
Introduction
The students’ academic failure, and consequently students 
drop-out of universities considered as one of the major 
problems of higher education institutions in the country, 
which not only leads to a waste of money and time, but 
also it will be associated with psychological, family and 
social problems for students.1 According to the results 
of the studies, about 12% of university students drop out 
for at least one semester studying, which not only may 
it lead to mental problems for students, but also expose 
them to educational deprivation in terms of academic 
achievement, so that it may not be possible to compensate 
for this educational problem for students.2 There are 
different active factors on students’ academic failure 
and drop-out, including inappropriate internal and 
external factors of the educational system. For example 
teacher teaching methods, invalid evaluation methods, 

the lack of educational programming for each semester, 
the inappropriate physical and social environment of the 
classroom, as well as the students’ interest in the courses 
and field of study along with the economic, welfare and 
family status of students.3 Motivation plays an essential 
role in students’ academic performance and learning 
occupational and educational skills while studying at the 
university, in such a way that there is a direct relationship 
between motivational strategies with the success of 
the students and needs special attention.4 Academic 
motivation considered as one of the requirements of 
learning that determines the intensity and direction 
for the behavior and helps the learner to maintain it. 
The motivation is what gives the energy to the learner 
and guides his activities.5 According to Porter et al, the 
motivation consists of 3 main elements: (A) Activating 
forces: It refers to forces which make each person behave 
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in a certain way; (B) Guiding forces: It guides behavior to 
something, or in other words, the motivation is purposive. 
(C) Continuing forces: It empowers and sustains human 
behavior in order to achieve the goal.6 In the meantime, 
the motivational structure refers to a set of components 
that determines the success of individuals in achieving 
multiple goals in life, including in the family-related 
goals.7 Cox and Kelinger believe that there are two types of 
adaptive and maladaptive motivational structures. They 
examined the characteristics of each motivational style 
and concluded that people with maladaptive motivation 
style tend to stimulate their emotions through unhealthy; 
they usually seek avoidance goals and believe in pursuing 
goals. Achieving goal has a little pleasure for them, and 
failure in achieving the goal will also upset them a bit. 
Furthermore, these people pursue their goals without 
thinking about success or failing to achieve them. In 
general, they seek and pursue their goals in a non-realistic 
way, and achieving the goals is not essential to them. In 
contrast, people with an adaptive motivational style use 
their benefits to pursue healthy goals.8 This theory has two 
basic points: (a) Individual’s motivational structure plays 
a vital role in success or failure for achieving the goals; (b) 
if individuals fail to achieve their goals, they experience 
unpleasant feelings which can play an essential role in 
their decisions and behaviors.8

It is essential to take the necessary measures to 
resolve the problems caused by students’ academic 
failure and drop-out. Over the past two decades, a new 
wave is created in psychology by cognitive-behavioral 
methods.9,10 Meta-cognitive skills training is one of these 
methods. Cognitive and metacognitive awareness is of 
utmost importance in a modern era because learners 
need skills to control and set their learning.11 The meta-
cognitive skills include awareness of cognitive processes 
and achievements. Flavell believes that cognitive skills 
are used to facilitate learning. However, meta-cognitive 
skills are used to review advancement in learning. Two 
main components of meta-cognition are (1) Knowledge 
and meta-cognition control and (2) study-related 
methods and skills, each of which has subcomponents 
that cover meta-cognitive awareness.12 In general, there 
are three necessary components of meta-cognition, 
including meta-cognitive knowledge, meta-cognitive 
control and monitoring, and control and monitoring 
of emotions and motivation during learning tasks.13 
Learning meta-cognitive strategies enables the person 
to monitor all the involved actions in a cognitive process 
from beginning to end and direct its learning process 
aimed to increase the productivity of its mental processes 
in relation with available time and space. These types of 
training considered as useful tools to generalize learning 
to other spatial and temporal situations.14 These strategies 
refer to reviewing skills that activated during learning, 
and the tasks are performed more difficult if an individual 
is not able to check its responses, to spend enough 

time for study or to determine the level of information 
previously learned. The use of meta-cognitive strategies 
leads to facilitate learning; in other words, meta-cognitive 
strategies considered as the tools for guiding and 
monitoring cognitive strategies.15 De Boer et al, during a 
study, concluded that metacognitive strategies training in 
students has a significant effect on improving their long-
term academic performance.16 In 2015, Aydın during a 
study concluded that the use of meta-cognitive strategies 
plays an essential role in improving the academic 
motivation of high school students.17 Ostovar and Abedi, 
during a study, concluded that one of the essential 
factors in academic achievement is having an internal 
motivation for learning and effective use of cognitive and 
metacognitive strategies.18 Also, Sepahvandi et al, during 
their study, concluded that meta-cognitive skills training 
leads to increase students’ motivation significantly.19 
As a result, as mentioned earlier, it is better to identify 
and screen students who are at risk of drop-out and the 
proper context provided for improving their academic 
status with appropriate educational decisions and changes 
in educational methods and implementation of skills 
programs. Therefore, the present study has examined 
the effectiveness of meta-cognitive skills training on the 
motivational structure and academic performance of 
drop-out students.

Methods
This study considered as semi-experimental research 
which has used pretest-post-test, control group design. 
In this study, the statistical population included all drop-
out male and female students of the Sari Agricultural 
Sciences University (They entered the university in 
2014 and considered as drop-out students for at least 2 
years). Thirty students were selected using the purposive 
sampling method.

The structured motivational questionnaire was 
distributed among all male and female undergraduate 
students of Sari University of Agricultural Sciences. 
Who had two mentioned conditions, then 30 students 
were randomly selected among the individuals with the 
lowest academic performance (according to the grade 
point average of the previous semester) and the level 
of motivation, and they divided into two groups of 
experimental and control (15 students in each group). The 
inclusion criteria included studying for a bachelor degree, 
entering the university in 2014 and low academic 
performance and motivational level, informed consent for 
participation in research and exclusion criteria included: 
suffering from physical and psychological disorders, 
previous participation in similar intervention plan and if 
the participates were absent for more than two sessions. 
Before the educational program implemented, a pre-test 
test has taken from both groups in one session. Next 
the experimental group was subjected to meta-cognitive 

http://journals.sbmu.ac.ir/Neuroscience


Mokhtari et al

Int Clin Neurosci J. Vol 7, No 1, Winter 202048 journals.sbmu.ac.ir/Neurosciencehttp

skills training in 4 sessions (each session 2 hours), but the 
control group did not receive any interventions, but they 
closely monitored in parallel to the experimental group, 
and the same way was used to select and assign the subjects 
and implement the questionnaires for both groups (Table 
1). The Motivational Structure Questionnaire (MSQ) and 
academic performance of the students by their report card 
were used to collect the data. Data analysis was performed 
using covariance analysis by SPSS-24 software.

Motivational Structure and Personal Concerns 
Inventory 
The personal concerns of this questionnaire were 
developed by Kelinger in 1995 to measure motivational 
patterns.20 Respondents asked about ten significant fields 
of their lives: home and home-related affairs, financial 
issues, friendly and family relationships, leisure time, 
love, health, personal changes, academic affairs, religious 
affairs, and substance use.

Each person should consider her/his most pressing 
concern, wish, or goal in each of these fields, and assign 
scores from one (at all) to ten (completely) to that goal 
according to 11 following dimensions: 1. Appetitive 
action (to get, obtain, or accomplish), 2. Aversive action 
(a rate that wants to avoid it), 3. Perceived control (control 
limit that shows to reach or avoid from his/her aim), 4. 
Knowledge (about how to achieve the goal), 5. Chances of 
success (if I do my best), 6. Chances of success if not try 
(success probability with no trying), 7. Joy (expected from 
achieving the goal), 8. Conflict (expected unhappiness 
from achieving the goal), 9. Sorrow (from failure to 
achieve the goal), 10. Commitment 11, Goal distance 
(how long it would take to reach the goal). An indicator 
obtained after calculating scores for each dimension and 
a motivational profile can draw for each person — two 
general factors obtained from the factor analysis of these 
dimensions. The first factor, the adaptive motivational 
structure, indicates the existence of the essential elements 
for achieving the goals and the second factor, the non-
adaptive motivational structure that will less successful 
in achieving the goals and experience more negative 
emotions. According to the evidence, this questionnaire 
has an acceptable validity. Klinger and Cox have used 
Cronbach alpha method to determine the internal 

Table 1. Summary of Meta-Cognitive Skills Training Sessions

Sessions Session Content

Session 1
The participants were welcomed, expressing the importance of the curriculum outline including definition, cognition and meta-cognition, 
initial familiarity with major cognitive and meta-cognitive strategies

Session 2
Metacognitive strategies training: planning strategy, control, and supervising strategy, ordering strategy,  active teaching of meta-cognitive 
strategies with operational examples

Session 3
Learning & study Strategies, Content Criticism, Determining the objectives of Study, Estimating and managing the time of supervision on 
academic achievement, assessing the level of mastery in courses, and determining the tasks and investigating the tasks of the educational 
implementation of the methods and setting goals and time management, and examining students' mastery of the learning subject 

Session 4
Self-directed study techniques, motivation improvement, critical thinking, positive beliefs, responsibility, cognitive self-awareness, self-
esteem and self-regulation, technique  affecting learning - metacognitive and, finally, reviewing contents  

Table 2. Mean, and Standard Deviation of Motivational Structure and Mean 
Scores at 2 Measurement Stages for 2 Groups

Group Stage
Motivational Structure GPA

Mean SD Mean SD

Experimental
Pre-test 64.30 3.24 10.46 0.91

Post-test 70.57 2.58 12.02 1.48

Control
Pre-test 64.31 8.90 10.02 1.26

Post-test 62.18 6.12 10.39 1.01

consistency coefficient of the questionnaire in students; it 
was equal to 0.81.20 In Iran, the internal consistency of each 
of the components and for the whole test is appropriate.21

Results
Table 2 shows the mean and standard deviation of the 
motivational structure scores and the average scores of 
the subjects by the groups’ understudy in the two stages 
of measurement (pre-test and post-test). As listed in this 
table, the scores of post-test among the experimental and 
control groups increased compared to the pretest, but in 
the control group, no significant differences observed in 
the mean scores in the pre-test compared to the post-test 
stages.

The covariance analysis was used to investigate the 
effect of meta-cognitive skills training on the motivational 
structure and academic performance of the subjects. In 
order to analyze the covariance, the main assumptions of 
this test, including the assumption of variance-covariance 
matrices, homogeneity of variances, and normality of the 
data, were investigated and confirmed.

According to Table 3, a significant difference observed 
between the experimental group and the control group 
in terms of dependent variables at P < 0.001. Therefore, it 
can conclude that there is a significant difference between 
the two groups at least in one of the dependent variables 
(motivational structure and academic performance). 
The multivariate covariance analysis was performed 
to examine this difference, and the results presented in 
Tables 4 and 5.

A significant difference was observed between the two 
groups, as shown in Table 4 (F = 50.64, P = 0.01). Therefore, 
it can conclude that meta-cognitive skills training has a 
significant effect on the students’ motivational structure 
(Table 4).

http://journals.sbmu.ac.ir/Neuroscience


                                                    Int Clin Neurosci J. Vol 7, No 1, Winter 2020 49

                       Effect of Meta-Cognitive Skills on Motivational Structure and Academic Performance

journals.sbmu.ac.ir/Neurosciencehttp

Also, according to the results of covariance analysis in 
Table 5, there is a significant difference between the two 
groups (F = 14.03, P = 0.001). Therefore, it can conclude 
that meta-cognitive training has a significant effect on 
students’ academic performance.

Discussion
This study was carried out to investigate the effectiveness 
of meta-cognitive skills training on the motivational 
structure and academic performance of drop-out students. 
According to the results of this study, meta-cognitive 
skills training has a significant effect on the motivational 
structure and academic performance of drop-out 
students. Therefore, it can conclude that meta-cognitive 
skills training has a significant effect on improving the 
motivational structure of students. This result is consistent 
with the results of the studies conducted by Aydin,17 Jiang 
and Kleitman,22 Sepahvandi et al,19 Karimi et al,23 and 
Rostami and Ali Abadi.24 In explaining this result, many 
students have problems with motivation and depression 
during their studies due to various reasons.25

 It can say that meta-cognitive skills will facilitate 
achieving the goals by influencing the components of the 
motivational structure components such as the amount 
of passion and motivation, the way of achieving the goal, 
control, avoiding situations that prevent achieving the 
goal, and also efforts, commitment, and satisfaction. This 
training enables students to strengthen their motivational 
strategies by gaining thinking skills to maintain its result.26

In fact, students earned a high score after meta-cognitive 
skills training in the adaptive motivational structure, and 
had an optimistic view toward achieving their goals, had 
much commitment to achieve their goals, and was able 
to control the situations well, and they also predicted 

their the rate of success in achieving the goal in the near 
future. They were involved with their goals emotionally; 
that is, they would be glad if they succeeded and would 
be very sad if they did not achieve their goals. Also, they 
reported an enthusiastic pattern for achieving their goals; 
according to this pattern, a person tends to try to achieve 
their goals instead of avoiding desirable things.27 Meta-
cognitive skills improve the ability of students to control 
their thoughts and cognitive regulation, which creates a 
sense of optimism and domination of the environment. 
Therefore, such individuals are more motivated to grow 
and develop. There is a significant relationship between 
a sense of greater control, which considered as one of the 
consequences of the learning of meta-cognitive skills, and 
the motivation for high academic achievement.28

According to another result of this study, training of 
meta-cognitive skills has a significant effect on improving 
students’ academic performance. This result is consistent 
with the results of studies conducted by De Boer et al,16 Alcı 
and Yuksel,28 Kocak and Boyaci,29 Schleifer et al,30 Noori 
et al,31 Ostovar and Abedi.18 In explaining this finding, it 
can be noted that meta-cognitive skills training enables 
students to gain by thinking and to develop new thinking 
skills and learning transfer skills to new situations. The 
learning process can be facilitated through meta-cognitive 
strategies training by helping to organize intellectual, 
behavioral, social, self-evaluation, oral practice, self-
learning, and self-awareness patterns. An active approach 
to education can be created by the meta-cognitive 
strategies training, which helps the learner understand 
the importance of the application of cognitive strategies 
and processes. The most important advantage of meta-
cognitive knowledge is to make possible the learner to be 
aware of his/her learning activity every moment and his/

Table 3. Results of Multivariate Tests to Investigate the Effect of Meta-cognitive Skills Training on Motivational Structure and Academic Performance

Test Value F df Hypothesis df Error Statistical Power P

Pillai's trace 0.87 91.83 2 27 1 <0.001

Wilks's lambda 0.12 91.83 2 27 1 <0.001

Hotelling trace 6.81 91.83 2 27 1 <0.001

Roy's largest root 6.81 91.83 2 27 1 <0.001

Table 4. Summary of Covariance Analysis to Investigate the Effect of Meta-cognitive Skills Training on Motivational Structure

Source of Change Sum of Squares df Mean of Squares F P Effect Value

Pre-test 336.97 1 336.97 32.33 0.001 0.24

Group 527.86 1 527.86 50.64 0.001 0.65

Error 281.40 27 10.24

Total 657 30

Table 5. Summary of Covariance Analysis to Investigate the Effect of Meta-cognitive Skills Training on Academic Performance

Source of Change Sum of Squares df Mean of Squares F P Effect Value

Pre-test 15.37 1 15.37 11.79 0.002 0.24

Group 12.92 1 12.92 14.03 0.001 0.30

Error 29.58 27 1.09

Total 73 30
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her progress and to be able to identify his/her weaknesses 
and strengths, and in this way, he/she will be willing to 
advance and improve academic performance. Also, meta-
cognitive skills training helps the learner control his/
her progress during learning. He will be able to evaluate 
his/her efforts and measure his mastery of the contents 
learned, and finally, the learner will be able to acquire a 
better understanding of the contents.32 Also, academic 
performance can be improved by metacognitive strategies 
training through learning skills training, repeated practice 
on skills learning, organizing and storing knowledge 
and ease of use of the skills, planning, monitoring and 
control, management in time setting, how to make efforts, 
selecting the right environment for studying, getting 
help from other people, controlling anxiety, avoiding 
procrastination, highlighting information and revising 
them. The strategies above make the learners enable to 
master their learning and study process and plan for it by 
regulating the mind and the type of study of individuals. 
It seems that repeated practice on these skills improves 
academic performance in the long run.33 Meta-cognitive 
skills training enables learners, students, to learn the 
contents by giving meaning to information, making a 
logical connection with previous contents, controlling 
this process and creating an appropriate learning 
environment when teaching by professors and teachers 
or when studying, finally, they will be able to improve 
their academic performance. Also, meta-cognitive skills 
develop the intellectual and mental processes of learners 
dynamically, and given that some dimensions of meta-
cognition are affected by rational processes directly,32 
thus, it is not unexpected the confirmation of the effect of 
meta-cognition and its training on academic achievement. 
The present study has associated with some limitations, 
including generalizing the results. This study was carried 
out on students studying for a bachelor degree at Sari 
Agricultural Sciences and Natural Resources University. 
Therefore there are limitations to generalize the results to 
students of other degrees and disciplines.

Conclusion
According to the results of this study, meta-cognitive 
skills training plays an essential role in the motivational 
structure and academic performance of students. Due to 
the results of this study, it is imperative that university 
officials pay attention to the effect of the meta-cognitive 
training program on the motivational structure and 
performance of drop-out students and provide the proper 
context for relevant skills training in the counseling 
department, the department of social affairs and 
educational field.

Conflict of Interest Disclosures 
The authors declare that they have no conflict of interests.

Ethical Statement
All ethical principles were considered in this research. The 

participants were informed about the purpose of the research and 
its implementation stages and signed the informed consent; they 
were also assured about the confidentiality of their information; 
Moreover, they were allowed to leave the study whenever they 
wish, and if desired, the results of the research would be available 
to them.

References
1.	 Alikhani S, Markazi Moghaddam N, Zand Begleh M. 

Evaluation of influencing factors of educational decline of 
nursing students of Artesh University of Medical Sciences 
between 2001 and 2004. Annals of Military and Health 
Sciences Research. 2006;2(4):819-24. [Persian].

2.	 Hazavehei SMM, Fathei Y, Shamshirei M. Study on the causes 
of students’ academic probation in Hamadan University of 
Medical Sciences, 2001-2002. Strides in Development of 
Medical Education. 2006;3(1):33-42.

3.	 Dunlosky J, Rawson KA, Marsh EJ, Nathan MJ, Willingham 
DT. Improving students’ learning with effective learning 
techniques: promising directions from cognitive and 
educational psychology. Psychol Sci Public Interest. 
2013;14(1):4-58. doi: 10.1177/1529100612453266.

4.	 Gbollie C, Keamu HP. Student academic performance: the 
role of motivation, strategies, and perceived factors hindering 
Liberian junior and senior high school students learning. Educ 
Res Int. 1789084. doi: 10.1155/2017/1789084.

5.	 Lyndon MP, Henning MA, Alyami H, Krishna S, Zeng I, Yu 
TC, et al. Burnout, quality of life, motivation, and academic 
achievement among medical students: a person-oriented 
approach. Perspect Med Educ. 2017;6(2):108-14. doi: 
10.1007/s40037-017-0340-6.

6.	 Porter LW, Bigley GA, Steers RM. Motivation and Work 
Behavior. 7th ed. New York: McGraw-Hill/Irwin; 2003.

7.	 Rothes A, Lemos MS, Gonçalves T. Motivational profiles 
of adult learners. Adult Educ Q. 2017;67(1):3-29. doi: 
10.1177/0741713616669588.

8.	 Cox WM, Klinger E. Motivational structure. Relationships 
with substance use and processes of change. Addict Behav. 
2002;27(6):925-40. doi: 10.1016/s0306-4603(02)00290-3.

9.	 Azami E, Hajsadeghi Z, Yazdi-Ravandi S. The comparative 
study of effectiveness of training communication and 
emotional skills on parenting stress of mothers with autism 
children. Zanko Journal of Medical Sciences. 2017;18(56):1-
11. [Persian].

10.	 Hajsadeghi Z, Yazdi-Ravandi S, Pirnia B. Compassion-focused 
therapy on levels of anxiety and depression among women 
with breast cancer: a randomized pilot trial. Int J Cancer 
Manag. 2018;11(11):e67019. doi: 10.5812/ijcm.67019.

11.	 Moshman D. Metacognitive theories revisited. Educ Psychol 
Rev. 2018;30(2):599-606.

12.	 Flavell JH. Metacognition and cognitive monitoring: a new 
area of cognitive–developmental inquiry. Am Psychol. 
1979;34(10):906. 

13.	 Whitebread D, Coltman P, Pasternak DP, Sangster C, Grau 
V, Bingham S, et al. The development of two observational 
tools for assessing metacognition and self-regulated learning 
in young children. Metacogn Learn. 2009;4(1):63-85. doi: 
10.1007/s11409-008-9033-1.

14.	 Cho YS, Linderman K. Metacognition-based process 
improvement practices. Int J Prod Econ. 2019;211:132-44. 
doi: 10.1016/j.ijpe.2019.01.030.

15.	 Mirzakhani M, Bagheri M, Sadeghi MR, Mirzakhani F, 
Modanloo Y. The Impact of Metacognitive Skills on Academic 
Achievement of Students in Mazandaran University of 
Medical Sciences. Journal of Mazandaran University of 
Medical Sciences. 2014;24(115):167-73. [Persian].

http://journals.sbmu.ac.ir/Neuroscience


                                                    Int Clin Neurosci J. Vol 7, No 1, Winter 2020 51

                       Effect of Meta-Cognitive Skills on Motivational Structure and Academic Performance

journals.sbmu.ac.ir/Neurosciencehttp

16.	 de Boer H, Donker AS, Kostons DDNM, van der Werf GPC. 
Long-term effects of metacognitive strategy instruction on 
student academic performance: a meta-analysis. Educ Res 
Rev. 2018;24:98-115. doi: 10.1016/j.edurev.2018.03.002.

17.	 Aydın S. An analysis of the relationship between high school 
students’ self-efficacy, metacognitive strategy use and their 
academic motivation for learn biology. J Educ Train Stud. 
2015;4(2):53-9. doi: 10.11114/jets.v4i2.1113.

18.	 Ostovar S, Abedi M. A comparison of motivational beliefs 
and self-regulating learning strategies among normal and 
probation students. Journal of Educational Psychology 
Studies. 2016;13(24):1-20. [Persian].

19.	 Sepahvandi MA, sabzian S, Geravand Y, Bayranvand S, 
Pirjavid F. Effectiveness of Cognitive Techniques on Academic 
Motivation and Academic Performance of Female High 
school Students in Isfahan. New Educational Approaches. 
2016;11(1):63-80. doi: 10.22108/nea.2016.21058. [Persian].

20.	 Klinger E, Cox WM. The Motivational Structure Questionnaire, 
Personal Concerns Inventory, and their Variants: Psychometric 
Properties. In: Cox WM, Klinger E, ed. Handbook of 
Motivational Counseling. New Jersey: Wiley; 2011.

21.	 Aghamohammadian Sharbaf H, Salehi Fadardi J, Cox WM. 
Validation of the Persian Personal-Concerns Inventory. 12th 
Iranian Researchers Conference in Europe; 2004; University 
of Manchester, UK.

22.	 Jiang Y, Kleitman S. Metacognition and motivation: links 
between confidence, self-protection and self-enhancement. 
Learn Individ Differ. 2015;37:222-30. doi: 10.1016/j.
lindif.2014.11.025.

23.	 Karimi Jozestani L, Faramarzi S, Yarmohammadian A. The 
Effectiveness of Training Metacognition-Based Study Skill 
on the Students’ Achievement Motivation, Self-Efficacy, 
Satisfaction with School and Resilience. Interdisciplinary 
Journal of Virtual Learning in Medical Sciences. 
2016;7(2):e12151. doi: 10.5812/ijvlms.12151.

24.	 Rostami F, Aliabadi V. Academic Motivation Achievement 
among Agricultural Students based on Cognitive and Meta 
Cognitive Strategies. Journal of Agricultural Education 
Administration Research. 2014;6(30):67-76. doi: 10.22092/

jaear.2014.100988. [Persian].
25.	 Rezaei T, Yazdi-Ravandi S, Ghaleiha A, Seif-Rabiei MA. 

Depression among medical students of Hamadan University 
of Medical Sciences in 2014: The Role of demographic 
variables. Pajouhan Scientific Journal. 2015;13(4):1-8. 
[Persian].

26.	 Efklides A. Interactions of metacognition with 
motivation and affect in self-regulated learning: the 
MASRL model. Educ Psychol. 2011;46(1):6-25. doi: 
10.1080/00461520.2011.538645.

27.	 Heckhausen J, Wrosch C, Schulz R. A motivational theory of 
life-span development. Psychol Rev. 2010;117(1):32-60. doi: 
10.1037/a0017668.

28.	 Alcı B, Yüksel G. An examination into self-efficacy, 
metacognition and academic performance of pre-service ELT 
students: prediction and difference. Kalem Eğitim ve İnsan 
Bilimleri Dergisi. 2012;2(1):143-65.

29.	 Koçak R, Boyacı M. The predictive role of basic ability levels 
and metacognitive strategies of students on their academic 
success. Procedia Soc Behav Sci. 2010;2(2):767-72. doi: 
10.1016/j.sbspro.2010.03.099.

30.	 Schleifer LL, Dull RB. Metacognition and performance in 
the accounting classroom. Issues in Accounting Education. 
2009;24(3):339-67. doi: 10.2308/iace.2009.24.3.339.

31.	 Noori A, Sanagoo A, Amini M, Adib M, Jouybari L. The 
effect of teaching metacognitive strategies on students’ 
metacognitive awareness and academic performance of 
students. Development Strategies in Medical Education. 
2016;3(1):11-9. [Persian].

32.	 Mohammadi Y, Kaykha A, Sadeghi A, Kazemi S, Raeisoon MR. 
Relationship of metacognition learning strategy and locus of 
control with academic achievement of students. Bimonthly 
of Education Strategies in Medical Sciences. 2015;8(5):323-8. 
[Persian].

33.	 Abdellah R. Metacognitive awareness and its relation 
to academic achievement and teaching performance of 
pre-service female teachers in Ajman University in UAE. 
Procedia Soc Behav Sci. 2015;174:560-7. doi: 10.1016/j.
sbspro.2015.01.707.

http://journals.sbmu.ac.ir/Neuroscience

