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 This study aimed at examining the effect of metacognitive strategies instruction on 

reducing failure to solve math problems among six grade students. Eighty students who 

have been studying in institutes of district 3 in the city of Shiraz, Iran, during the 

educational year 2013-2014 were selected through cluster random sampling and they 
were distributed in two experimental and control groups. Each group consisted of 40 

students (40 girls and 40 boys). The present study was quasi-experimental and it was 

considered as an applied research that was conducted through field research. It was 
divided into two experimental and control groups to examine the effect of effect of 

metacognitive strategies instruction on reducing failure to solve math problems among 

six grade students. Questionnaire consisting of ten open-ended questions was 
administered to collect data. Teacher provided the experimental group with some 

information of metacognitive and its strategies during two sessions every week. Each 

session took 90 minutes that totally the students were taught for a period of six weeks. 
At the end both experimental and control group were subject to the post-test. 

Consequently, data was analyzed by descriptive statistics and inferential statistics.  In 

descriptive statistics, indices such as mean and standard deviation were used to describe 
data and in inferential statistics, covariance and T-test of independent group subjected 

to SPSS were used to analyze data. Data was. The results indicated that metacognitive 

strategies instruction affected on reducing failure to solve math problems among six 
grade students. Also there was no significant difference between boys and girls 

students.  
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INTRODUCTION 

 

 One of the main tasks of the country's education system to prepare all members of society, especially 

students, Tomorrow and build and strengthen community problem-solving ability to cope with changing 

conditions of life (Amin Beygai, 2010). Education in the Primary School, as a critical input in terms of all-round 

development of the individual and the impact of the adoption and maintenance of students' stress is (Mofidi, 

2001). And address issues that students are a valuable asset of any society, for the advancement of individuals 

and the society is of great importance this point can be studied from different aspects (Moayeri, 2005). In other 

words, schools are no longer able to use only a dry surface and retain more satisfied practices and learning 

transfer Lessons to learn the purpose of their education, but schools must inform children and young people in 

their community and with their own time of cognitive and metacognitive skills (Pour Zuhair 2008). Experience 

has shown that many students, especially in elementary schools are helpless in solving a mathematical problem. 

Now the question is why sixth grade students are able to solve mathematical problems and in doing so numerous 

problems facing them? Are they able to receive training metacognitive strategies by teachers acquiring better 

results? Identify the purpose of the meta-cognitive knowledge and human processes and their products, and 

more simply, metacognitive approach to human knowledge identification and knowledge he refers. Teaching 

metacognitive strategies is a set of steps that the environment provides to guide students in classroom situations 

in order to solve the problem to pay the correct. Thus, metacognition is a broad concept that includes knowledge 

about the nature of persons identified as the nature of the various cognitive tasks as well as possible strategies to 

cope with different tasks (Flavell& Miller 1993; quoted Saif, 2010). According to Piaget's cognitive view of 
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sixth grade students are in the operational phase. They are known for their expertise in problem solving and rely 

on your understanding, and most of the students in the final stages of this dependence are (Kharrazi, 2006). The 

rapid development of science and technology and the rapid pace of social change, increasing the amount of 

information and increasing the supply of new technology, have made education the developed countries, more 

and more attention to the metacognitive strategies. . The use of metacognitive strategies, in most advanced 

countries, especially in primary schools as a teaching aid is necessary Students to the structure and format of the 

old mental and intellectual confines of the known and familiar, beyond laying And the new horizons and 

achieve in education and life (Shabani, 2011). Research literature has shown that the use of cognitive and 

metacognitive strategies to enhance the learning of these measures will lead learners and this is especially for 

learners with learning difficulties to be faced, is impressive. Since most elementary school students learn math 

and problem solving, This study aims to explore the effect of metacognitive strategies on disability sixth grade 

students engage in mathematical problem solving. Clip and trust (2012) in a study entitled "Evaluation of the 

effect of metacognitive strategies on reading literacy of female students" the results achieved Teaching 

metacognitive strategies on reading literacy students is effective and has good stability over time. In other 

research Ababaf (2008) found that metacognitive strategies, cognitive strategies, helping them to assert control 

and it is necessary for success in learning Cognitive and metacognitive strategies used together. Jazayeri and 

Esmaili (2002) in a study entitled "The effect of metacognitive strategies on problem solving performance" 

showed that metacognitive strategies training on students' problem-solving performance effective. Beckman 

(2012) in their study of the impact of metacognitive strategies has shown that the use of cognitive and 

metacognitive strategies are effective in increasing understanding and retention of textbooks And also to the 

metacognitive strategies helps in enhancing learning efficiency. Bayat and Tarmizi (2010) concluded that a 

moderate positive correlation between students' metacognitive strategies and practice algebra problem 

there.Panaoura and Philippou (2007) during a study found that cognitive ability, mathematical ability, working 

memory capacity and processing are completed efficiently communicate with each other. 

 

Method:  

 The experimental part of the present study and applied research that has been done in field And with both 

test and control groups, and the effect of metacognitive strategies on disability Math problem solving by 

students in the Sixth Shiraz District 3 In the academic year 2013-2014, is discussed. 

 

Statistical Society:  

 The study sample population included all sixth-grade male and female students in the third grade in Shiraz. 

 

Sample and sampling procedure:  

 According to the experimental part of the study, sixth-grade students from the community 80 students (40 

boys and 40 girls) using cluster random sampling method were selected as sample. 

 

Measuring instruments:  

1 Mathematical Problem Solving Inventory:  

2 Evaluations and Scoring: 

 

Methods of data analysis:  

 Information and data extracted using two methods, descriptive and inferential statistics were analyzed. 

Measures of central tendency based on descriptive statistics such as mean and standard deviation were used to 

describe the data. In inferential statistics to analyze the data obtained from the covariance and t tests for 

independent samples using SPSS statistical software was used. 

 

Results:  

 
Table 1: Frequency distribution and percentage of participating in the study. 

Indicators 

Group 
Frequency Percent 

Experiment 40 %50 
Witness 40 %50 

Total 80 %100 

 

Table 2: Kolmogorov-Smirnov test to check the normality of the distributions of students' inability to resolve the issue. 

Index 
Test 

Kolmogorov-Smirnov Z Significant level 

Pretest 0/483 0/827 
After the test 0/641 0/762 
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Table 3: Levine's test for equality of error variance for variable inability to solve the problem of students after the test. 

Variable F Significant level 
Problem Solving 0/80 0/436 

 

Table 4: t-test for comparison between two groups of students' inability to solve the problem of control and test began. 
Index 

 
 

 

 
 

Group 

Number Average SD 
The mean 
difference 

TCalculated 
Degrees 

of 

freedom 

Significant 
level 

Levine's test 

(homogeneity of 
variances) 

F 
Significant 

level 

Experiment 40 67/62 8/52 0/25 
 

1/12 78 0/438 2/13 0/672 
Control 40 67/37 8/23 

 

Table 5: Analysis of covariance for the dependent variable: the inability to solve the problem in the following tests. 

Source 
Type III sum of 

squares 
df Mean square F Significant level 

square 
 

Eta 

Inability to solve the 

problem 
328/67 1 328/67 5/75 0/001 0/572 

Group 2271/50 1 2271/50 12/860 0/000 0/435 
Error 843/29 78 10/81    
Total 3626 80     

 
Table 6: Comparison of meta-cognitive strategies to decrease the boys and girls in mathematical problem solving. 

Groups Number Average SD t d.f P 
Boys 20 76/11 9/43 

1/32 38 0/97 
Girls 20 74/53 9/41 

 

Discussion and conclusions : 

 The main hypothesis of this study: Teaching metacognitive strategies to decrease sixth grade students' 

mathematical problem solving is effective. Based on these results, the use of metacognitive strategies training 

reduces disability in the sixth grade students in mathematical problem solving. These findings and the results of 

some studies, including Andrew Gest, (2009), Torabi (2006), Ostovar, (2001) and the Kardan and Zameni(2010) 

is consistent. In explaining the findings of the present study it can be stated that teaching through metacognitive 

strategies to teach students Mind from the constraints of tradition that can be dried, frozen and saved straitjacket 

and free thinking, creative, and repulsive to build and fortify a replacement. The teaching of metacognitive 

strategies, in the space given to students that they will cause and increase motivation and learning. Class 

metacognitive strategies in terms of diversity of ideas and the sharing of ideas and experiences, students will 

also be creative. This class of material is necessary to develop methods that The kind that can help students to 

learn from people who are motivated, driven methods such as questioning and challenging, encouraging debate 

and discussion, racing and recreational use, to critique, learning using a variety of learning tools, space, cheery, 

fresh and up to date information. Due to the variety of metacognitive strategies in learning new skills and using 

graphics software, training and research, increasing student interest and learning in ours. In total use of 

metacognitive strategies for learning new information provided, students will be attracted to and encourage them 

to learn and learn and be interested. Metacognitive strategies training paradigm that has brought about enormous 

changes in human lifestyle and is one of the areas where a major part of these changes is dedicated to learning 

and student achievement. Teaching metacognitive strategies-based learning by creating fundamental changes in 

traditional concepts can inefficiencies fix the education space And brought many changes in the following areas: 

quality of education, strengthen memory, eagerness to learn, and stable transmission rate and deepen learning 

Create reasoning and creativity, and ultimately create positive change in students' attitude and achievement In 

them, especially in math. Proper use of metacognitive strategies to motivate learning, the depth and breadth of 

learning and sustainability of the Boredom and monotony, and mental skills to answer questions of students and 

the role of (Amirteymory, 2007). Proper use and purpose of these strategies for rethinking and restructuring of 

the educational system on the one hand and the other for teaching literacy curriculum revitalization And enrich 

the learning environment and to engage the learner and learning resources are required. On the other hand, the 

benefits and proper use of metacognitive strategies targeted at the education system indirectly involved in the 

student In the process of teaching and learning is motivation. Teachers can use targeted programs, new materials 

are designed to suit the needs and interests of students or that the content can be modified. It is also one of the 

reasons for the proper use of metacognitive strategies in a planned education system is that their curriculum to 

facilitate the learning process, thus allowing learning, developing their resources Determine their own learning 

speed and enhance the interaction between learners and teachers in active learning and a flexible environment 

Constantly changing and may make the production and distribution of knowledge. In total use of these strategies 

in order to learn the nature of a dynamic and challenging environment is created, Quality and effectiveness of 



18                                                              Hamideh Khademolhoseini et al, 2014 

Journal of Applied Science and Agriculture, 9(18) December 2014, Pages: 15-18 

 
learning increases several times. In explaining these findings, the same can be stated that teaching metacognitive 

strategies as new tools, huge potential for change in teaching and learning and the quality of teaching and 

learning in educational systems that promote good use of them. Metacognitive strategies compared to traditional 

classroom training would be to teach the students to be motivated, why do they play a role in the learning 

process and learning to be attractive to themand motivate them in their work early. Learning metacognition 

strategies described above, Review them, creating harmony between content and learn more productive and 

better help students and their academic achievement in mathematics is due. A total of metacognitive strategies 

than traditional classroom materials for students richer, more effective, more interesting and makes alive. 

 Research sub-hypothesis: the effect of metacognitive strategies on reducing disability in mathematical 

problem solving in the boys and girls are different. Based on the results of the effectiveness of metacognitive 

strategies the decrease of mathematical problem solving, there is no significant difference between boys and 

girls and the effectiveness of meta-cognitive strategies to reduce disability in math problem solving by six boys 

and girls of this study is the same. The findings of this study, no similar study has examined the current 

hypothesis. The explanation of these findings, it can be acknowledged that the Due to the small size of male and 

female target groups metacognitive teaching strategies as well as the same number and length of training 

sessions, And outlines the factors that have caused the interference as much as possible to minimize potential 

differences between the sexes, despite the identical content of the training sessions For both same-sex and same 

lack of difference in the effectiveness of teaching metacognitive strategies The decrease of mathematical 

problem solving in the boys and girls do not mind so long ago. 
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