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ABSTRACT 

 

 This study was to examine the effect of metacognition methods in training mathematics courses. So 177 students including 95 ones 

in grade 2 of guidance school (46 she- and 49 he-students)and 82 ones in grade 1 of high school (41 she- and 49 he-students) were selected 
by multi-stage cluster random method from Sardasht, Dezfooland were divided in four she- and he- test and control groups(Totally eight 

ones). Firstthe students' grades in mathematics were assessed by a teacher made pretest. The subjects were trained by 

metacognitionmethod for 12 weeks, but the she- and he- control groups were trained traditionally.Finally a teacher mad test was issued to 
test them as post-test to all she- and he- groups (Both test and control groups) similarly. Primarily the tests were examined and confirmed 

by some mathematic experts, professors and teachersand their reliability was 0.71 and the validity was 0.83 by virtue of Cronbach alpha 
coefficient. The scores gained by pretest and post-test were analyzed by analytic dual intergroup variance test; the findings indicated the 

metacognition methods have improved the she- and he- students' mathematics achievementin guidance and high schools; on the other 

hand,the findings indicated no effect due to sexuality in guidance schools, but  it played some role in high schools. 
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INTRODUCTION  

 

 According to traditional training, learning 

mathematics is consist ofsome facts and methods and 

the learners are obliged to repeat them mechanically, 

but new methods emphasize on understanding 

concept, relating mathematical conception and 

reason and using discovery process to solve the 

problem in order to enhance and develop students' 

conceptual and strategic knowledge. The theoretical 

base of this education goal is on the principles of 

cognition theory in learning and metacognition 

psychology [1]. 

 Metacognition means 'Awareness of one's 

learning or learning way'. Thought and study skills 

are of metacognition skills. It is possible to teach 

some strategies to students to enable them to assess 

their conception to understand how much time they 

need to study some subject and choose a program 

useful for the study or to solve the problem(s). 

Downing et al. believe metacognition includes how 

to analyze though namely how one can conclude 

from analysis and how to practice what is learned. 

Students need to know how their mind operates in 

order to solve effectivelyproblems; in other words, 

they need to know how cognition duties are done 

such as memorizing, learning and solving problems 

[2].  

 The essential goal of metacognition theory is to 

help to think and promote thought skill; another 

goalis metacognitive training skills to transfer what 

learned in different situations. Metacognitive 

strategies are very important and benefited in training 

many subjects and meet many learners' needs [3]. 

 Many studies done in this regard indicate 

positive effect of metacognitivemethods on students' 

educational achievement (Specially in mathematics). 

In their study Ibab and Jauregizar tried todefine the 

relation between students' self-assessment with 

feedback and its effect on their performanceand 

measure the learners' motivation and utility of such 

devices in learning process; in addition, they studied 

the relation between metacognitive variables and 

educational and related performances in field of 

learning; their findings indicated better students' 

educational achievement, if they used interactive 

self-assessment. It should be noted that all students 

with low motivation level may use this educational 

device. Finally a relation found between the 

metacognitive variables and students' effort and 

performance. Also they proposed the necessity of 

incorporating self-assessment in the subjects to 

improve students' metacognitive knowledge [4]. In 

their study entitled, "Immediate and delayed effects 

of metacognitive instruction on regulation of 

cognition and mathematics achievement" Mevarech 

andAmranyindicated that the progress grouphad 

better mathematicaland regulation achievements but 

not regarding cognition knowledge. In addition, the 

progress group had different cognition knowledge 
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from the control group in university entrance exam 

[5]. Tan and Lasward examined the Impact of prior 

content and metacognitive knowledge on students' 

performance in an introductory accounting 

course;they examined the effect of five factors of 

reflecting students' difference in prior content and 

metacognitive knowledge on students' performance 

in an introductory accounting course; their findings 

indicated the independent variable had significant 

effect on prior content and metacognitive knowledge 

on students' performance. Also the 

students'metacognitive knowledge was different 

based on their language and sexuality [6]. In their 

study entitled, "Problem-based learning and the 

development of metacognition "Downing et al.  

found when we encounter a problem more probably 

we learn general and special skills about it, if the 

teacher introduces it as a problem-based subject and 

put us in a new social environment [2]. In their study 

entitled, "Metacognition in chemical 

education"Kaberman andDori studies the effects of 

thegrade 12
th

students'responsiveness to difficult 

question and analyzed the findings according to their 

classification; they found the students who had 

benefited from metacognitive instruction had 

significantly more educational achievement in 

Chemical education. Also it became clear this group 

was more aware of their cognitive processes and had 

high self-assessment [7]. Thompson et al. examined 

the effect of training mental fixation (Memory) in 

using metacognitivestrategies in a students' 

educational period without prior readiness as the 

students exposed to risk.: an intervention for 

academically unprepared college students; the 

metacognitive strategies learned to students to know 

and control instruction process lead to students' 

learning [8]. In a longitudinal studyDesoete studies 

32 students in grades 3 and 4 of primary schools 

regarding learning mathematics subject; their study 

indicated that metacognitive skills instruction may 

increase the students' potential to solve mathematic 

problems when they have not learned such skills 

before; in other words, when the students in grades 3 

and 4 learned such skills they could solve 

mathematic problems better than others [9]. In their 

study Mok et al. examined developmental patterns of 

school students' motivational, cognitive and 

cognitive-metacognitive competencies in Hong 

Kong; the students assessed their 

metacognitivepotentials by responding the 

questionnaire including sixmotivational and 

cognitive and metacognitive substandards; their 

findings indicated the students' metacognitive 

potentials decrease when they grow and from 

primary to high schools. Also a rapid decrease from 

primary to high schools indicatesthe age rather than 

sexuality has a considerable effect on students' 

understanding concerning metacognitive potentials 

[10]. Gourgey describes the metacognitive effect on 

instructing reading and mathematics and reactions to 

think in metacognitive style in students and self-

regulation processes promoting essential skills to 

read and solve mathematic problems; he considers 

metacognition increasingly important to learn. Artzt 

and Armour-Thomas examined seven experienced 

and novice mathematicsteachers' metacognitive 

elements concerning instructing problems solution 

and their metacognitive thought frames were 

examined before, during and after teaching the 

subject; the findings gained by observation, subject 

design, video and audio tapes of interviews of one 

semester. The findings analysis indicatedteachers' 

metacognitionplays positive and favorable role in 

class instruction [12].In his study Walters proposed 

metacognitive potentials as a successful predictor in 

state education level test; his findingsindicate 

positive and significant relation between the students 

grades and metacognition and success in Ontario 

state education level test. However, a positive and 

strong correlation was found between the two 

metacognition rates. Teachers should know to search 

better about students' metacognition and develop 

their potentials to change, self-assess and reflect to 

their learning [13]. 

 Also the findings from the studies done in Iran 

are in accordance with above findings. In her study 

entitled, "Examining The effect of Instructing  

Metacognitive On Mathematical Achievement"  

Fooladchangindicated the necessity of reforms to 

teach metacognitive skills in subjects curricula and 

mathematics[14]. Also in his study entitled, "The 

Effect Of Cognitive And Metacognitive Strategies 

On Increasing Learning And Memorizing Different 

Curricula Texts" Malekiconcluded teaching 

learnerscognitive and metacognitive strategies 

increases considerably the learning and memorizing 

levels so the teachers should teach such strategies to 

the learners specially to the weak ones [15]. Having 

examined the relation between cognitive styles, 

cognitive and metacognitive strategies with 

educational achievement Abdullahpoor, Kadivar and 

Abdollahiindicated cognitive and metacognitive 

strategies have positive correlation with educational 

achievementin mathematics. Subject achievement 

[16].In her study entitled, "The Role of 

InstructingThe Components of Metacognition 

Knowledge on Solving Math Problems" 

Rahimpoorindicated metacognitive instruction has 

positive effects on students' ability to solve 

mathematics Problems and is an effective method for 

students' learning mathematics. at high schools [17]. 

In her study entitled,"The Effect of Metacognitive 

Instructions on Problem Solution" Esmaeili found 

following findings: 

 - Metacognitive strategies instruction improves the 

problem solution. 

 - Metacognitive strategies instruction is effective by 

compound education (Mutual training with 

attributive retraining). 
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 Mathematics instruction and students' 

achievement have always been of important 

instructional challenges. Some devisedmechanisms 

includingbook reformand teachers instruction have 

been very effective but teaching methods should be 

reviewed and new styles should be presented such as 

metacognitive instruction deserve to be studied 

considerably; so this study is to examine the effect of 

metacognitive methods on teaching mathematics. 

[18]. 

 

2 - Hypotheses of the study: 

2 - 1 – Instruction by metacognitive method 

increases guidance school girls and boysstudents' 

achievement.  

2 - 2 –There is a difference betwinguidance school 

girls and boysstudents'mathematics achievement 

when they receive metacognitive education. 

2 - 3 - Instruction by metacognitive method increases 

high school girls and boysstudents' achievement. 

2 - 4 - There is a difference betwinhigh school girls 

and boysstudents'mathematics achievement when 

they receive metacognitive education.  

 

3 – Methodology: 

 Present study is experimental of pretest-posttest 

type with test and witness groups. The universe 

includes all second grade guidance school and first 

grade high school students of Sardasht, Dezfool in 

school year: 2009 – 2010 namely 177 students 

including 95 ones in second grade of guidance school 

(46 girls and 49  boys students) and 82 in first grade 

of high school (41 girls  and 41 boys students); they 

were selected by multi-stagerandom sampling 

method. (Note:In Iran`s educational system, boys and 

girls are studying in separated schools.) 

 In first step two mathematics teachers of 

guidance schools and two mathematics teachers of 

high schools(Two from girls' schools and two from 

boys' schools) were trained in six sessions of one 

hour. In first session different definitions of 

metacognition were proposed and its role in students' 

achievement was discussed. In second session Flavel 

cognitive view and metacognition elements were 

stated from his view and  it was examined with 

emphasis on related principles. In third session the 

instruction method based on metacognition 

(Including readiness, arrangement and assessment 

and mutual training method presented as a method to 

training metacognitive strategies. In fourth session 

the numbers of necessary sessions, the contents of 

instruction in each session and related subjects were 

discussed and decided and also the way to propose 

pretest and posttest questions was discussed and 

defined. In fifth session a sample ofmathematics in 

second grade guidance school and first grade high 

schoolmetacognition instructionwas executed by the 

researcher at the presence of the teachers and then 

their viewpoints were discussed and examined by 

virtue of Table to assess the method training teacher 

based on metacognitiontheory strategies. In sixth 

session having passed previous steps and receiving 

necessary training and skills the teachers executed a 

sample ofmathematics in second grade guidance 

school and first grade high school metacognition 

instruction at the presence of the researcher and he 

recommended his views regarding their executive 

ways. In second step lasting 12 weeks the teachers 

who had received the metacognitive method and the 

way to execute it used it in their classes 

(Experimental group). The program was executed 

without additional time and only during the classes 

hours, but the control groups were trained according 

to the traditional method without any special change 

in the curricula.  

 

4 – The study devices:  

 The devices were the tests made by teacher for 

mathematics subject executed as pretest and posttest 

monotonously at first and end of the curricula for 

experimental and control groups. Primarily some 

mathematics specialists, professors and teachers 

examined the tests and their reliability was 0.71 by 

virtue of Kendall'stau correlation coefficient and the 

validity was 0.83 by virtue of Cronbach alpha 

coefficient and confirmed.Also the hypotheses were 

tested by the intergrouptwo-wayvariance analysis 

test. 

 

5 – Findings: 

 Two independent variables:gender and study 

application (Each one in two levels) and dependent 

variable: pretest and posttest scores difference and 

the intergroup two-way variance analysis test in 

order to test H1; the findings are shown in Table 1; 

as you see the main effect of study application about 

the scores were significant: F = 52.830, 91, fd= 1 and 

P = 0.001. 

 In relation to H2by virtue of the findings from 

the intergroup two-way variance analysis test(Table 

1) the main effect of the students' sexuality with 

pretest and posttest scores difference and F = 10.523, 

91, fd= 1 and P = 0.002 was not significant namely 

study application, traditional method and 

metacognition had different effects in accordance 

with the guidance school students' sexuality (Girls 

and boys). 

 Two independent variables: gender and study 

application (Each one in two levels) and dependent 

variable: pretest and posttest scores difference and 

the intergroup two-way variance analysis test in 

order to test H3; the findings are shown in Table 3; 

as you see the main effect of study application about 

the scores were significant: F = 29.424,78, fd= 1 and 

P = 0.001. 
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Table1: The findings of guidance school students'intergroup two-way variance analysis:  

Changes  Source Total squares 

SS 

Freedom grade 

df 

Squares Mean 

MS 

F  Ratio 

 

Significance 

level 

Sig. 

Main effect 
Interaction 

effect 

Gender 3.897 1 3.897 0.809 0.372 

Application 255.309 1 255.309 52.830 0.001 

Gender*Application 50.854 1 50.854 10.523 0.001 

Error 439.775 91 4.833 --- --- 

Total 1717.625 95 ---- --- --- 

 
Table2: The findings of high school students' intergroup two-way variance analysis:  

Changes  Source Total squares 

SS 

Freedom grade 

df 

Squares Mean 

MS 

F  Ratio 

 

Significance 

level 

Sig. 

Main effect 
Interaction 

effect 

Gender 128.826 1 128.826 19.121 0.001 

Application 198.309 1 198.245 29.424 0.001 

Gender*Application 9.734 1 9.734 1.447 0.233 

Error 525.523 78 6.737 --- --- 

Total 1742.125 82 ---- --- --- 

 

 In relation to H4and according to the findings 

from the intergroup two-way variance analysis test 

(Table 3) the main effect of the students' gender with 

pretest and posttest scores difference and F = 19.121, 

78, fd= 1 and P = 0.001 was significant; on the other 

hand, the sexuality and application interaction was 

not significant by virtue of F = 1.447, 78, fd= 1 and P 

> 0.05 namely study application, traditional method 

and metacognition had not different effects in 

accordance with the guidance school students' 

sexuality (Girls and boys). 

 

6 – Discussion and conclusion:  

 It seems necessary to have a method of pre 

instruction and developingmathematicscrafts  and its 

conceptions and the instruction responsive to 

students' growth needs for the students whose 

mathematics is not in favorable rate. If mathematics 

instruction is based on inherent structure of 

mathematics to be used in daily experiences may be 

good opportunity for the students who have different 

problems in learning mathematics. 

 As you saw in the study the students benefited 

from metacognitive trainings had better grade in 

mathematics test than ones trained by traditional 

method. The experimental group grades were better 

while they had the same time and amount of 

instruction. The findings indicated that the study 

hypotheses were right and confirmed the effect of 

metacognitive instructions on guidance and high 

school she- and he-students' mathematics 

achievement so without influence of sexuality or 

level of education it is hoped that the students learn 

how to learn instead of memorizing formula in the 

conditions with cooperation, reasoning, 

contemplation and analysisand their mathematics 

improve. A cooperative environment creates some 

opportunities for discussion and reasoning about the 

solutions and when one demands help from others 

his (her) metacognition grows. These findings are in 

accord with other studies findings done by Ibab and 

Jauregizar,Mevarech and Amrany, Downinget 

al.,Tan and Lasward,Kaberman and Dori, Desoete, 

Thompson,Gourgey, Walters, Fooladchang, Maleki, 

Abdullahpoor, Kadivar and Abdollahi and 

Rahimpoor indicating training metacognition may 

enable students to solve varied and complicated 

problems and promote their understanding. The 

findings indicate metacognitive instruction 

influences she- and he- students' mathematics 

achievement in guidance and high schools in contrast 

to the viewpoint presented by Mok et al. who stated 

the metacognitive processes decreases when age 

increases so it is concluded that the metacognitive 

instructions have been effective on high school level 

and improved the students' mathematics 

achievement. Also these factors may be effective to 

improve the high school students' mathematics 

achievement, too; of course, when the students 

becomeelder it is more difficult to motivate them 

(Specially in relation to the guidance school he-

students) in a way that the study findings indicate 

some difference between the high school he- and 

she-studentsrelating to the effect of metacognitive 

instructions on their mathematics achievement. The 

findings from the comparison in high school level are 

in line with Tan's and Lasward'sindicating the 

students' metacognitive knowledge is different due to 

their sexuality. 

 Also metacognitive instructions use, the 

teacher's way to teach and his (her) methods and 

mechanisms are other factors influencing success. 

Present researcher believes it is necessary to be sure 

if the teachers are ready and have related skills to use 

such methods and if they believe such methods are 

useful to improve the students' achievement. Many 

teachers pass their time in class by talking and 

questioning about gathering only simple facts and 

one percent of the time for the questions needing 

contemplation. As Fooladchang stated if education is 

to educate students able to accept the responsibility 

of their learning so first it is necessary the teachers 

learn such skills unfortunately this weakness is more 

considerable in the male teachers than the female 
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onesasthe study findings indicated, too. One of the 

most important not instructingmetacognitive skills in 

classes and lack of emphasis on cognitive 

andmetacognitive strategies is that the teachers do 

not esteem these strategies valuable or are unaware 

of them; however, it is necessary to apply some 

mechanisms to promote the teachers' ability and 

motivation to use the active methods of teaching to 

be changed by teacher educational programs. In this 

regard the researcher's observations were in line with 

the findings ofArtzt and Armour-Thomas and 

Walters who believed the teachers should try to study 

metacognition and the way to develop students' 

potentials, self-estimation and improve their 

learning.Teachers' metacognitionplays a role 

completely known, positive and favorable in class 

instruction so it seems necessary to reform the 

teachers' educational curricula and on – job 

education.  

 According to study findings and using 

metacognitive strategies more effectively and 

frequently following points are recommended in 

order to promote the students' mathematics 

achievement \: 

 Compiling books in field of instructing study 

strategies and metacognitive strategies for different 

educational levels for teachers and students in the 

introduction of the curricula,arranging study methods 

based on active teaching and metacognition methods 

to familiarize students and teachers, compiling 

curricula according to metacognitive strategies, 

programs to hold on – job training and workshops to 

train motivational, cognitive and metacognitive 

strategiesto increase teachers' awareness, equipping 

schools concerning enough space and educational 

aids appropriate to execute metacognitive trainings, 

executing similar studies by using other 

metacognitive strategies in subjects and other 

different strategies, trying to select uniformed 

samples in view of variables such as IQ, educational 

achievement motivation, social and economic 

classes, … in experimental and control groups 

providing theopportunity to compare them better.  
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