
and consequently increase their academic performance.

In addition, the results also presented that there is a
significant positive correlation between cognitive learning
strategy and academic achievement of students. This result is
consistent with Zarei and Marandi (2011), Mohammadi et al.
(1395), Babaee Amiri and Ashoori (1393). , 13, 15). In
explaining this finding, students who use high-level cognitive
strategies, in contrast to those who use low-level cognitive
strategies (mentally subjective), learn meaningfully; that is,
these students relate the material to the previous
information in this field and learn the content in a consistent
way (not in the form of scattered content), which will result
in 2 more complete understanding of the information, keep
the content in mind for longer, and in the test Lessons are
more successful and eventually lead to higher achievement
(13,15). The limitations of this study are the impossibility of

generalizing the results to students in other fields (non-
medical sciences). Also, the physical and mental conditions
of the students studied at the time of completion of the
questionnaires could affect their response to questions that
were beyond the control of the researchers.

CONCLUSION

Considering the significant relationship between cognitive
and meta-cognitive strategies with academic achievement
and considering the expandability of these strategies, it is
recommended that the authorities of different levels of the
health system of the country and the province, design the
educational programs in accordance with the culture of the
country in order to improve the quality and effectiveness of
teaching methods.
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