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Abstract

The purpose of this study was to compare the differences of using meta-cognitive strategies 

LQ�KLJK�VFKRRO�VWXGHQWV�ZKR�VWXG\�LQ�WKH�¿HOGV�RI�PDWKHPDWLFV�DQG�KXPDQLWLHV��)RU�GR�WKLV��

140 high school students were selected randomly. The Swanson’s Meta-cognition Strategies 

Test was administrated for sample groups. The acquired means for two regroups were 

compared with t-test for two independent groups’ method. Results indicated that two groups 

were meaningfully differed from each other (sig=0.01) in using meta-cognitive strategies, 

DQG�PHDQ�RI�VWXGHQWV�LQ�PDWKHPDWLFV�¿HOG�ZHUH�KLJK��$OVR�WKHUH�ZDV�D�PHDQLQJIXO�GLIIHUHQFH�

in task component between two groups (sig=0.002), and the mean of students in mathematics 

¿HOG�ZDV�KLJKHU�WKDQ�IURP�VWXGHQWV�LQ�KXPDQLWLHV�¿HOG�LQ�WKLV�FRPSRQHQW��7KH�KLJK�VFKRRO�

VWXGHQWV�LQ�PDWKHPDWLFV�¿HOG�XVH�PRUH�PHWDFRJQLWLYH�VWUDWHJLHV��HVSHFLDOO\�WDVN�FRPSRQHQW��

WKDQ�WKH�VWXGHQWV�LQ�KXPDQLWLHV�¿HOG�
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Introduction

Today, one of the main goals of education is 

to make the students gain the thinking skills 

and strategies which they will use throughout 

their lives, rather than storing information. 

$� JRRG� HGXFDWLRQ� VKRXOG� EH� DEOH� WR� VKRZ� WKH�

students how to learn, how to remember, how 

to motivate themselves and how to control 

their own learning, so that they can teach how 

WR�OHDUQ��)RU�DOO�WKHVH�UHDVRQV��WR�LQYHVWLJDWH�WKH�

process of the metacognitive skills of students 

LV� TXLWH� LPSRUWDQW� �$\GLQ�� ������� 'XULQJ� WKH�

last 30 years metacognition has become one 

RI� WKH�PDMRU� ¿HOGV� RI� FRJQLWLYH� GHYHORSPHQWDO�

research. Research activity in metacognition 

EHJDQ� ZLWK� -RKQ� )ODYHOO� �3DSDOHRQWLRX�/RXFD��

������� )ODYHOO� ������� GHVFULEHG� PHWDFRJQLWLRQ�

as knowledge and cognition about cognitive 

objects that are saying about cognitive (Yildiz et 

DO�� �������0HWDFRJQLWLRQ� LV� D�PXOWLGLPHQVLRQDO�

construct with two main dimensions: knowledge 

about cognition and regulation of cognition 

�3DQDRXUD��	�3KLOLSSRX���������

Some studies have indicated that metacognitive 

strategies may have impact on mathematical 

performance. Cognitive strategies are the 

learning tools, and metacognitive strategies are 

policies for monitoring and leading of cognitive 

strategies. So, metacognitive strategies have 

FUXFLDO� UROH� LQ� VXFFHVVIXO� OHDUQLQJ�� )ODYHOO�

�0RKDPPDG�$PLQL�� ������ KDV� SRLQWHG� WR� WKH�

three components of metacognitive knowledge: 
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a. individual knowledge of one’s own cognitive 

system: this component refers to individual 

knowledge about what he should know about 

learning and information processing, b. Individual 

knowledge of task: individual knowledge of 

task includes knowledge about nature, type, and 

quality of task which individual will involve with 

it and c.  Individual knowledge of strategies: this 

component refers to the knowledge of cognitive 

and metacognitive strategies and that the person 

knows when and where, what strategy can be 

XVHG��$FFRUGLQJ�WR�PDQ\�UHVHDUFKHUV��DSSOLFDWLRQ�

of cognitive and metacognitive strategies is 

LPSRUWDQW� IRU� VLJQL¿FDWLRQ� RI� OHDUQLQJ� SURFHVV�

�*OHEHU��������=KDQJ��������+D\QLH�HW�DO���������

2[IRUG���������VD\V�WKDW�OHDUQHUV�ZKR�DUH�PRUH�

aware and more advanced seem to use better 

strategies (Hamdan et al, 2010). Metacognition 

include taking conscious control of learning, 

planning and selecting strategies, monitoring the 

progress of learning, correcting errors, analyzing 

the effectiveness of learning strategies, and 

changing learning behaviors and strategies when 

QHFHVVDU\��.LP�HW�DO���������7KH�XVH�RI�VWUDWHJLHV�

may be affected by various factors, including age, 

experience in learning, and cultural background 

�'�O���������)RU�H[DPSOH���:HUQNH�HW�DO��������

argues that children around the age of ten are 

EHJLQQLQJ� WR�EH�DEOH� WR� UHÀHFW� DERXW� WKHLU�RZQ�

abilities, their own learning, and their knowledge 

in a more abstract manner and that this is the 

basis of metacognitive processing. Between the 

age of eleven to twelve a considerable increase 

in cognitive and metacognitive processes is 

described, which is becoming more differentiated 

and more effective in twelve to sixteen year old 

adolescents.

Results give indirect support to the importance 

of promoting an active life- style for the further 

GHYHORSPHQW� DQG� PDLQWHQDQFH� RI� HI¿FLHQW�

memory and cognitive processes in adulthood 

(Carretti et al, 2010). There is ample evidence 

that meta-cognitive skills, although moderately 

correlated to intelligence, contribute to learning 

performance on top of intellectual ability. On the 

average intellectual ability uniquely accounts for 

10 percent of variance in learning, Meta-cognitive 

VNLOOV�XQLTXHO\�DFFRXQW�IRU����SHUFHQW�RI�YDULDQFH�

in learning, whereas both predictors share another 

20 percent of variance in learning for students of 

different ages and background, for different types 

of tasks, and for different Domains )Veenman 

HW� DO�� ������� 6ZDQVRQ� ������� EHOLHYHG� WKDW� WKH�

strong relationship between metacognition and 

mathematical problem solving has important 

LPSOLFDWLRQV�LQ�XQGHUVWDQGLQJ�DFXLW\�LQ�VSHFL¿F�

areas of knowledge such as mathematics. Briars 

��������RQH�RI�WKH�¿UVW�WKHRULVWV�WR�WKH�UHDOP�RI�

mathematics education, stated that cognitive 

processes and knowledge infrastructures are the 

most important aspects of mathematical ability. 

)URP�WKLV�SRLQW�RI�YLHZ��SURFHVVHV�DQG�VWUXFWXUHV�

which are called mathematical ability include 

basic skill of information processing, content 

knowledge, and metacognitive knowledge 

�6HLI���������/RRNLQJ�DW�WKH�WLWOHV�RI�VSHFLDOL]HG�

lessons of students, diversity of lessons in the 

KXPDQLW\�¿HOGV�DUH�PRUH�WKDQ�PDWKHPDWLFV�¿HOG��

$V� GLIIHUHQW� VSHFLDOL]HG� OHVVRQV� DUH� FRPSRVHG�

of different knowledge structure, their desired 

learning needs to use appropriate learning 

VWUDWHJ\�� )RU� H[DPSOH�� PDWKHPDWLFV� FRQFHSWV�

learning and its problem solving need less 

repetition, recall, transcribe, mental imagery, 
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marking and so on, and mathematics lessons 

involves theorems, mathematical reasoning, and 

also problem solving related to the theorems 

�$EDEDI�� ������� $V� VWUDWHJLHV� DQG� FRJQLWLYH�

SURFHVVHV�XVHG�LQ�YDULRXV�¿HOGV�FDQ�EH�GLIIHUHQW��

it seems that metacognitive processes used in 

GLIIHUHQW�¿HOGV�DUH�GLIIHUHQW��7KHUHIRUH��WKH�DLP�

of the present study was to know that how much 

and what metacognitive strategies high school 

VWXGHQWV�ZKR�VWXG\�LQ�WKH�¿HOGV�RI�PDWKHPDWLFV�

and humanities use.

Method

This research was descriptive study aimed to 

describe and evaluate the frequency and types of 

metacognitive strategies of students according 

WR�WKHLU�¿HOGV�RI�VWXG\��6WDWLVWLFDO�VDPSOH�RI�WKH�

research involved 140 male and female students 

����VWXGHQWV�IURP�PDWKHPDWLFV�DQG����VWXGHQWV�

IURP�KXPDQLWLHV�¿HOG��RI�KLJK�VFKRROV�LQ�%RQDE�

LQ� WKH� ¿HOGV� RI� PDWKHPDWLFV� DQG� KXPDQLWLHV�

which were selected randomly by multi-stage 

cluster sampling. The instrument of the study was 

Swanson’s Meta-cognition questionnaire that 

included 20 questions with 4 items by scoring 

each question between 1 and 4. The questions of 

this test measured 3 categories of metacognitive 

knowledge. In person category, a person’s 

abilities in studying were investigated. They 

had tried to measure effects of age, motivation, 

gender, special competencies, study abilities and 

environmental restrictions in self category. Task 

category questions measured exam knowledge, 

story length, and speed, selection of paragraph 

structure goals and unfamiliarity of text. Strategy 

variable investigated awareness of reading 

again, deduction and revision (Nojbaee, 2013). 

6ZDQVRQ��������������FRQGXFWHG�D�IDFWRU�DQDO\�

sis on his own test and determined three factors 

of metacognitive knowledge class from principal 

component analysis involve: variables related to 

person, task, and strategy features evaluation. In 

WKLV�VWXG\��&URQEDFK¶V�DOSKD�FRHI¿FLHQW�RI������

was obtained for the questionnaire.

Results

Metacognitive strategies of 140 students in 

KXPDQLWLHV� DQG�PDWKHPDWLFV�¿HOG�ZHUH� VWXGLHG�

in this research. Descriptive statistics of each 

group are shown in Table 1.

Table 1

Mean and standard deviation of students’ scores 

metacognitive and its components according to 

WKHLU�¿HOGV�RI�VWXG\

Study

¿HOG N Mean

Std. 

Deviation

Total 

metacognition

Humanities �� ���� ����

Mathematics �� 60.61 5.15

Person Humanities �� 14.62 3.10

Mathematics �� 15.14 ����

Task Humanities �� ����� ����

Mathematics �� ����� ����

Strategy Humanities �� ����� �����

Mathematics �� ���� �����

Independent t-test was used to compare the mean 

of scores related to metacognitive strategies 

RI� VWXGHQWV� LQ� WKH� ¿HOGV� RI� KXPDQLWLHV� DQG�

mathematics.
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Table 2

/HYHQH¶V�WHVW�UHVXOWV�IRU�HTXDOLW\�RI�YDULDQFHV�DQG�LQGHSHQGHQW�W�WHVW�IRU�HTXDOLW\�RI�PHDQV

/HYHQH¶V�7HVW t-test

) Sig. t df

Sig.

(2-tailed)

Mean 

Difference

Total 

metacognition

Equal variances assumed ���� .002 -2.6 ��� ���� �����

Equal variances not assumed -2.6 ���� ���� �����

Person Equal variances assumed 5.4 .02 -1. 5 ��� .252 -.51

Equal variances not assumed -1.15 1.21 .253 -.51

Task Equal variances assumed .16 ��� -3.2 ��� .002 �����

Equal variances not assumed -3.2 1.35 .002 �����

Strategy Equal variances assumed ��� .35 ��� ��� ���� -.41

Equal variances not assumed ���� ���� ���� -.41

$FFRUGLQJ�WR�7DEOH����WRWDO�VFRUH�RI�PHWDFRJQLWLRQ�

(t = -2.6, p < 0.01) and task component (t = -3.2, 

p < 0.01) in mathematics students are more than 

KXPDQLW\� VWXGHQWV�� )LQGLQJ� DOVR� VXJJHVW� WKDW�

WKHUH� ZHUH� QR� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�

metacognitive components of person and strategy 

in both mathematics and humanities students.

Discussion

In this research with the aim of the study of 

metacognitive strategies used by mathematics 

and humanity students, mathematics students 

use total metacognitive strategies and knowledge 

of task strategy (individual knowledge of task 

includes knowledge about nature, type, and 

quality of task which individual will involve 

with it) more than humanity students. Bransford 

������� LQGLFDWHG� WKDW� VWXGHQWV�ZKRVH� UHDVRQLQJ�

skills are more developed are likely to be better 

OHDUQHUV��'DZVRQ���������

:HLVVEHUJ�� &DSODQ� DQG�+DUZRRG� ������� VWDWHG�

that cognitive strategies which lead to more 

interaction of reader with text and depth such 

as: summarizing, the recognition of graphing 

RUJDQL]HUV� RU� VHPDQWLF� PDSV� DUH� PRUH� EHQH¿W�

than repetition and pure mental review, graphing 

organizers or semantic maps may have more 

EHQH¿WV�EHFDXVH�WKH\�PDNH�VWXGHQWV�GLVWLQJXLVK�

important ideas from unimportant ideas and 

understand the relationship between ideas. The 

mentioned strategies are cognitive strategies 

�$EDEDI���������

+RZHYHU�� $EDEDI� ������� REVHUYHG� WKDW� LQ�

metacognitive strategies, the strong students of 

ERWK�PDWKHPDWLFV�DQG�KXPDQLW\�¿HOGV�VLPLODUO\�

use all metacognitive strategies. It means that, 

DOWKRXJK�WKH�VWXGHQWV�RI�GLIIHUHQW�¿HOGV�RI�VWXG\�

such as mathematics and humanity use cognitive 

strategies differently but they use metacognitive 

strategies in a same way. 
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7KH�SUHVHQW�VWXG\��XQOLNH�$EDEDI¶V��������VWXG\��

indicated that mathematics students use more 

metacognitive strategies and act consciously 

about the nature and type of the faced task. 

Identifying the type of the task can be due to 

develop and use of cognitive abilities related to 

appropriate strategy selection of problem solving 

in these students. The problem of education is 

not only to teach information, but at the same 

time, students are required to gain some social 

skills. In the process of cooperative learning, 

students gain some social skills such as problem 

solving, communication skills, decision making 

and time management. In general, the teaching 

methods based on constructivist approach 

can be said to have positive effects on many 

products of cognitive and affective learning 

such as achievement, retention, transfer, attitude, 

motivation, high-level cognitive strategies, 

attendance, peer-relations and self-esteem. 

The remarkably positive effects on effective 

variables, besides cognitive variables, increase 

the importance of teaching methods based on 

the constructivist approach more and more 

�$\GLQ�� ������� 0HWDFRJQLWLRQ�� OLNH� HYHU\WKLQJ�

else, undoubtedly develops with practice 

�3DSDOHRQWLRX�/RXFD���������

 

Conclusion

7KH� ¿QGLQJV� LQGLFDWHG� WKDW� WHDFKLQJ� RI�

metacognitive strategies has been effective 

LQ� OHDUQLQJ�� $OWKRXJK�� IHZ� VWXGLHV� DFFXUDWHO\�

compared students’ metacognitive strategies 

DFFRUGLQJ� WR� WKHLU� ¿HOGV� RI� VWXG\�� EXW� LW� VHHPV�

that if it is detected that using which strategies or 

learning and study skills can enhance individual’s 

metacognitive components, we can also use that 

VNLOOV�RU� WHFKQLTXHV� LQ�RWKHU�DUHDV�DQG�¿HOGV�RI�

the study in order to strength and improve all 

students’ metacognitive abilities.

Limitation

The major limitation of this study was that this 

study was limited to Iranian community. In this 

community there is a negative bias towards 

the humanities. Parents interested in empirical 

or mathematical education. So maybe the 

competition will lead to a certain degree in that 

WDOHQWHG� SHRSOH� DUH� SXVKHG� LQWR� FHUWDLQ� ¿HOGV��

$QRWKHU� OLPLWDWLRQ� ZDV� WKH� ORZ� VDPSOH� VL]H��

Due to these limitations are expected to conduct 

research in other countries with a large sample 

VL]H� WR� REWDLQ� VDWLVIDFWRU\� UHVXOWV�� )LQGLQJV� RI�

this research suggest that students who study 

various disciplines have different metacognitive 

strategies or various disciplines reinforce 

different metacognitive strategies. 
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