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ABSTRACT 

It is commonly observed that our students are deprived from the practical ways of teaching 

and most of our teaching and learning system is based on the rote memorization without any 

thinking and cooperation of students. So in this research work researcher tried to introduce 

the higher level methods of teaching which are very essential while teaching the students for 

proper concept development and to make them creative.  

The nature of research used in this study was true experimental research consisting 

pre-test and post test control group design. This study consists of 2 experimental groups and 1 

control group. The 2 experimental groups were consisting on meta-cognitive instruction 

group and cooperative learning group respectively. The students of former group were 

thought with the help of meta-cognitive strategies and the students of later group were 

thought by the cooperative learning method. On the other hand the control group students 

were taught according to their previous routine no specific treatment was applied on them. 

The population of this study was the biology students of secondary level and the sample was 

selected from the Faran Model High School Jhang. The researcher selected the sampled 

school by using convenient sampling technique and the sample for this study was divided in 

groups by using random sampling technique. The sample was all the biology students of 10th 

class section A enrolled in Faran Girls High School, Satellite Town Jhang. The reasons for 

selecting the private sector school were that, the public sector high schools were not willing 

to approach their students due to safety issues and government policies. Then the private 

school was selected as the sample of study because the standard of this school was very near 

to the public sector schools.  

There were total 69 students who were enrolled in the 10th class. From that class 9 

students were not punctual and not interested to participate in the study. Hence the researcher 

selected the 60 students for this study and the researcher randomly divides the students in 3 

groups as defined earlier. Through this sampling technique equivalent groups were formed as 

they were double checked i.e. by randomization and pre-test. The pre-test results of the 

sample ensure the equality of groups. All the sampled students were taught by their own 

school teachers to avoid the threats of validity. The researcher took the pre test and post test 

based on biology subject to compare the achievement level of students and Meta-cognitive 

Awareness Inventory (MAI) was filled from all the students of 3 groups as pre-test for the 

sake to equalize the groups and the post test of MAI was taken from experimental group 2.  
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The participants of experimental group 1 and experimental group 2 were taught same 

topics but in different teaching methods i.e. group 1 with IDEAL (Identify, Define, Explore, 

Act, Look) and group 2 with CL strategies.  The participants of group 1 have to understand 

the concepts by using the IDEAL technique by thinking while the group 2 was divided in 

small groups. Each group comprised on 5 students. They learn the things by sharing the 

concepts with each other within the group and with other groups as well. On the other hand 

the control group participants were taught simply by lecture methods. The teacher covered 

section I consisting of 2 chapters from the book named ‘’ Gaseous Exchange’’ and ‘’ 

Homeostasis’’. After intervention of 11 weeks the researcher took the post test from all the 

groups.  

The data were analyzed with the help of descriptive statistics, paired sample t-test, 

one way analysis of variance (ANOVA), one way analysis of co-variance (ANCOVA), and 

cross tabulation. The results of this study concludes that there was no noteworthy difference 

exist between respondents of each groups such as control, experimental 1 and experimental 2 

based on randomization of data. Later treatment given to first experimental group based on 

meta-cognitive learning which helps the students of the same group performed comparatively 

significantly better than peers in rest of groups such as cooperative learning group as well as 

control group. The results of paired sample t-statistics also help to come to this point that 

better performance was observed in the level of better learning based on meta-cognitive 

learning skills being part of daily life teaching and learning. These skills are not only helpful 

for the teachers to think critically but also helpful for learners to perform better in their 

professional career which is more important for development of our generations. So, on the 

bases of these results it was recommended by the researcher that teachers should focus on 

their teaching method and should use such teaching methods which compel the students to 

think and to be cooperative with one another.  

Keywords:   

Meta-cognitive instruction, Meta-cognitive awareness, Regulation of knowledge, Cooperative 
learning strategies,  

 

 

 

 



x 
 

 

LIST OF CONTENT 

Chapter Topic Page 

1 INTRODUCTION  1 

1.1 Statement of the Problem  4 

1.2 Significance of the Study 5 

1.3 Objectives of the Study 6 

1.4 Hypotheses of the Study 7 

1.5 Delimitations of the Study 7 

1.6 Operational Definitions 8 

2 LITERATURE OF THE RELATED REVIEW 9 

2.1 

2.2 

Definition of Metacognition 

Metacognition and its Awareness 

10 

12 

2.3 Significance of Metacognition 16 

2.4 Metacognition and its Components 18 

2.5 

2.6 

Meta-cognition: Characteristics & Implications 

The Mechanism of Metacognitive Process 

20 

24 

2.7 Approaches in Accessing Metacognitive Process 26 

2.8 Functions of Metacognition 32 

2.9 Teacher’s role in Training Metacognition 34 

2.10 Metacognitive Strategies 35 

2.11 Important role of metacognition in schools 45 

2.12 Benefits of metacognition 46 

2.13 Challenges of metacognition 46 

      2.14 Role of schools in making use of meta-cognition 47 

2.15 Role of teachers in making use of meta-cognition 48 



xi 
 

Chapter Topic Page 

2.16 Metacognition and teaching 49 

2.17 

2.18 

2.19 

Cooperative learning  

History of cooperative learning 

Components of cooperative learning 

52 

53 

54 

2.20 Cooperative learning techniques 56 

2.21 Cooperative learning in classrooms 59 

2.22 Cooperative learning outside the classroom 62 

2.23 

2.24 

Cooperative learning as motivational set 

Effectiveness of CL on Science Achievement 

63 

64 

3 RESEARCH METHODOLOGY  67 

3.1 Nature of research 67 

3.2 Population of study 68 

3.3 Sample and Sampling Technique 68 

3.4 Design of study 69 

3.5 Experiment procedure 71 

3.6 Role of teacher in intervention 71 

3.7 Details of intervention 72 

3.8 Instrumentation 74 

3.9 Framework of the study 75 

3.10 Limitations of study 77 

3.11 Delimitations of study 78 

3.12 Methods of data analysis 79 

3.13 Access provisions 79 



xii 
 

Chapter Topic Page 

3.14 Ethical considerations of study 80 

3.15 Researcher’s position 81 

4 ANALYSIS OF DATA AND INTERPRETATIONS 85 

5 SUMMARY, FINDINGS, CONCLUSIONS, AND 
RECOMMENDATIONS 

105 

5.1 Summary 105 

5.2 Findings 107 

5.3 Discussion  111 

5.4 Conclusion 114 

5.5 Recommendations 118 

5.6 Recommendations for future studies 120 

 REFERENCES  121 

 APPENDICES   

 Appendix A 152 

 Appendix B 
 
Appendix C                                                                                   
 
Appendix D                                                                                       
 
Appendix E 
 
Appendix F 
 
Appendix G  
 

155 

158 

161 

164 

165 

  166 

 Appendix H    172 

 Appendix I  176 

 Appendix J 

Appendix K 

178 

179 

 



xiii 
 

LIST OF TABLES 

Table No. Title Page 

2.1 Components and Subcomponents of MA  13 

2.2 Details of Meta-cognitive Awareness Sub-elements 15 

3.1 Internal Consistency Reliability of Achievement test 72 

3.2 Internal Consistency Reliability of MAI 73 

3.3 Alignment Of Research Methodology 74 

4.1 Age Wise Classification of Respondents 86 

4.2 Classification w.r.t Parents’ Profession 86 

4.3 Classification w.r.t Parents Qualification 87 

4.4 Classification w.r.t Income Status of Parents 87 

4.5 Difference in Scores of Meta-Cognitive Inventory of Three 

Groups 

88 

4.6 Scores of Meta-cognitive Group based on Meta-Cognitive 

Inventory 

89 

4.7 Scores of Meta-Cognitive Group Based on Achievement Test 90 

4.8 Scores of Cooperative Group Based on Achievement Test 91 

4.9 Pre-Test-Scores – Achievement Test 92 

4.10 Analysis of Covariance Based on Posttest Scores for 

Achievement Test 

93 

4.11 

 

4.14 

 

 

 

Post Hoc Multiple Comparison ANCOVA Analysis for 

Posttest 

Scores based on Achievement Test 

 

 

Scores of Control Group Based on Achievement Test 

 

 

94 

95 

 

 

96 

 



xiv 
 

Table No. Title Page 

4.14                   Post Hoc on ANOVA Gain Scores Based on Achievement            

Test 

   98 

4.15 Scores of Low-Achievers in Test [Metacognitive Group] 99 

4.16 Scores of high-achievers in Biology test [Metacognitive 

Group] 

100 

4.17 Scores of low-achievers in Biology test [Cooperative Group] 101 

4.18 Scores of high-achievers in Biology test [Cooperative Group] 102 

4.19 Scores of low-achievers in Biology test [Control Group] 103 

4.20 Scores of High-Achievers in Test [Control Group] 104 

 

  



xv 
 

LIST OF FIGURES 

Fig. No. Title Page 

2.1 Cognition and Metacognition 20 

2.2 Three Functions of Metacognition 32 

3.1 Research Design Of Study  70 

3.2 

4.1 

Theoretical Framework of the Study  

Estimated marginal mean of posttest scores based on pretest 

76 

94 

4.2 Pretest-posttest scores of low-achievers in Biology test 
Metacognitive Group] 

99 

4.3 Pretest-posttest scores of high-achievers in test [Metacognitive 
Group] 

100 

4.4 Pretest-posttest scores of low-achievers in test [Cooperative 
Group] 

101 

4.5 Pretest-posttest scores of high-achievers in test [Cooperative 
Group 

102 

4.6 Pretest-posttest scores of low-achievers in test [Control 
Group] 

103 

4.7 Pretest-posttest scores of high-achievers in test [Control 
Group] 

104 

  



xvi 
 

LIST OF ABBRIVIATIONS 

Sr. No  Abbreviation  Description  

1 ANOVA Analysis of Variance 

2 cf. Cited from 

3 HEC Higher Education Commission  

4 MS Mean Square 

5 Df Degree of freedom 

6 ANCOVA Analysis of co-variance 

7 IDEAL Identify, Define, Explore, Act, Look 

 

 



1 
 

Chapter 1 

INTRODUCTION 

The success and advancement of a country mainly depends on the choice of education that 

is accessible to its population as the education is the backbone infrastructure of any 

country in the world. It is most dominant tool of change (Kizlik, 2010). Now a day’s 

teachers have to face many challenges to teach the students of various abilities. VanSciver 

said, "now teachers have to face academic variety which was rarely seen in past" 

(VanSciver, 2005: p.534). Many researchers showed the considerable effect of 

instructional strategies on student’s scholarly presentation. Those pupils extensively 

secure higher marks in their subject tests that were given instruction in modern teaching 

methods in contrast to those who taught lesson in traditional way (Khurshid & Ansari, 

2012). The information that is based on activity enhances the ability of students to resolve 

their daily issues and improve their concepts to utmost grade. Students also effectively 

learn the lesson by activity-based instructions (Boud & Feletti, 1997). Doyle (2000) said 

that learning is influenced by use of variety of information processing than direct way of 

curriculum study. Hence, in this research two types of teaching methods are focused to 

find the effect on students’ achievement level. The introduction of both variable i.e. meta-

cognitive instruction and cooperative learning is given under. 

The simplest definition of meta-cognition is “cognition about cognition” or 

“thinking about thinking” (Miller & Miller, 2002, p. 175).  Hence this concept is versatile 

and profound so it has many more complex definitions (Dunlosky & Metcalf, 2009; 

Flavell, 1976).  Fundamentally, this is actually a continuous process that is based on 

reflections and actions. The people who think meta-cognitively can alter their 

understandings and their strategies (Shamir, Metvarech, & Gida, 2009). The clearest 

definition of meta-cognition focuses that it is a never ending process or cycle.   

The term meta-cognition deals with someone’s own understanding regarding his 

own thinking processes or any aspect relevant to his thinking (Flavell, 1976).  So 

basically, it can be said that meta-cognition is thinking about thinking.  There are two 

main divisions of meta-cognition: Knowledge of cognition and regulation of cognition 

(Brown, 1987). The knowledge of cognition deals with the thinking activities, thinking 

abilities, and the conscious thought processes (Veeman, Van Hout-Wolters, & Afflerbach, 
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2006).  Regulation of cognition deals with how students manage and monitor their 

thinking. All the activities that learners used to recover, redesign, or spread knowledge, 

seems to be meta-cognitive in sense (Everson & Tobias, 1998).  

The students who use their meta-cognition know very well about their life 

activities that when, what, and how to proceed with them (Countinbo, 2007).  On the other 

hand, they have alternative methods and new ways for the solution of their problems.  

Cognitive processes are monitored by various meta-cognitive strategies. These strategies 

are sequential processes which are used to manage one’s cognitive processes and to 

achieve cognitive objectives.  The learners can plan and check their current cognitive 

activities that have better meta-cognitive awareness. The students who struggle for their 

achievement use meta-cognitive strategies and enhance their thinking which leads to good 

learning and better performance in all activities of life (Hall, Danielewicz, & Ware, 2013). 

It is more difficult and challenging for the teachers to design meta-cognitive based 

instructions about the topic and subject matter.  The teachers should really change their 

methodology and should highlight the questions that really needed for the teachers to 

observe the current condition of the students. They have to connect their teaching methods 

with the meta-cognitive processes and should ask the meaningful and multidimensional 

questions during class discussions. It is said by Hartman (2001) that teaching the students 

with meta-cognitive strategies meant that the instructor will ponder about how his teaching 

will develop and enhance learner’s meta-cognition.  

The term meta-cognition explained as the understanding of one’s knowledge i.e. 

what does he know or what he doesn’t know and his/her capability to identify, influences, 

and manage one’s cognitive processes (Meichenbaum, 2005). Through this one can know 

about the proper use of various teaching and learning strategies, problem-solving 

strategies, and the reasons to use those particular strategies.  It is the skill to use previous 

knowledge for the sake of planning a strategy to meet the specific learning objectives; for 

problem-solving; for evaluation of results; and to change any teaching method if needed.  

Cognitive strategies are the essential mental capacities we use to think, ponder, and 

learn while remembering information, identifying images and signs, differentiating 

between various information, drawing results, and understanding text etc. These strategies 

can be recognized individually and assist the teachers and student to attain a specific goal 

like solution of any maths problem or understanding the content. On the other hand, the 
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meta-cognitive strategies also assist to ensure that the targeted learning objective has been 

achieved or being achieved.  The activities used meta-cognition are; plan a learning 

objective, using suitable skills, teaching strategies for the solution of problem, checking 

students understanding of text, self-evaluation and assessment for the sake of self-

correction, assessing the progress for finishing the assigned task, and knowing about the 

stimuli that distract them (Countinbo, 2007). 

From all the famous cooperative learning (CL) thinkers, Slavin (2001), explains 

the CL as the condition of teaching techniques in which the learners perform in the form 

of groups with the help of other members and are motivated to work in groups for the 

purpose of teachings tasks. CL technique might be as clear and simple as the learners meet 

with each other to clear the concepts related to academic responsibilities or these concepts 

might be tough or ambiguous. They can also use the motivation techniques to improve the 

performance of all the group members.  

In the study of Bilgin et. al. (2006) and Chang and Mao (2005), it was observed 

that CL strategies involve the learners in process of learning and try to better their abilities 

of thinking critically, reasoning abilities, and skills of solving a problem of the learners.  

As studied by Stevens, R., and Slavin, R. (2002) for the accomplishment of CL, peer 

interaction plays central role because it directly linked with the cognitive understanding.  

They focused that the students easily took part in learning processes with the help of group 

communications but there are some students who reject to participate in traditional class 

settings.  

It was noted by Chang and Mao (2005) that when CL strategies are used properly 

they facilitate the learners to go towards the higher level skills of the students instead of 

rote memorization of concepts and texts etc. The cognitive structure building methods 

results in wide understanding of all learners in cooperative learning groups. Cooperative 

learning methods are not only useful for academic purposes but also in enhancing self-

esteem, group relationships, and improved behavior of students towards friends and school 

as well (Bilgin & Geban, 2006).   

The CL strategies also provide the facility to students to share one’s concepts and 

answers with their group fellows. They could write their answers against that question, 

move towards his seat fellow or group fellow, and share his answer with fellow and 

discuss it with all the class fellows as well. This strategy allows learners talk about their 
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reasoning, break down their position, and clarify their perspective to their fellows (Lovett, 

2013). Through this discussion with the whole class, the learners become able to evaluate 

their performance by collecting information from the whole class. The instructor would 

likewise have the chance to assess the learners’ understanding in view of the discussed 

material. The application of these methods i.e. meta-cognitive strategies and cooperative 

learning method would be simple in science classes even with the burden of syllabus, it’s 

topic to be covered, and to obtain good marks on demand from parents.  

1.1 Statement of the Problem  

The main objective of teaching process is to prepare the learners with the information and 

the skills that allow and help them for the solution of problem. Most of the times learners 

try to solve their problems without thinking.  Hence most of the learners are not capable to 

solve non-academic problems even they have significant knowledge and skills to solve the 

problem. This deficit is due to the absence of or ineffective meta-cognitive awareness and 

non-cooperative attitude with other peoples.  This condition demands a wide teaching 

profession by including meta-cognitive teaching strategies (Hartman, 2001). In this study 

the teachers teaching with meta-cognitive strategies means that instructor thinks about his 

own thinking related to teaching objectives, teaching methods,  lesson arrangements, 

content of teaching, the qualities possessed by the learners, learners needs, many other 

issues related to the subject material and formative, summative, and diagnostic assessment 

techniques (Hartman, 2001). 

Teaching with the assistance of meta-cognition and cooperative learning can develop the 

better communication skills and help in better classroom performance of students. The 

teaching with the help of meta-cognition is fruitful for the learners and enhances the 

instructors learning and motivation level as well. It also enhances awareness and monitors 

the ways of thinking and teaching of teachers (Medway, 1991).  

Owing to its significance in the teaching process, this study was done to examine the 

effect of metacognitive instruction and cooperative learning strategies on students’ 

achievement in science as in biology students. In a traditional teaching method, students in 

the early grades receive limited explicit instructions until high grades (Afflerbach, 2011). 

This study examined a potential effect of meta-cognitive instruction and cooperative 
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learning strategies to find which one is better for science students in understanding, 

concept making and in enhancing achievement level.  

1.2 Significance of Study  

The skills of meta-cognition are very useful in our daily lives. The people are busy in 

cognitive processes all the time like in office, home, watching a film, thinking about the 

event etc. These strategies can stimulate the learners and give them a chance to learn, 

think, develop concepts, and identify the information delivered in the classroom and in 

daily life activities (Kramarski.et. al., 2004). This study might make the learners to be 

stronger and more independent in their academic activities and when they face a new 

situation. This study may enable the learners to understand the things by discovering and 

finding on the solution of problems with instructors as the guider.  

This research work explained the concept of meta-cognition and cooperative learning and 

the various skills of both concepts in detail. Hence this study investigated the thinking of 

teachers about their process of teaching and products of teaching so they can apply their 

meta-cognition to be more effective. This research also quoted various studies related to 

meta-cognition and cooperative learning with the impact of these concepts on the process 

of teaching and learning. Hence this study may assist the instructors and the learners in 

using various cognitive, meta-cognitive, and cooperative learning skills. This research 

work tried to apply meta-cognitive strategies in the class which was rarely found in 

previous researches hence this study tried to fill this gap.  

The meta-cognitive instructions may enhance the meta-cognitive abilities of the learners, 

develop the meta-cognitive awareness among the students, develop positive attitude 

towards the process of learning.  Moreover, the academic achievement of the learners may 

be enhanced when planned meta-cognitive teaching strategies will be applied on them in 

classroom. The learners may be able to aware about the effect of various teaching 

strategies on their concept development. This study may enable the instructors to improve 

their teaching strategies, to improve their learner’s meta-cognitive abilities, and to improve 

the learning abilities of the learners.   

This research work is important in local context because the studies carried out in past deal 

with the population of male college students and at international level but this research 

work at the female school students is very useful for all the stakeholders. The studies 
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related to metacognitive teaching strategies and cooperative learning strategies are never 

conducted in this area.  In fact, it is general concept that our teachers taught by giving 

lectures or book reading only. Hence this study is unique to provide new direction to 

teachers for achieving positive results of cooperative learning activities for better 

achievement of learners. This study may also provide the insight to instructors and they 

can use the results of this study to develop positive attitude towards meta-cognitive and 

cooperative learning strategies. 

This research work may also beneficial for the teacher training programs as if teachers are 

given training regarding novel and latest teaching methods and strategies then the students 

surely will receive the variety of aspects to learn from the teacher instead of only bookish 

knowledge or content. As in this research study the researcher trained the sampled school 

teachers in the same way these teaching methods might be incorporated to and transferred 

from one person to next. This concept may also be added to the curriculum related to 

teacher training programs as it is the good way to transfer new technologies to prospective 

teachers.  This study may also be beneficial in the sense if such training schedules be 

applied to all the private and public sector instructors.  

Besides this the findings of this study may help the learners and the instructors in 

managing a situation and designing the strategies for better performance in cognitive 

abilities in future life. This research work may also essential as it adapted the meta-

cognitive awareness inventory for using at local level. It may also guide the instructors to 

explore this concept at wide level.  

1.3 Objectives of the study  

The objectives of the study were to: 

1. Identify the effect of meta-cognitive instruction on students’ achievement in 

science. 

2. Investigate the effect of cooperative learning (CL) strategies on students’ 

achievement in science. 

3. Compare the effect of meta-cognitive instruction and cooperative learning 

strategies on students’ achievement in science. 
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1.4  Hypothesis of the Study  

The hypotheses of the study were: 

Ho1.1: There is no significant difference in the pre-test scores of metacognitive inventory 

on control and experimental groups.  

Ho1.2: There is no significant difference in the pre-test and post-test scores of 

metacognitive inventory on experimental group 1. 

Ho1.3: There is no significant difference between the pre-test and post-test scores of 

achievement test on experimental group 1. 

Ho2.1: There is no significant difference between the pre-test and post-test scores of 

achievement test on experimental group 2. 

Ho3.1: There is no significant difference between the pre-test results of achievement test 

on control and experimental groups. 

Ho3.2: After controlling for pretest scores, there is no significant difference exists 

between the posttest results of achievement test across all groups. 

Ho3.3: There is no significant difference between the pre-test and post-test scores of 

achievement test on control group. 

Ho3.4: There is no significant difference between the pre-test and post-test scores of 

achievement test on control and experimental groups. 

1.5 Delimitations of the Study  

This research work was delimited to Faran Girls High School, Jhang, Pakistan. This 

research was confined to high school female students. The section ‘Life Processes’’ alone 

was selected for the experimental purpose. The study was conducted for 11 weeks. 
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1.6 Operational Definitions  

1. Meta-cognition  

Meta-cognition refers to thinking about thinking. By self-appraised knowledge about 

cognition, people can self-regulate their thinking to complete the objectives (Flavell, 1979 

& Schraw, 1998). 

Meta-cognition pertains to student’s understanding about their level of knowledge and 

thinking abilities and ability to identify, manage, and use his/her process of thinking 

(Ingole & Pandya, 2016). 

2. Meta-Cognitive Awareness 

It is the awareness for individual’s understanding, comprehension, and consciousness 

about one’s own awareness and understanding and processing of thinking abilities (Ingole 

& Pandya, 2016). 

3. Knowledge about Cognition 

It deals with the common understanding about how people learn and precede the 

information (Ingole & Pandya, 2016). 

4. Meta-Cognitive Strategies 

It deals with the strategies which are applied to assist the learners in skills of learning and 

deals with the skills of management, monitoring, evaluating their processes of learning, 

and thinking about their thinking abilities (Ingole & Pandya, 2016). 

5. Cooperative Learning  

This term is a situation in educational setting in which learning process takes place when 

small or large group of students work mutually to achieve the same objectives (Siegel, 

2005). 
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Chapter 2 

LITERATURE OF THE RELATED REVIEW 

Education grows and develops masses in all spheres of life, for example, social, moral, 

spiritual, political and financial. It is a dynamic power which empowers each country to 

accomplish its general national goals. It is well known fact that countries which built up a 

solid infrastructure and system of education have a solid social and political system (Save 

the Children & UNICEF, 2005). With efficient educational system numerous nations are 

assuming leadership functions in the comity of nations. They are making the most of their 

freedoms and furthermore are politically and economically liberated and developed. The 

educational system of Pakistan has not possessed the capacity to assume its part viably in 

nation building. This factor has contributed towards promotion of dissatisfaction among 

the Pakistanis. The prospective generation of Pakistan is aimless because of faulty 

education which has radically neglected to raise the country on firm financial, social, 

political and moral grounds. The directionless system of education is generating masses of 

degree holders who are insufficient in high order skills, for example, reflection, basic 

reasoning, investigation, research, and creativity. The education system rather has 

concentrated on bolstering the people with obsolete data and information which is less 

pertinent to the current rapidly evolving world. Pupils passing out of the Pakistani 

education system are theoretically firm however have no abilities to apply whatever they 

gain from their institutions because of the conventional techniques for teaching and 

learning. 

Pakistan is a state where a huge portion of our education system depends on the 

typical lecture method for all subjects including science subjects for which Herbartian 

steps are taken to cover the content matter. Though there is a morsel change in this 

practice as regards science subjects such as biology because of the compulsory part of 

practical exam with theory partition. It has been attempted from numerous years to 

enhance science subjects teaching and learning process. One such exertion has been made 

in this research work. In this epoch of ICTs there are plenty of amenities for the teachers 

by utilizing those teachers can improve his teaching and pupils learning more viable. For 

instance, meta-cognitive strategies by which pupils can assess their performance against 

the designed plan and scrutinize their knowledge in their minds during the learning stage. 
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An instructor can persuade the pupils to share their improvements, their thoughts for 

activity, their cognition in the course of that learning process (Rehman & Khan, 2011). 

In addition to teaching the content based understanding and skill based knowledge, 

one vital task that instructors rely to apply in class is furnish pupils with understanding of 

learning process: they can encourage about the ways to persuade oneself to getting ready 

for exams, what ventures have to choose to tackle the mind boggling issue, how to 

scrutinize their own particular process of learning, and so forth. Hence, they are advancing 

learning techniques. Techniques are objective oriented, activities that are performed on 

volunteer bases which really are not needed to satisfy an errand but rather are sources to 

encourage working abilities (Harnishfeger & Bjorklund, 1990).  

The techniques of teaching and learning are the vital part of the advancement of 

self-managed process of learning. In the current frequently evolving world with its 

demand for continuous learning; it is of wide importance to be competent to learn in a 

self-regulated manner. Self-regulated learning is characterized as “a learner’s competence 

to autonomously plan, execute, and evaluate learning processes, which involves 

continuous decisions on cognitive, motivational, and behavioral aspects of the cyclic 

process of learning” (Wirth & Leutner, 2008). Various researches have highlighted the 

significance of self-regulated learning for scholastic accomplishment (Dignath & Büttner, 

2008; & Langfeldt, 2008; Zimmerman & Schunk, 2001). In this manner, it appears great 

significance for teaching and learning techniques in classrooms so that pupils can attain 

these techniques as basics to control their particular learning. The current research 

endeavor around teachers’ support of learning techniques in normal class setting and 

explores the part of basic qualities and instructor qualities that might be significant for 

strategic teaching. 

2.1 Definitions of Metacognition 

The definition given by the Flavell’s (1976) is very popular in all the relevant research 

literatures. The most brief and comprehensive definition of this term is thinking about 

thinking which is also accredited to the Flavell. We have many definitions for this term 

like: the people carrying knowledge about their thinking structure and are capable to 

arrange that structure (Brown, 1987; Dunlosky & Hertzog, 2000; Flavell, 1979; 

Georghiades, 2004; Jacobs & Paris, 1987; Livingston, 1997; Schraw, 1994; and Wellman, 
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1985 as cited by Akturk & Sahin, 2011). All the popular and changing definition of this 

term showed the shortage of consent. The field studies which are related to metacognition 

and recognize the elements of meta-cognition, mostly apply the basic definition of this 

term (Young, 2010). The basic fields of meta-cognition are regulation of cognition and 

knowledge of cognition (Brown, 1978 & 1987 and Flavell, 1976 & 1979).  

Furthermore, there are many terms derived from literature which are used to 

discuss and explain all the concepts of meta-cognition. Now days this term is too much 

popular and is applied many relevant terms like; cognitive processes, managing 

information, cognitive believes, execution of capabilities, judgmental learning, one’s own 

management, self regulation, meta-cognation, self reflection, meta-learning, meta-

components (Bogdan, 2000; Leader, 2008; O’Neil & Spielberger, 1979; and Veenman et 

al., 2006). As said by Akturk & Sahin, these all definitions and concepts about this term 

might be the cause of reason due to which this term is taken as unclear and abstract 

(2011). Besides this, this topic has many highlighted elements and sub-elements like; 

awareness, metacognitive knowledge, metacognitive experiences, person knowledge, task 

knowledge, strategy knowledge, monitoring, regulation, and orchestration of cognitive 

processes (Flavell, 1976 & 1979). As described by the Brown (1978 & 1987) that this term 

adds the elements and sub-elements of knowledge of thinking, regulation of thinking, 

awareness, planning, inspection, and monitoring. 

As many other elements of this term are added which are self-appraisal, self-

management, procedural knowledge, conditional knowledge, and declarative knowledge 

(Jacobs & Paris, 1987). It is useful to differentiate between both terms i.e. meta-cognition 

and cognition. As said by Schraw (2001), meta-cognition is the understanding of the 

strategies to fulfill the assigned task while cognition is necessary for completion of that 

task. As Senemoğlu (2005), meta-cognition is the knowledge of someone’s own 

knowledge and rules of learning. The cognition is necessary to have awareness and to 

understand the problem. Additionally, meta-cognition is mandatory for people to examine, 

design, and assess one’s understanding and adjust in various conditions while the 

cognition is needed to generate information (Gourgey, 1998). Finally, an individual needs 

meta-cognition for the sake to gain cognitive values and usefulness. 

  The usually designed construct in the literatures on the definition, elements, and 

sub elements of meta-cognition is generally about the one’s understanding about their 
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understanding and regulation about the cognition and thinking processes Baker & Brown, 

1980; Jacobs & Paris, 1987; Pucheu, 2008; Schraw & Dennison, 1994; and Young, 2010). 

As Swanson (1990) highlight the definition of meta-cognition as it is the one’s awareness 

to monitor and regulate one’s learning processes. As describes by the Wilson (1998) it is 

the one’s understanding, awareness, ability to organize and to evaluate about thinking 

process and strategies about him. Scarr & Zanden (1984) provides definition that people’s 

awareness, understanding, and regulation about thinking conditions, practices, 

memorization, and behavior. In the same way the definition of meta-cognition of Royer, 

Cisero, and Carlo (1993) is one’s knowledge about his cognitive process.  

2.2 Meta-cognition and its Awareness 

It is the conscious capability to describe someone’s understanding and regulation 

of cognition and it is embedded in the past of human knowledge. Many hundred years 

before, Plato described it as the process of thinking about thinking and getting awareness 

about someone’s thinking process (Spearman, 1923 as cited by Georghiades, 2004). In the 

same way Sandi Ureña (2008) described that Aristotle described the intellect with 

strengths that were not observed or listened (as cited by Akturk & Sahin, 2011). His theory 

on intellectual strength additionally recognized the base for meta-cognition. The Jean 

Piaget’s (1950, 1971, & 1973) studies on cognitive development showed that the steps of 

cognitive development were noticeable, evident, and with all the suitable measuring 

techniques. Explaining the studies of Piaget, John Flavell was the earliest intellectual who 

caught the idea of meta-cognition. He also named this term as meta-memory to explain 

one’s knowledge related to one’s thinking process, and goods or all the things relevant to 

them like characteristics, information, or data related to learning. For instance, I am busy 

in meta-cognition then I fell that I am unable to memorize A as compare to B, but it comes 

into my mind that I should cross check the C prior to accommodating C as the reality.  

Metacognitive awareness (MA) is the phrase which explains about the people’s 

capability to describe his knowledge and regulation of cognition (Schraw & Dennison, 

1994). The table 2.1 highlights the elements and sub elements of meta-cognitive 

awareness described and quoted in the review of literature.  
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Table 2.1: Components and Subcomponents of Meta-cognitive Awareness (MA) and 
Literature on Meta-cognition 
 
Components and 
Subcomponents 
of MA 

Schraw and 
Dennison 
(1994) 

Flavell 
(1976, 
1979) 

Jacobs and 
Paris (1987) 

Brown 
(1978, 
1987) 

Awareness of 
Cognition  

    

 
Knowledge of 
Cognition  

    

 
Regulation of 
Cognition 
(Self-management) 

    

 
Procedural 
Knowledge  

    

 
Conditional 
Knowledge 
(Strategy 
Knowledge) 

    

 
Declarative 
Knowledge 
(Person Knowledge) 

    

 
Planning  

    

 
Monitoring  

    

 
Organizing 
(Information 
Management) 

   

 
 
 
 
 

 
Debugging 
(Checking 
Outcomes) 
 
Evaluating (Self-
appraisal) 

 
 
 
 
 

 

 
                                
 
 
 
 

 
 
 
 

 
1. Metacognitive Awareness (MA) 
 
As described in the literature the MA is the blend of 2 basic and pivotal elements which 

are: knowledge of cognition and regulation of cognition (Baker & Brown 1980, Flavell, 

1979; Jacobs & Paris, 1987; and Schraw & Dennison, 1994). As Jacobs and Paris (1987) 
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identified that the first element of MA demands meta-cognitive self-awareness about 3 

aspects i.e. declarative, procedural, and conditional knowledge.  The later element as 

written in above line is regulation of cognition as it is the one’s control and process to 

monitor his cognitive process specifically the process of learning and informing towards 

its surroundings.   

In this research there are 5 regulatory sub-elements of specific of specific 

significance are; to plan, to organize, to monitor, to debug, and to evaluate all the 

surrounding happenings (Schraw, 1998 & Schraw & Dennison, 1994). The table 2.2 

reveals the sub-element of meta-cognitive awareness and details of every sub-element is 

also given.   

2. Knowledge of Cognition 

From all the types of self-appraisal of cognition can be divided in forms like declarative, 

procedural, and conditional (Jacobs & Paris, 1987). The word declarative is related to the 

concept of level of knowledge of the peoples related to their own cognitive skills and 

capabilities. The people having this type of knowledge ar ware from the effects of their 

learning, effect of the learning done by other people, and know about what their duties are 

and what the duties of other peoples are. The other type i.e. procedural knowledge is about 

the people knowledge relevant to application of various techniques and methodologies to 

achieve the cognitive responsibilities. The last type is conditional knowledge which is 

about knowledge of others about at what time and for what purpose a person utilizes 

various techniques for achieving the cognitive responsibilities. The people with this 

knowledge are aware about the suitable time to show the ideas and concepts. This person 

also aware from the suitable time to utilize the techniques and they have cognitive logics 

for the reason behind using these techniques (Jacobs & Paris, 1987 and Schraw & 

Dennison, 1994).   

3. Regulation of Cognition 

This term was explained by Flavell (1976 & 1979) and Brown (1978) in former meta-

cognitive literature. While in the learning facilities e.g. in professional development 

courses, individuals regulate their learning by various techniques like plan, monitor, 

organize, debug, and evaluate. Brown (1987) discussed the regulation of cognition as these 

are the actions performed to regulate and supervise the learning. He divides the tasks 

concerned with regulation of cognitive processes in 3 types which are 

1. Behavioral planning 

2. Behavioral monitoring  
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3. Check the results 

 

The importance of these cognitive processes is also identified by Jacobs and Paris (1987).   

Schraw and Dennison (1994) identified from the literature that the 5 regulatory sub-

elements are explained broadly in the review are to plan, to organize, to monitor, to debug, 

and to evaluate. The first term planning is utilized to discuss the people’s capability to 

choose suitable techniques for planning process, fix the relevant goals, and assign 

resources (Pucheu, 2008; Schraw, 1998; and Schraw & Dennison, 1994). 

An individual with the understanding of planning process is capable to discuss in 

wide sense about the planning, setting the goal, distribution of resources relevant to 

achieving the cognitive responsibilities. Both the sub-elements i.e. organizing and 

information management are interconnected with each other (Pucheu, 2008 & Schraw & 

Dennison, 1994). The former component is the utilization of various techniques and 

methodologies by using cognition processes for the sake of managing the information. 

While the later sub-component is the vigorous process to organize, elaborate, summarize, 

and keeping eye on the essential information for the sake of cognitive restructuring due to 

the mental conflict. In evaluating, an individual asses about the cognitive level and 

effectiveness of strategies. When instructors monitor the students, they include the 

learners’ achievement evaluation and functions of cognitive processes in their monitoring. 

In the process of debugging an individual apply techniques to check and for correction of 

errors and assumptions about responsibilities and the strategies which are used. At the last 

evaluation is about post-hoc analysis of performance and strategy effectiveness. Further 

details of sub-elements of MA according to Jacobs & Paris, (1987) & Schraw & Dennison, 

(1994) & Pucheu, (2008) is given under table 2.2 

 
Table 2.2: Details of Meta-cognitive Awareness Sub-elements 
 
Sub-elements of MA Details of Sub-element 

Procedural Knowledge  
knowledge related to the application of methods and 
techniques to achieve cognitive tasks  

Conditional Knowledge  
 
knowledge related to at what time and for what purpose 
have to apply strategies for achieving cognitive tasks  

Declarative Knowledge  
 
Knowledge that an individual has about their cognitive 
skills and capabilities  

Planning  
 
capability to choose suitable planning strategies, set 
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goals, and distribution of resources  

Monitoring  
 
cognitive assessment of self, others, and strategy 
effectiveness  

Organizing  
 
Utilization of strategies and techniques to manage 
information 

Information Management  
 
process of organizing, elaborating, summarizing, and 
specifically focusing on important information  

Debugging  
 
utilization of strategies to recognize and correct errors 
and assumptions about tasks and implemented strategies  

Evaluating  

 
post-hoc analysis of performance and strategy 
effectiveness 
 

 

2.3 Significance of MA 

The potential of brain due to which it has ability of thinking process and to regulate 

someone’s own knowledge is the main source of getting knowledge and transferring this 

knowledge to others as well. The term meta-cognition occupies distinctive position if the 

class of self-regulation by giving domain general knowledge and the skills of regulation 

that provides ability to people to manage cognitive skills in many domains (Schraw, 

1998). It was more explained by Georghiades (2004) that connecting meta-cognitive skills 

to enhance the knowledge and the capability to know about how to know results in meta-

cognition given a big position as the attribute of learning. By keeping the knowledge about 

what someone know and what he/she doesn’t know when reaching the upcoming situation 

will maximize the capability of students to solve the problems of various natures 

(Bransford et al., 1999; Georghiades, 2004; and Lin, Schwartz, & Hatano, 2005).  The 

National Research Council described the meta-cognition as the main element of learning 

and teaching (Bransford et al., 1999 as cited by Young, 2010).  The MA of instructors is 

also important to plan effectively, to monitor, to organize, to adapt, and to evaluate 

classroom skills (Bransford et al., 1999; Kramarski & Michalsky, 2009; and Pucheu, 

2008). 

The MA of instructors is very important section for the mental and situational 

adjustment of teachers to unclear problems, issues, responsibilities, and a wide 

inconsistency that they have to face in daily matters (Lin et al., 2005 and Pucheu, 2008). 
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The instructors with having strong MA are capable to enhance learners MA, self-

regulation, higher-order thinking, increased learning, and ability to solve the problem 

(Bransford et al., 1999; Pintrich & DeGroot, 1990; Paris & Winograd, 1990; Pucheu, 

2008; and Wenglinsky, 2000 & 2002). Besides this people measure and evaluate the 

learner’s meta-cognitive skills in their research works (Reingold, Rimor, & Kalay, 2008; 

Tanner, 2012; and Young, 2010).  

All the researchers conducted research on meta-cognition has identified the 

significance of this term for the learners (Brown, 1978, 1987; Reingold, Rimor, & Kalay, 

2008; Tanner, 2012; and Young, 2010).  Brown gives the definition of meta-cognition in 

sense of learner’s awareness and organizing their cognitive skills in the process of learning 

and providing solution of problem in different context. The definition of meta-cognition 

by Baker and Brown (1980) was the conceptual structure with 2 elements. The 1st element 

was the students are accountable for their process of learning and the 2nd element was 

awareness of students about their learning and techniques ro manage their learning process 

Baker and Brown (1980). 

A study conducted by Flavell (1979) was about the younger students to identify if 

they possess the awareness about the control of their memory and thinking ability. He also 

identified that there were enough evidences to assist his believes that students have the 

capability to think about their cognition. He also determined a connection for detaching 

the student’s cognitive experience and knowing about these experiences.  

Georghiades (2004) showed, utilizing Flavell's (1985 & 1987) thinking, that it was 

anything but an issue of kids' metacognitive capacity yet rather an issue of how they were 

educated to be metacognitive. A metacognitive' way to deal with learners can enable 

learners to figure out how to assume responsibility for their own learning by characterizing 

learning objectives and checking their own learning in accomplishing them (Bransford et 

al., 1999).  

In recent time, studies have moved towards instructor's progress of metacognition 

as a way to improve learners’ metacognition (Lin et al., 2005; Prytula, 2012; Pucheu, 

2008; and Wilson and Bai, 2010). Educator's metacognitive skills will find their capacity 

to enable learners to build up their metacognitive awareness and skills (Kramarski and 

Michalsky, 2009). Instructors lacking MA will experience issues displaying metacognitive 

practices for learners during their development of MA (Schraw, 1998). Instructor’s 
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professional improvement has gotten recent concentration as an accessible technique to 

empower instructor's MA (Prytula, 2012). In any case, instructors don't have the 

requirement and need of MA to use effective skills in class got from training programs 

related to professional development (Bransford et al., 1999; Pucheu, 2008; and Schraw, 

1998). 

With the end goal for educators to successfully execute material from professional 

development in their classes they require information and cognitive regulation (Bransford 

et al., 1999; Lin et al., 2005; Pucheu, 2008; and Schraw, 1998). The educator must have 

the information important to comprehend the nature of condition that will improve 

learner’s learning, the most suitable technique dependent on the circumstance, the level of 

unclearity for a given assignment, learners' level of comprehension, and the capacity to 

utilize their knowledge which will be beneficial to them (Bransford et al., 1999 and Lin et 

al., 2005). The capacity to choose and apply efficient learning methodologies is identified 

by instructors' cognitive level (Leinhardt, 1990; Palincsar, 1986; Pucheu, 2008; Wilson & 

Bai, 2010; and Schraw, 2009). 

Furthermore, instructors are regularly required to execute the usage of new 

material, arrange learning, supervise themselves, debug what didn't work, and assess the 

efficiency of their classes (Bransford et al., 1999; Lin et al., 2005; Prytula, 2012; and 

Pucheu, 2008). The changing ability of the learning condition involves educators being 

able to adjust their regulation of cognition to deal with the learning situation (Lin et al., 

2005) An instructor that think about their cognitive regulation will build up a class 

persistence enhancing long lasting learning (Jonassen, Peck & Wilson, 1999; Stiggins, 

2002; Wiggins, 1993; 1998). 

2.4 Meta-cognition and its Components 

Flavell's Taxonomy of Meta-cognition (Flavell, 1971, 1976, 1979, 1981) depicted 

pervasive disagreement in previous psychological researches. The earlier investigations 

had been carried out inside the system of cognitive and development psychology (Son & 

Schwartz, 2002) has given the future plans for more investigation in social cognitive and 

educational psychology. Resulting endeavors to clear up the fluffy, obscure and uncertain 

nature of the idea of meta-cognition become beneficial, and the issues in misusing meta-

cognition have been marginalized. There have been various examples of fruitful uses over 
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a scope of dimensions, for example, moving a disc, moving a card, problem-solving 

abilities related to statistics, mathematics, physics, and of any science subject 

(Dominowski, 1998), which Zimmerman (1998) depicts as, “not only in academic but also 

in professional areas”. Since the 1970s and 1980s the comprehension of the components of 

meta-cognition has gained significant development. It is currently more than thirty years 

from the first presentation of term and findings from different researches have outlined the 

ideas of meta-cognition and meta-cognition theory. 

Meta-cognition is seen as the superior level of mental processes which is learnt by 

someone and used to manage and manage one's insight or knowledge. As per Flavell 

(1987), it includes both meta-cognitive knowledge and meta-cognitive experiences. Meta-

cognitive knowledge is tied in with “anything cognitive” and “anything psychological”. It 

includes a consciousness of one's thinking about cognitive abilities and activities, and full 

of affective conditions, and control over this learning so as to accomplish a particular 

objective. This data is alluded to as “declarative knowledge” “procedural knowledge” and 

“conditional knowledge” (Kluwe, 1987). A declarative fact includes knowledge one’s 

thinks about state of cognition and actions (Brown, 1987). This knowledge likewise 

incorporates how to assess the viability of its application. Kluwe (1982) alludes to meta-

cognitive procedural knowledge or executive processes which are those that scrutinize 

selection and use, and direct activities for resolving the issues. These strategies include 

monitoring and coordinating other manners of thinking (Hacker, 1998a). The method of 

these procedures will be examined next portion in this section. Thinking abilities are 

related with familiarity with one's particular cognitive and affective conditions (Flavell, 

1979).  

Meta-cognitive skills are recovered by dynamic monitoring of one's own 

psychological process. It can achieve modification in one's manners of thinking in that 

these can be coordinated into, disposed of from, or use to legitimize one's present meta-

cognitive understanding. Thus, “they can cause one to change goals” (Hacker, 1998b), and 

“to make decisions about how much further processing is necessary to achieve the goals” 

(Flavell, 1976) and effect the learner’s performance in near future (Mazzonio & Nelson, 

1998).  

Hacker (1998a) has differentiated meta-cognitive understanding and meta-

cognitive skills overtly in his discussion. A meaning of meta-cognition ought to 
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on his/her thinking processes, “components of meta-cognitive abilities” (Kluwe, 1987) 

“their development with age, and the possibility [that] meta-cognitive knowledge, abilities 

and strategies contribute to cognitive progress” (Koriat, 2002).  

These researches recommend that facts about cognition are cognizant, mindful and 

intentional. It is managed and organized by the person who is encountering it as "stat-able" 

and "accessible" for other people (Hacker, 1998a; Zimmerman, 1998). Thus, researchers 

can analyze such knowledge by motivating individuals to actuate their views and ideas, 

and inform them. Furthermore, meta-cognition can be examined in individuals from an 

extensive variety of age groups, from youthful to grown-up students (Dominowski, 1998). 

For instance, “even kindergartners can accurately monitor their knowledge” (Hacker, 

1998a). Contrasts in meta-cognition with girls and boys are not significant statistically 

(Oxford et al., 1993). For instance, Carr and Jessup (Carr & Jessup, 1997) inspected 

primary level pupils’ utilization of meta-cognition in tackling numerical questions. They 

discovered that both male and female were equivalent in the utilization of meta-cognitive 

facts. Same evidences are accounted for in secondary school students by Purdie, Hattie 

and Douglas (Purdie et al., 1996) and in university students by Nyikos, Oxford and 

partners (1993) separately. Furthermore, as age grows so is the sum of knowledge stocked 

inside memory and precision in scrutinizing this knowledge, inferring that the knowledge 

and meta-cognitive practices grows as people matures.  

A few research reports uncovered the fact that meta-cognitive skill is "fallible" 

(Brown, 1987; Dunlosky, 1998; Hacker, 1998b). Grown-ups likewise youth frequently 

misinterpret their own particular capacity in respect to their real performance (Benjamin, 

Bjork, & Schwartz, 1998; Koriat, 1995; Simon & Bjork, 2001). 

  A significant number of researches have exhibited the exactness of individuals' 

capacity to check and evaluate their knowledge prior, amid or quickly after research 

experimentation (Mazzoni & Nelson, 1995; Nelson & Narens, 1994; Thiede & Dunlosky, 

1994). Nonetheless, “such intermediate accurate judgments are far from perfect” (Son & 

Schwartz, 2002). Pupils occasionally make presumptuous guesses by over-estimating their 

content thinking performance (Glover, 1989), or have been conflicting in observers’ 

testimonies (Loftus & Zanni, 1975; Siegel & Loftus, 1978) and, more terrible, mistaken in 

anticipating their performance of future (Benjamin et al., 1998). Furthermore, it has been 

recorded that students demonstrate both satisfactory and deficient unconstrained 
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convictions about solution of problems (Antonietti et al., 2000). That is, while they can 

distinguish the sensitive characteristics of ways of problem-solving and the capacities 

needed by every strategy, they have flawed convictions about the reasonableness of a few 

strategies. Meta-cognition is gaining such attention just because it is considered that it 

plays an essential part in learning. There are two parts of meta-cognition in learning that is 

proficiency in the subject and meta-cognitive actions (Winne & Hadwin, 1998). 

Researchers don’t recognize the former actions.  

Meta-cognitive skills and processes seem to assume key role in each people 

venture. Nevertheless, one ought to be careful about giving critical issues formed on vague 

understanding. The rationale is that fragmented or imprecise knowledge may degrade the 

criteria of evaluation. Likewise, imprecise or deficient control and regulation of meta-

cognitive commitment can prompt unsatisfactory outcomes or lack of success. Pressley, 

Van Etten, Yokoi, Freeburn and Meter (1998) recognize that the more precise someone's 

meta-cognitive knowledge, the more prominent the achievement in learning. Nonetheless, 

they do express that fragmented or erroneous meta-cognitive declarative knowledge, or 

accurate knowledge, frequently prompts inadequate or imprecise encoding. This is 

depicted as either incorrectness of scrutinizing and assessing one's knowledge or lacking 

the ability to evaluate one's knowledge and it results in 'domino damages', for example, 

very low level of understanding and low level of demonstration (Davidson & Sternberg, 

1998; Dominowski, 1998; Koriat, 2002). As a result, this can harm cognitive development 

or learning.  

Fragmented or erroneous meta-cognitive knowledge and also lacking benchmarks 

utilized in comprehension monitoring (Otero, 1998) frequently prompts deficient or 

erroneous encoding (Davidson & Sternberg, 1998). Firstly, these may result in inadequate 

content knowledge, errands or techniques, which results in futile decisional power (Koriat, 

2002). Secondly, they result in the failure of students to identify issues and troubles as 

they happen and thwart them from understanding incoming data and information that 

negates what is earlier stored in memory. Subsequently, this causes in-active planning, 

ineffectual solution of problem and disappointing presentation that prompt absence of self-

efficacy, attention and inner stimulation which are the strong components for progress.  

Imperfect convictions, the failure to utilize current knowledge and the deficiency 

of cognitive and meta-cognitive techniques ultimately results in "illusions". What one 
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supposes one knows ends up being incorrect (Koriat, 2002). Such insufficient knowledge 

will be stored in working memory waiting to be transferred to different errands? 

Hallucinations additionally prompt false convictions and insufficient knowledge. This sort 

of negative cycle results in the unsuccessful processes of meta-cognitive processes and 

ought to be of linkage since it hinders growth and development. Numerous researchers 

allude to the final learning condition as meta-cognitive activity.  Dole and Sinatra (1998), 

for example, clarify that the connection among more meta-cognitive activities, current 

knowledge, stimulation and understanding is main element for theoretical change and 

learning. They ask either learning is accomplished if “students are not involved in high 

engagement elaboration but in quick heuristic judgments that do not lead to strong and 

long-lasting change”.  

At the point when the meta-cognitive processes achieve a person's acceptable level, 

that learner is probably going to keep up the activity and apply it to different errands. This 

fulfills the state of meta-cognitive engagement. McWhirter (1998) allude to the level of 

engagement as division of conscious activities. They visualized that the students' 

scholastic achievement is because of the division of awareness of procedural knowledge, 

for example, learning techniques and their significance for using these techniques. Such 

knowledge makes adequate data and information accessible for a student to “select the 

optimal strategy and modify it to meet the demands of a particular task, monitor 

performance and change the strategy if necessary” (Son & Schwartz, 2002). For instance, 

when requested to skim data and information, young ones don't pressure data/content 

words since they don't know which the essential ones are yet. More mature kids know 

about encoding level more and less important words will focus on the more significant 

words that depict the material (Paris & Byrnes, 1989). 

Another favorable position of meta-cognition is that meta-cognitive processes can 

be utilized to face any difficult errands in any field. As per Antonetti et. al., (2000), when 

pupils are challenged with progressively tough solving any task psychologically, they are 

more prone to utilize meta-cognitive strategies to tackle those assignments more than 

different kinds of techniques. Notwithstanding, Bacon (1992) and Vogely (1995) have 

discovered the inverse, i.e., when faced with a progressively more difficult assignment, 

FL/SL pupils will utilize lower to higher level strategies which demand substantially less 

cognitive processing. It is misty which results these conflicting finding. It might be an 
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inconsistency in lingual and non-lingual jobs and other things. This domain requires more 

researching.  

At last, meta-cognition can be instructed and transmitted to different circumstances 

both inside a similar field and crosswise over content area. The instruction of meta-

cognition is broadly reported (Dominowski, 1998; Hacker, 1998a; Zimmerman, 1998). For 

example, in portion of literature review, Hacker (1998a) furnishes that teaching in 

supervision helps youngsters. This is on the grounds that when they pick up a strategy and 

utilize it to clarify their thinking there is more meta-cognitive engagement. Their 

monitoring is likewise more successful. He additionally asserts that instructors can 

acquaint this knowledge with pupils so that meta-cognitive activities will increase their 

self-regulated learning.  

Hacker's view is upheld by Butler's (1998) accomplishments in training 

handicapped adult students in meta-cognitive strategies, for example, how to choose, 

monitor, and apply their strategies.  

2.6 The Mechanism of Meta-cognitive Processes 

Many endeavors have conducted to elucidate meta-cognitive engagement. For example, 

proofs from experimental investigations regarding the thinking process which express 

different processes at low stage of cognition from cognitive psychology infers that the 

engagement level extents from un-intentional to intentional (Anderson referred to in 

Chamot & O'Malley, 1987; Kendler, 1995). Two models are suggested by the 

information-processing model, which are low and high, inside information processing and 

the regulatory processing. The later level works unintentionally and the former level works 

consciously. The former level in this model includes the encoding of all data and 

information mechanically by the sense perception with practically very low or almost zero 

inspiration included. The enactment of second type of model is quick, well known, and 

inspiring.   

Regulatory processing includes the ability to choose just pertinent information for 

additional processing and is intentional. The down level regulatory processing gives the 

ability to alter demeanor and is probably going to be unusual. It maneuvers with little or 

no previous notion. The functions of upper level regulatory processing intentionally look 

for, analyze and decide a workable solution (Kendler, 1995). As portrayed in previous 
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text, the presence of several of points of view is consistent with meta-cognitive experience 

of Flavell (1979), and with the contentions of Brown (1978), Brown and DeLoche (1978), 

Hacker (1998b). Darker and DeLoache (1978) allude to the top-level thinking process as 

the administrative segment which coordinates the information processing system (Brown, 

1978). That is, people compose and check his personal and particular thoughts by applying 

meta-cognitive practices. In depicting how thinking processes at a top-level coordinate 

people at bottom level.  

Hacker (1998b) contends that a thinking process at the meta-cognitive level is 

same like as the cognitive level as “the source of thought, whereas it is treated as the 

object of thought by the higher level”. In the same way meta-cognitive experiences of 

Flavell demonstrate the fact of gadget or a procedure that controls the engagement level of 

meta-cognitive activities. These distinctive levels of meta-cognitive engagement can be 

observed from the way that individuals occasionally supervise by themselves, make 

decision, and react to conditions. At times individuals perform or react to a circumstance 

precisely and suitably, however they can't depict other’s thinking process and why they 

think like that.  

An investigation by Berry and Broadbent (1984) provides experimental 

confirmation of this. They discovered that, despite the fact that content that was taught to 

them by repetition and enhanced their performance, they weren’t ready to respond for 

many questions satisfactorily regarding completion of the assignment. This shows the 

initiation of top level of meta-cognitive thinking process which grown away from 

awareness about becoming automatic. While, in a few conditions in which people 

intentionally controlled and directed their demeanor, they never had issue in distinguishing 

their experience, showing that both cognitive and meta-cognitive knowledge were actuated 

intentionally. The interchange in meta-cognitive knowledge and the control of multi-

dimensional manners of thinking is handled in Nelson and Narens' monitoring model 

(1990; 1994). This model indicated top level thought process as supervising and handling 

bottom level. That is, accepting at a meta-cognitive level can be utilized to direct or adjust 

thinking at the cognitive level and, thus, the data and info recovered from the meta-

cognitive level can alter understanding at the meta-cognitive level. This infers that the 

advancement of meta-cognitive activities is cyclic and automatic activity-based process 

which was described in the past passage is disseminated because of high meta-cognitive 

appointment.  
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Nevertheless, this sort of automatic commitment contrasts from that which is 

disseminated at the bottom level of thinking process. Many specialists bolster the 

possibility of two kinds of involuntary thinking process. Kendler (1995) clarifies that 

thinking process at the cognitive level, that is a bottom level, include the understanding 

and techniques needed for accomplishing cognitive objectives, for example, handling an 

errand or an issue. Enacting understanding, techniques, and process of making a decision 

at bottom level is quick and liable to be programmed on account of the knowing the 

information (Brown, 1987). In the event that there is vulnerability or complexity, the 

activity of high cognitive thinking would be activated (Kendler, 1995). The process at the 

high level are almost voluntary and are liable to defer on account of getting previous 

knowledge in permanent memory (Kendler, 1995). Furthermore, Berry and Broadbent 

(1984; 1987) noticed that, once the actions achieve the acceptable level, they would 

proceed at same level with-out more clarification and without plainly showing 

justifications. So, process at the meta-cognitive level that actuated intentionally can be 

build up to an automatic level after constant skill which has demonstrated to be fruitful. 

Precision and productivity appear to distinguish automatic establishment at the 

high or the low level. At the same time the earlier present exceptionally successful and 

precise info about decision taking and the second results in lesser viable or a long way 

from ideal performance. Thus, automatic process of thinking at meta-cognitive level is an 

eventual objective. Winne and Hadwin (1998) recommend coordination in these 

techniques. That is meta-cognitive engagement may happen early, amid or toward the end 

of each condition of any function. Hence assessing may happen in the preliminary phase 

of learning, where one develops a familiarity of that errand. At the following stage, 

objectives are created and regulation of various techniques will assist to attain the 

objectives. The "recursive" idea of the connection in the process at the cognitive and meta-

cognitive level is verified by numerous specialists (for instance Brown, 1987; El-Dinary, 

& Robbins, 1999; Davidson & Sternberg, 1998). A person connects forward and backward 

in the function of thought in all the processes.  

2.7 Approaches in Accessing Meta-cognitive Processes  

As defined earlier, the operations particularly related to processing of meta-cognitive 

thought, such as meta-cognitive regulation and control don't come-up with expected 

behavior of individuals that can be observed. Several processes connected internally with 
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meta-cognitive are not particularly measurable or observable all the time. Hence, 

researchers were found being interested to utilize different methods to deal with such 

internal processes (Intaraprasert, 2004). To access meta-cognitive knowledge of 

participants and capability to use such knowledge, researchers were found quite interested 

to use introspective and retrospective approaches very often; therefore, these 2 techniques 

are being considered or recognized as direct and indirect approaches.  

McDonough (1995) described indirect or retrospective approach for the first time, 

where he described in such approach subjects of investigation are being asked to think 

over and over to let them remind the way subject responded or felt, or acted in certain 

situation. Subjects were independent to share their thoughts using verbal expressions, 

written or oral or showed by their level of agreement or disagreement by elaborating 

particular behavior, technique or series of strategies, for this purpose a questionnaire, 

inventory checks as well as discourse analysis were utilized. On contrary, introspective 

approach is totally different in nature, it enables the researcher to grab what exactly going 

on in the mind of participants who provided the information orally or in written form. 

Most commonly, it's recommended the researcher to conduct a formal or informal semi-

structured interview with informant and observe the actions and way informant provides 

information or answers the questions being asked during the interview. These two 

approaches such as introspective or retrospective are separated into protocol analysis, self-

revealing, diaries, oral or written material and material obtained during interviews. 

As defined by Steward & Cash (2000), interview is a kind of formal or information 

way to interact between two or more individuals with one of whom must have some kind 

of already defined reason to conduct such meeting, commonly, this practice involves 

several questions those need to be answered by interviewees. Usage of interviews method 

is one of the most acceptable practice throughout the field of research around the globe, 

that not only give interviews to get firsthand information as well as enough amount of 

required information from participated those are being interviewed in particular setting 

with the help of oral communication (O'Malley, Chamot, Stewner-Manzanares, Kupper, & 

Russo, 1985; Wenden, 1986).  

Guided questions included in interviews facilitate the researcher to decrease the 

risk to omit any important question. Misunderstanding of questions included in interviews 

is at borderline because any ambiguity can be elucidated at the spot once it occurs. To 
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conduct interviews in a calm and relaxed environment, interviewees can share detailed 

information regarding different aspects such as reasons and actions to perform particular 

action or task, which might not be easily describable in noisy atmosphere. There are 

several disadvantages associated with interviews as well; one of them is connected with 

memory issues that can cause collection of incomplete or inaccurate response from 

respondent which could cause to overlook some behavior that has to be observed instead 

(Chamot & Kupper, 1989). Individual-reporting and notes wrote by learners are 

commonly written form of retrospection which could provide worth full data related to 

thought process of the language learners and his/her performance, for example, strategy 

being used and skills used to learn language (Hallbach, 2000) because this kind of data 

isn't easily observable in most of the cases instead. In such situations, informants are being 

requested to write down everything what comes into his mind while responding to 

predefined questions without taking care proper format to respond.  

In one of the studies, Hallbach (2000) employed diaries of learners and check-lists 

prepared while investigating undergraduates'' techniques and knowledge used in long-term 

EFL (English as Foreign Language) learning course. Participants included in his study 

were requested to hand-over the diaries in which they wrote everything they learnt such as 

strategies, learning strategies especially those proved to be helpful to improve their 

language learning skills. They were also requested to write down everything including 

problems they faced and the way they responded to tackle those problems, it's necessary to 

point out this fact that he didn't provide any information about language used in his 

research work. Moulden's rating scale was used to develop checklist that contained 

information about person, tasks performed, strategies used, monitoring and assessing 

problem-solving while analyzing twelve out of total seventy-three learners' diaries, such 

diaries had information regarding thought processes and behavior or participants in the 

research study. Just like previously developed qualitative instruments, Hallbach (2000) 

identifies several loopholes that self-reporting suffers several assessment problems. There 

is a possibility that respondents could record what they have to do instead of what they 

actually did, on the other hand, plenty of thought processes occurs automatically and there 

is high chance one can ignore as unnoticed so there is not chance such stuff could be 

recorded.  

Hallbach further reported several difficulties while assessing short entries 

particularly while rating strategies as well as while analyzing comparatively lesser number 
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of entries, this is also fact that this instrument highlighted several discrepancies between 

learners' record as more or less successful. It was further found that learners those were 

more successful were using strategies very often and in more valuable way as compared to 

learners those were less successful. Successful learners employ resourcing strategies they 

selected and planned by considering it more suitable to solve the occurring problem, on 

the other hand, capability of self-monitoring and self-evaluation both were not present in 

reports of less successful learners that's why they were enjoying comparatively lesser or 

limited repertoire of strategies to help their learning as foreign language learners. 

Protocols to think-aloud used to use very often to evaluate EFL learning strategies (Katib, 

1997 & Young, 1997). Think aloud was used to evaluate patterns inherent strategy applies 

in SL listening comprehension (Young, 1997).  

In one of the research studies conducted in Hong Kong, eighteen Chinese students 

were asked to express their thinking during hearing texts related to 3 listening 

commercially. Before getting started, respondents were going through training so they can 

practice reporting anything randomly came across in their minds while they were hearing 

the texts. Participants were suggested to come up with some kind of signal when 

something crossed into their minds so recording media such as tape could be stopped to 

give them chance to speak out on their thoughts. By using quantitative analysis, by 

employing implicational scale strategy, researcher constituted this fact in a way that 

instrument evoked several different kinds of schemes and "around eighty percent of the 

time their strategy choices were explicable" (Young, 2000). The biggest benefit to use 

numerical techniques of analysis was it wasn't able to furnish enough information about 

sequence of strategies being used by the learners. The researcher conducted qualitative 

analysis to eliminate the before mentioned limitation and research came up with 

comprehensive results of meta-cognitive strategies usage, other than Young, several other 

researches talked about concerns whenever they talk related to think-aloud protocol.  

Katib (1997) expressed the think-aloud protocols limitation by showing their 

concerns about total number of respondents included in research study and time whole 

process took as whole. Almost a decade earlier in 1989, Chamot and Kupper started that 

think-aloud protocols give freedom to students to verbalize own thoughts by activating 

them immediately, on contrary, disadvantage was noted, this is not suitable to let the 

respondents report about their own thought processes. To capture retrospective behavior of 

students especially students of foreign language learning, researchers most commonly 
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used quantitative data measurements to assess students’ perception as well as learning 

strategies.  

In most of the cases, respondents are instructed to respond on rating scale to 

descriptive items included in questionnaire on a scale which usually stretch between 

strongly agree to strongly disagree or with the help of frequency of use or by including 

both responses together (Politzer, 1983). To ensure responses are truly representative of 

respondents’ perception (Carrel, 1989) Vogely (1995) developed Meta-cognitive 

Awareness Strategy Questionnaire (MASQ) where assessments of relevant strategy were 

furnished by participants. This is also fact; this tool wasn't used by plenty of researchers 

relied on already determined judgments. Researcher employed questionnaires to assess 

low achiever students based on their strategies adopted being in classroom and the way 

they perceived about utilization of such strategies as language learning students in general. 

Total numbers of 193 undergraduate students were participated in a research who took 

English language as of their primary course of learning enrolled in a University of 

Thailand.  

Results of the study highlighted that unsuccessful learners considered and 

proposed classroom-related strategies, such as twenty eight out of twenty-nine strategies 

as useful to enhance their learning as English as foreign language without caring they are 

in and outside the class, almost twelve out of twenty-nine strategies were known to be 

most commonly used strategies. The usage of such strategies was mostly commonly 

attached to perception of relevance especially only for 1 strategy, "regularly attending 

class". The usages of different techniques were highly linked with perception of relevance 

to use single strategy such as attending class on daily basis. Researcher came to conclusion 

that such outcome might be affected by attendance of students in the classroom that was 

part of policy and activities being performed in the class those were interest caching 

instead, it's also fact that information collected by distribution of questionnaires weren't 

able to provide any solid or authentic reason (Politzer, 1983).  

According to above discussion every method of data collection has its own 

advantages and disadvantages. Some of these methods having more benefits in 

comparison with others and vice versa. As quoted by McDonough (1995), researchers 

could analyze the numerical data with the help of quantitative data analysis tools such as 

creating cross-tabulation as well as correlation between the variables of investigations, this 
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is reality this kind of analysis is disable to investigate data related to participants beliefs, 

values as well as attitude towards particular task or in particular situation in which one 

could be. As concluded by McDonough, there is possibility the participants of the study 

don't tell researcher everything what and how he did in reality. Investigator can learn 

deeply what exactly is going on in the mind of respondents while contestant(s) is/are 

performing the particular task with the help of introspection aka think aloud protocol but 

one can't investigate on what the informant isn't able to pay attention. Written diaries of 

informants are best source of introspective reports which can be enriched with source of 

information about mental level of participants but this is also fact that authenticity of 

information written in such diaries is questionable all the time. Feedback collected while 

interviewing respondents might give us in depth information but this is also reality 

interviewees could feed about what they think about what they could supposed to say.  

In addition to this, comparatively longer interviews especially those can take time 

more than forty-five minutes might distract the respondents to give correct responses once 

he gets bored with it (Kraikosol, 2004). Collected data with the help of interviews has to 

be transcribed into meaningful information which is also time-consuming task and 

sometime it's not easy to sum up everything into meaningful information because of 

uncontrolled information collected via interviews. The investigator might also come up 

with incorrect illations on the basis of information collected via interviews with 

participants. The only way to control or minimize disadvantages of these tools, researcher 

has to decide or use mix method research model such as partly quantitative and partly 

qualitative but all these things are dependent only on nature of study what is being 

conducted by research and purpose of the research also (Hallbach, 2000 & McDonough, 

1995).  

Several researches are being done especially on strategies linked with learning 

used to use mixed method approaches successfully, for example, Chamot, et al (1992) 

employed think aloud protocols including retrospective interviews where researchers 

inquired the way how participants of the study could solve different problems they face 

from time to time and same was done by Yang (1998) by collecting data with the help of 

peer interviews and distribution of questionnaires including learning diaries. Another 

researcher White (1995) has used verbal protocols and questionnaires while collected data 

for her study. In a different research, White (1999) conducted interviews, used 

questionnaires, employed ranking exercises and investigated different scenarios to 
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investigate perception of learners. Self-reporting method with the help of questionnaire 

and observations methods were employed by Hamman, et al (2000). In 1993, Chamot also 

used the combination of classroom observations as well as questionnaires including self 

regulatory questionnaires and self-reporting actions and investigation of emotions of 

respondents in a research work conducted by Miserrandino in 1996. After investigating 

several relevant research studies being conducted by different researches, current study is 

going to use multi-approaches-based investigation method to investigate perception of 

strategy linkage, usage and inclusion of these strategies in teaching. 

2.8 Functions of Meta-cognition 

Wilson (1998) refers that the meta-cognition has three functions:   

I). Awareness 

II). Evaluation 

III). Regulation.  

Evaluation and awareness are considered as the components of thinking process which is 

being categorized as monitoring. Reflection is like the reconciliation phenomena by which 

first two functions can be altered into regulation of the thought process as shown in figure 

2.2: 

 

 

 

 

 

 

 

Figure 2.2: Three Functions of Meta-cognition (Wilson, 1998) 
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Discussion about the main 3 functions of meta-cognition is as described: Knowledge of 

the Meta-cognitive awareness is related to the position of any individual in the process of 

learning of their specific material, about their strategic learning, and what is needed in that 

specific solution of problem. Nelson (1992) defined that the own cognition is a self-

reflection process through which people can observe, supervise, assess and regulate their 

thinking. Halter (2005) accomplished that meta-cognitive awareness comprises of: 

(i) Carefully discover what is known 

(ii) Setting of a learning goal 

(iii) Consideration of personal resources (e.g.; textbooks, right use of library and computer 

or a suitable study area) 

(iv) Pondering about the needed task  

(v) Choose the best way to examine the performance 

(vi) Thinking about motivation 

(vii) Finding out the level of tension 

According to the study of Reid (2005) the meta-cognitive awareness may be facilitated by 

asking the following self-assessment questions.  

(i) Have I done this job previously? 

(ii) How I carry out it? 

(iii) Which things I find easy or tough and for what reason? 

(iv) How many I learned? 

(v) Which tasks I have to do to complete the work? 

(vi) How would I assume it? 

(vii) Would I solve it in the way as I did previously? 

Meta-cognitive evaluation is a process of making judgments about the thinking power and 

limitations or self attributes of any individual, engaged in a particular situation. Meta-

cognitive regulation is the use of meta-cognitive skills to control ones thinking and 

knowledge. 
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Schraw (1998) presented a regulatory check-list to enhance the regulation of cognition as 

described by Dowling (2000): 

(i) Planning 

a. What is the nature of the task? 

b. What is my end result? 

c. What type knowledge and process I required? 

d. How much time I will require to accomplish the task? 

(ii) Monitoring 

a. Did it is clearly understandable for me? 

b. Am I directing towards my objectives? 

c. Should I need to change in my plans? 

(iii) Evaluating  

a. Have I attained my objectives? 

b. What did work? 

c. What didn’t work? 

d. how should I behave in the different way? 

It is summarized that the observation, monitoring and regulation are the basic functions of 

meta-cognition process. With the help of these meta-cognition elements students can 

check and manage their intellectual capacity on a regular base and manage their strategy to 

get the better perceptions. 

2.9 Teacher’s Role in Training Meta-cognition 

Boekaerts (1997) stated that the self-regulated learning strategies of Meta-

cognitive process should be provided. Instructors can perform important function in 

organizing the structure and framework in significant learning of pupils. Although, it is 

strongly recommended that, the instructors should vigilantly guide the learners in useful 
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strategy-based study, reading, and solving the problem (Gourgey, 1998; Willen & Phillips, 

1995; Lucangeli et al., 1995; Feden, 1994). By using the suitable processes instructors can 

train the pupils in such a way that they can use their meta-cognitive techniques more 

effectively (Dixon-Krauss, 1996).  

2.10 Meta-cognitive Strategies 

Educational researches vary on quantity and features of the meta-cognitive processes. 

Meta-cognitive control is depicted as "meta-cognitive monitoring" (Nelson & Narens, 

1990, 1994), "executive control" (Kluwe, 1987) or "encoding" (Davidson & Sternberg, 

1998), however the processes included have same role.  

The meta-level, at first proposed by Nelson and Narens (1990; 1994), includes 

self-monitoring and self-regulation which encompasses planning, coordinating and 

assessing one's demeanor. Davidson and Sternberg (1998) look at an alternate perspective 

and allude to the inward status as the recovery of info stocked in long term memory. It is a 

procedure of discovering information pertinent to that acquired from recent (Son & 

Schwartz, 2002). The procedure of meta-cognitive control includes monitoring and 

assessment to recover information. Otero (1998) and Hacker (1998b) both concur that we 

utilize assessment as a way to examine, reveal or know their own cognitive and affective 

states and actions. They portray monitoring as evaluating progressing thinking and 

assessment as seeking and inspecting significant data stocked in permanent memory. 

Cooper and Boyd (1996) allude to monitoring as managerial monitoring. It includes 4 

phenomena of recognizing, analyzing and synthesizing, and connecting ideas and 

articulating learning. The first step includes perceiving reason and pattern to clarify 

design, information and issues. The second step includes making inquiries that assistance 

to examine and orchestrate info which assists with inquiring, mapping, believing and 

investigating if the information is novel. The third step develops associations, for example, 

by, by compare and contrast. This implies not fully trusting ways superficially, but rather 

taking into consideration of distinctive perspectives, visualizing things methodically, 

seeing interdependence, summing up, customizing and incorporating new information into 

present comprehension and skills. The last step relates joining learning process in an 

accurate and frequently succinct way. It incorporates abridging, rewording, getting a 

handle on the embodiment of any problem, demarcating and thoughts mapping, giving a 
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perplexing thought in layman language, and being aware of other’s activities and how they 

mirror one's reasoning at any particular time. 

The process of monitoring educates the individual about known processes, what is 

obscure, what is requested by the job that needs to be done, knowing about world, the 

criteria for assessment, and techniques in respect to the present objective. Assessment 

depends on "retrospection" and directions for applying (Kluwe, 1987) or values for 

assessment (Programmer, 1998b) to evaluate worth. As per Kluwe (1987) meta-cognitive 

processes additionally go about as synthesizers, analyzers and connectors. These 

researchers underline top and bottom level thinking processes at the meta-cognitive level. 

Bottom level process discover the cognitive and affective states and external 

circumstances, whereas  top level process analyze, synthesize, generalize and cooperate 

with the domestic cognitive and affective conditions, outer information and experience. 

Information retrieved from monitoring and assessing is a cause of regulation process.  

Pressley (1990) expound further in that regulation process assist one settle on 

decisions in view of the knowledge and strategies essential for handling an errand or an 

issue. As indicated by Kluwe (1987) there are 4 kinds of regulatory decisions: “processing 

capacity”, “what is processed”, “processing intensity” and the “speed of information 

processing”. Decisions on “processing capacity” include consideration, exertion and 

capability. The 2nd kind of decision, “what is processed” alludes to the determination and 

examination of a procedure. The 3rd, the “processing intensity” decision relates with “the 

frequency, the time allocation and the strategy shift or the modification” while doing an 

errand. The fourth sort of decision includes speed, for example, planning to include firm 

cognitive activities or skirting little processing ventures to finish an errand. Meta-cognitive 

control includes cognizant and non-cognizant direction or decision that individuals 

develop in light of the results of monitoring processes. Reder and Schuun (1996) assert 

that meta-cognition guides techniques that individuals utilize to resolve issues or 

answering questioning method. 

 Nonetheless, Kluwe (1987) contends besides this, noticing that decision only 

decide the ways to tackle an issue, not really settle it. These decisions hence couldn’t 

prompt to a rigid action. Numerous specialists on various content domains have bolstered 

meta-cognitive control and regulation processes. A different term, that is skills of self-

direction, or skills of self-regulation in psychology of cognition and distinctive 
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classifications of likewise practices are suggested. Zimmerman (1998), for instance, 

supports a cyclic process of self regulation which includes self-assessment and 

monitoring; designing the objective and planning strategically; implementing strategically 

and monitoring and strategic outcome.  

Hacker (1998a) classifies meta-cognitive process into managerial monitoring 

process and regulatory process. The previous include decisions that assist to recognize an 

errand; to keep an eye on current advancement with the errand; to assess that 

advancement; and to foresee the result of that advancement. The last mentioned, that is 

executive process of regulation, coordinate a control for subject if someone have reasoning 

and thoughts. They include decision which assists to dispense funds to the present task is 

to decide the sequence of steps took to finish the assignment, and to set the strength or 

power to deal with the duty following the ten years of ongoing investigation. 

Learning strategies were also indicated in this model that is meta-cognitive, 

cognitive and social-affective, that have been fruitful in large number of tasks to learn, 

including learning of first language or second language and were classified in every meta-

cognitive process. The strategies of the Planning process thus develop ability in a person 

to “organize a concept or principle or learning task in advance, preparing strategies for an 

upcoming task and making a plan for the parts, sequence, main ideas or language function 

to be used” (Chamot & Kupper, 1989). These techniques are like designing the objectives, 

selecting techniques for various jobs, predicting, selecting attentive directions, planning, 

recalling previous knowledge, managing self, and concept reviews (Chamot, Barnhardt, 

El-Dinary, & Robbins, 1999).  

The Monitoring process includes “checking, verifying or correcting one’s 

comprehension or performance” (Chamot & Kupper, 1989). Likewise, techniques as 

determining understanding, finding out background knowledge, determining performance, 

finding attention, determining application of strategy and determining faults (Chamot et 

al., 1992) are included. Techniques of solving a problem involve expanding, determining 

explanation, searching other solutions, approaching diverse capitals, and working out a 

problem in a group and individual-consolation (Chamot et al., 1992). Assessment 

procedure includes determining the output and deciding how effectively a plan is being 

carried out “against an internal measure of completeness and accuracy” (Chamot & 

Kupper, 1989).  
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These techniques involve determining either the objective had acquired, critically 

assessing the precision of forecasts, critically analyzing the aptness at which the task has 

been done, judging the amount being learned, evaluating the application of strategy, 

abridging and self-evaluation (Chamot et al., 1992). Despite the fact that numerous 

researches report wide utilization of cognitive and meta-cognitive strategies are broadly 

perceived are main source of progress and distinguishing effective from less thriving 

students (Hallbach, 2000 & Intaraprasert, 2004). For example, they also state astonishing 

outcomes to train middle and Matric ESL pupils in meta-cognition to encourage their 

arithmetic, solving word puzzles, and language by using CALLA model. An essentially 

more noteworthy capacity to solve an issue effectively determined for pupils in classroom 

in which this model was utilize mostly as compare to the classes where it has very 

minimum utilization. 

Chamot et al (1992) additionally present a great contrast among pupils in the 2 

classrooms for the right sequence of steps for solving the problem.  Furthermore, the 

utilization of meta-cognitive strategy achieved fundamentally more prominent 

achievement. The very common utilization of meta-cognitive strategy was seen in pupils 

with high maths capacity. In favor of this, Davidson and Sternberg (1998) guarantee that 

the learners who have insufficient problem-solving skills don't possess comprehension 

abilities which are needed for broad worldwide plans. They emphasized that great problem 

solvers invest most of energy in planning and apply greater control over the planning 

procedure, whereas others having less ability invest additional hours in endeavoring to 

actualize a solution. While meta-cognitive knowledge, meta-cognitive control and 

regulation are the foundation stone to learning, they aren’t generally enacted. The dearth 

or insufficiency of these process results in reduced learning or unacceptable progress. 

Thus, studying higher secondary students' meta-cognitive knowledge, i.e., their capacity to 

check their own cognitive and affective levels and circumstances, their capacity to 

synthesize and analyze facts, and to interface and improvement in knowledge or 

experiences is advantageous. 

A widely recognized definition for meta-cognition in its most basic form is that 

meta-cognition is thinking about thinking (Dabarera, Renandya, & Zhang, 2014). Meta-

cognitive thinking includes students' ability to recognize gaps in their learning. In older 

students, meta-cognitive thinking may be viewed as a study strategy in which students 

evaluate their understanding of the material and identify parts of their learning that they 
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need to continue for deeper comprehension. Shiu and Chen (2013) explained meta-

cognition as self-regulated learning and contended that this dynamic process is to be one 

in which the learner is very active. Debarera, et.al, noted that students must be taught how 

to monitor their comprehension for greater accuracy. Meta-cognitive monitoring and 

comprehension of text are strongly correlated as students work toward self-regulation of 

the meaning of decoded text (Askell-Williams, Lawson, & Skrzypiec, 2012).  

Pratt and Urbanowski (2016) described eight key strategies to help students self-

correct decoding and improve accuracy while also deepening comprehension. These 

strategies include: "connecting the text to background knowledge, utilizing in-text 

features, using picture clues, making a mental picture of main ideas, focusing on the 

details, making inferences about the author's meaning, predicting what will happen next, 

and skipping over the difficult part and come back" (Pratt & Urbanowski, 2016). The 

accuracy of comprehension seems to be one of the most significant challenges for students 

to master. Dunlosky and Lipko (2007) concluded that when students can identify the 

material they already know and what material they still need to know, they can spend their 

study time more efficiently, studying only that material that is unlearned. This ability of 

students enables them to focus their study time on that material which is not clear to them. 

While students become overconfident when they suppose they comprehend with accuracy 

in their learning (Dabarera, et al., 2014; Dunlosky & Lipko, 2007; Griffin, Wiley, & 

Thiede, 2008). Meta-cognitive monitoring needs the accuracy for its effectiveness, but it is 

a demanding skill to master (Dunlosky & Lipko). Meta-cognition looks bit different at the 

primary grades than higher levels. The first objective of meta-cognition for new readers is 

to monitor reading precision rather than monitor test attentiveness, as trained students do. 

Even while monitoring decoding accuracy, students must still be attentive to 

comprehension levels.  

Pratt and Urbanowski (2016) stated that self-monitoring must enhance the 

understanding of text, not just to decode precisely. Because skilled and trained teachers are 

critical to student success, it is necessary for the teachers that he/she should be 

experienced in the pedagogical theories of his/her instruction.  Knowledge of a teacher 

about strategic instruction is vital for the student success (Askell-Williams, et al., 2012). 

Teachers must clearly explain the students, how to deal with these strategies to improve 

their learning. Teachers who do not have a clear grasp on how students learn are not 

equipped to instruct students in developing a deep understanding of their own learning 
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process (Askell-Williams, et al., 2012). Teachers need to guide students in their learning 

and to teach self-monitoring strategies in addition to content knowledge. Shiu and Chen 

(2013) supposed that the accuracy of self-monitoring can be improved by the external 

monitoring. Teacher equipped with meta-cognitive skills is pivotal to the mastery of these 

techniques. Teachers must guide students along a variety on which responsibility for 

monitoring is taught and constantly compared to the external monitoring device used by 

the instructor. In this way, quality teachers can have a lasting impact on their students' 

long-term educational success. 

Explicit instruction in meta-cognitive strategies must include variety of self-

monitoring tasks at every level of education, from beginning readers to higher levels. 

Students of primary level should be asked to regularly monitor decoded words to find out 

the accuracy (Pratt & Urbanowski, 2016). As students decode text, they can move along 

variety of meta-cognitive tasks such as: (1) monitoring if the decoded text is a ‘"real" 

word, (2) determining if the decoded word makes sense in context, and (3) looking at 

picture puzzles and text pattern to assure that the decoding has a meaning which is reliable 

with extra-textual cues (Pratt & Urbanowski, 2016). After ascertaining the accuracy of 

their decoding, students should seek to make meaning from the text by relating it to their 

previous knowledge (Harvey & Goudvis, 2013).  

Beginners may consider the self-monitoring a difficult task to master, while those 

readers who want to use their efforts well, will get achievement in the successful 

application. For quality meta-cognitive strategy instruction teachers should be well 

educated in the pedagogical knowledge of both the content of the subject taught and the 

meta-cognitive approaches that will help the learners to combine the information found in 

their text (Askell-Williams, et al., 2012). Studies have shown that to gain the maximum 

achievement, students must be clearly taught how to learn along with the content 

knowledge of what they are to learn (Askell-Williams, et al., 2012; Bergeron & Bradbury-

Wolff, 2010; Dabarera, Renandya, & Zhang, 2013).  

Askell-Williams, et.al, explained that the teacher without the firm grip over the 

learning strategy is not able to convey the art of learning to the students that how to learn. 

Self-monitoring of learning is a critical meta-cognitive learning strategy (Pratt & 

Urbanowski, 2016). Learners engage in this approach need to constantly monitor their 

comprehension of text. Learners who use the self-monitoring techniques do not usually 
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self-assess their learning accurately (Dunlosky & Lipko, 2007; Griffin, Wiley, & Thiede, 

2008; Schünemann, Spörer, & Brunstein, 2013; Shiu & Chen, 2013). Students must learn 

to identify when their learning becomes confused and stop to refocus their efforts on 

understanding content that is unclear (Harvey & Goudvis, 2013). The meta-cognitive 

learner who is constantly monitoring and refocusing his or her learning for greater depth 

of comprehension must be given the skills to assess their learning accurately. Teachers can 

confer these skills through detailed strategy instruction (Boardman, Moore, & 

Scornavacco, 2015; Pilonieta & Medina, 2009; Schünemann, et al., 2013; Stricklin, 2011). 

To facilitate the student for the better use of Meta-cognitive learning strategies, 

teacher will do the best teaching skills like Self-Questioning, KWL, PQ4R, and IDEAL 

(Identify, Define, Explore, Act, Look or Learn). In this research work the IDEAL Meta-

cognitive learning strategy was applied to the students. They detail of usually used meta-

cognitive strategies are given following. 

1. Self – Questioning 

Self-Questioning is such type of Meta-cognitive Strategy in which pupils produce 

and respond the constructed questions to make the understanding process easy, it is also 

called “self-interrogation”. Teachers can facilitate the Meta-cognition by asking different 

questions from the students, or they can help them to develop various problems by 

themselves (Cardiello, 1998).  An instructor can support pupils in the use of their Self-

Questioning or self-interrogation (Ganz & Ganz, 1990). He further recommends that Self-

Questioning encourage the learners‟ evaluate their own cognitive process, along with the 

judgment of the process about their cognitive efficiency. It directs the learners towards the 

enhancement of self-correction and developing new thoughts. In this skill the instructor 

elaborates a duty to the students and helps them by utilization of self-instruction and skills. 

Specially, the instructor should follow the method and motivate the learners to 

apply these strategies with the help of instructors and at the end supply various facilities to 

learners to apply the strategy by themselves.  While using this model of self- questioning it 

is expected that the instructor would first of all recognize this model especially for meta-

cognitive skills to make his study better (Hamman, et al, 2000). The instructor should 

know that this model enhances the learning of pupils. In this technique, the learners 

question themselves about the content being taught to them and it is also called as verbal 

mediation. It includes the hidden speech and the internal language which assist the 
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students to arrange the material behaviors. The questions suggested by Camp and Bash 

(1981) are: 

a. What is the problem or what I supposed to do? 

b. What is the plan of action? Or How I will do it?  

c. Am I using my plan? 

d. How did I do? 

2. IDEAL 

Another effective method used to approach to Meta-cognition is to Identify, Define, 

Explore, Act, and Look. Byrnes (1996) defines the IDEAL as the opposite for those skills, 

which are used for effective and efficient thinking and problem-solving. Teachers can 

teach these specific Meta-cognitive Skills to the students which is related to effective 

thinking and problem-solving. Identification or the cautious anticipation of potential 

difficulties is the beginning steps of effective problem-solving. Hence second important 

step is problem definition (Byrnes, 1996). At this stage, devoted learners set their goal and 

find the hurdles which resist achieving that goal. Exploration is considered as the 3rd step 

in the process of solving a problem.  

The learners find the solution about the problems by identifying and understanding 

the hurdles and then find the options for solution. We can differentiate the learners as the 

experienced learners are more thought provoking, reflective, and have wide ideas for 

solution of problems white new learners are rigid and don’t have flexibility. Both types of 

learners’ act on their solution options, but only expert learners think purposefully before 

acting (Byrnes, 1996). In IDEAL strategy, after trying a solution option, students look for 

the actions which lead towards the successful pledge and which don’t. So, it’s crucial step. 

In comparative studies only active and experienced pupils evaluate the conclusion of their 

own choice as compare to new and inexperienced pupils (Byrnes, 1996).  

IDEAL is a Meta-cognitive skill characterizing pupils operating practices like 

reorganization, definition, explanation, action, and searching, to assist thinking and 

problem-solving. Learning process is an individualized process. In student centered 

approach the basic point to ponder is on pupil instead of instructor. If every student gets a 

chance to ponder about his/her cognitive ability then the learning process will become 
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more effective and result oriented. Instead of giving importance to achievement, 

maintenance and generating realities we should give more importance to Meta-memory- 

Knowing about own memory, which strategies work best for an individual. Meta – 

memory is the thinking skill that assists the students to learn the things in class (Byrnes, 

1996). 

 Teachers help and guidance to the student’s thinking can enhance the Meta-

cognitive process. Through which learner follow a main duty as he or she think through a 

problem, makes decisions or attempts to understand a situation or text. In this speedily 

changing world, the difficulty in teaching is to assist learners maintain their skills that are 

not fixed. Meta-cognitive strategies are essential for the 21st century because they enable 

learners to handle their problems successfully with changing conditions. 

I. Identify 

The first step involves predictions about the difficulties you may face during the 

problem-solving process. At this step the beginners are mostly untrained about problem-

solving process. They encounter difficulties and lack of planning skills (Byrnes, 1996). 

II. Define 

Defining the problem involves the thinking about problem and the steps which are 

might be potentially difficult. The experts set their goals to overcome the possible 

problems (Byrnes, 1996).  

III. Evaluate 

In this stage, the experienced students react to be more creative and show thinking 

abilities more openly about the methods of problem-solving while new students consume 

little or no time regarding this stage (Byrnes, 1996).  

IV. Act 

The more experienced learner consumes time to think, reflect and plan before 

performing actions while new students never consume time for these phases (Byrnes, 

1996).  

 



44 
 

V. Look and learn 

This stage catches the students for self-reflection, self-questioning about the 

process, and thinking about what has been learned and how they might learn from the 

experience. New ones usually have insufficient reflection and self-monitoring skills 

(Byrnes, 1996).  

3. Reciprocal Teaching 

Educators who are new to the psychological and meta-cognitive procedures required for 

precise self-observing. These teachers could find out about these methodologies through 

research of instructional methodologies that exclusively based on deep instruction by 

means of the instructing meta-cognitive practices. One such approach is the RT approach. 

In RT, learners are clearly taught four fundamental parts of understanding like teaching of 

content. These four procedures are incorporating, anticipating, clearing up, addressing, and 

abridging (Boardman, et al., 2015; Schünemann, et al., 2013; Stricklin, 2011). While these 

four methodologies are appreciation procedures, learners will support their meta-cognitive 

capacities by actualizing these techniques; especially when occupied with the region RT 

calls clearing up. For learners to understand the abstract concepts and unclear ideas, 

learners should first understand the content that they realize and the content that they don't 

get it. This recognition is possible through the meta-cognitive processes and students can 

use these four basic theories for their comprehension and practices (Pilonieta & Medina, 

2009; Pratt and Urbanowski, 2016). On the other hand, many studies focus to work on the 

older students for their research.  

It was studied by Pilonieta and Medina (2009) that learners of early education 

could also take advantage from the reciprocal teaching approach but accredited that the 

instructors and researchers of early education do not focus on the knowledge-based 

instruction on third grade students. The knowledge and understanding of students is 

repeatedly measured at this level but it’s teaching is very rare process that is provided by 

the reciprocal teaching (Pilonieta & Medina, 2009). There are many areas of reciprocal 

teaching from which predicting is one of them. It is a methodology that is applied during 

and before reading with effective way. This strategy is beneficial for the learners because 

it permit them to handle the text with more understanding and depth (Oczkus, 2010).  
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It was observed by Stricklin (2011) that this technique provides inspiration to 

learners for reading and it also measure the correctness about their predictions. This also 

provides the purpose of reading to the learners. Reciprocal teaching can integrate the skills 

of meta-cognition in the four fields of instruction and especially in the area of clarification. 

It should be known to learners about their level of understanding and what they require to 

clarify (Oczkus, 2010). As Oczkus said that it is easy for the learners to recognize the 

word that they do not understand as compare to identifying the text that is not clear for 

them.  He further explained that when learners are aware from the word the read, they 

could be hesitant to recognize that portion of words as the section that requires 

clarification. The process of learning for the sake to understand the main concept of text 

and to know the significance of the content is a practice that requires a big skill for 

students to become expert (Oczkus, 2010). Hence the teachers should teach the learners 

clearly, directly, and frequently so that they can understand the text that is vague for them.  

The third field of reciprocal teaching is questioning. It focuses on the factual 

remembering of the text and supportive for the new comers developing the technique of 

reciprocal teaching. Hence these questions must be above than recall, understand the 

complex meaning of text, and connect the reader in inferential and evaluative 

understanding (Basaraba, et. al, 2013). 

2.11 Important Role of Meta-Cognition in School 

The role of meta-cognition is very significant in the sense of learners’ success in 

school and betterment of academic performance. The effective learning of learners is 

highly connected to their meta-cognition. It also enables the learners to opt the effective 

methods for gaining up to date knowledge, to understand that how to face the challenges 

of learning tasks, to know the standard of their learning, and to cover up the learning 

problems (Zimmerman & Moylan, 2009). Hence enhancing meta-cognition has a major 

role in the perspectives of education. It is proved from the old researches that 

improvement in meta-cognitive strategy knowledge (MSK) start at initial stage of life and 

proceed till the end of life (Alexander et. al., 2009).  

Schneider (2015) observed in a research that the MSK of teenagers develop due to 

education and repeated learning experiences rather than increase in age. According to this 

many researches highlighted that the instructors who follow meta-cognitive instruction 
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provide capabilities to the learners to attain higher insight in MSK for betterment in 

academic challenges (Bransford & Cocking, 2003; Hartmann, 2001). It can be increased 

directly by special training or clear teaching. Many training programs and teaching 

interventions were observed effective in metaanalyses and many studies (Dignath & 

Büttner, 2008; Hattie, Biggs, & Purdie, 1996). MSK can also be promoted indirectly with 

the design of learning environment with the help of instructors (De Corte, Verschaffel, & 

Masui, 2004; Kistner et al., 2010).  

2.12 Benefits of Meta-Cognition 

 Meta-cognitive skills assist the students to check their performance and manage 

their learning process while their reading, writing, and solving problems during the 

classroom.  

 As observed by the research, the meta-cognition is a strong forecaster of learning 

process. Meta-cognitive skills contribute to a great extent in influencing the 

intellectual capability of the students while learning. The implication of this study 

is that developing the meta-cognitive skills of the students might be reimbursed for 

their cognitive limitation if they have (Veenman, Wilhelm, & Beishuizen, 2004; 

Wang, Haertel, & Walberg 1990). 

 It also has been observed that meta-cognitive skills results in better academic 

achievement in range of age, learning domains, and cognitive capabilities of the 

students. This adds reading, writing, understanding text, mathematics, logical 

thinking, creativity, memorization, and problem-solving abilities (Dignath & 

Büttner, 2008; Dignath, Buettner, & Langfeldt, 2008). 

 Meta-cognitive practices assist the learners to convey what they learn from one 

assignment to next or from the old concept to the new concept.  

2.13 Challenges of Meta-Cognition  

Ambiguity of term is one of the many challenges of meta-cognition. Most of this is due to 

the problem in differentiating between the terms cognition and meta-cognition. Other 

challenges of this construct are describing here under.  

 There is need of discussion that either meta-cognition is domain specific or having 

general nature crossing subject domain. Many researchers have proved the 

advantages of using meta-cognitive practices in particular domain like maths, 
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problem-solving, or reading. Hence it is not clear that how skills seek in one 

domain shift to another domain. According to Veenman and Spaans (2005) that 

meta-cognitive skills firstly start with separate domain and then shifts and 

generalize towards another domain. Further researches are required to find how 

these skills generalize across the domains and how this procedure can be helpful in 

the classroom.  

 Many studies emphasize on the conscious and purposeful nature of meta-cognition 

while other researchers take it as less conscious and automatic process. E.g. a 

student is checking mistakes in work as writing with little knowledge that they are 

doing till the mistake is find. The idea of automatic or implicit meta-cognition may 

create more problems in differentiating the process of cognitive from meta-

cognitive process. Hence it results in more complex model of meta-cognition 

especially for the meta-cognition in adolescents (Whitebread et al., 2009). 

 In contradiction to the opinion that meta-cognitive practices start at 8-10 years old 

age. Whitebread and Pino Pasternak (2010) worked on many studies which point 

out the confirmation of teenage students’ meta-cognitive skills. Results comprise 

the students as young as 18 months showing mistakes correction strategies, 5 years 

old student demonstrating the awareness of forgetting, and 3-5 years old student 

showing a big range of verbal and non-verbal cues of meta-cognitive processes in 

early classes.  These studies showed that hence young students are not capable to 

understand the meta-cognitive process they had.  

2.14 Role of Schools in Use of Meta-Cognition 

According to Moylan (2009), the function of school in making best use of meta-cognition 

is 

 Ensure professional development in meta-cognition is prioritized like continuous 

and evidence based professional development which emphasize on practical 

strategies for the instructors to apply in class to increase meta-cognitive skills 

towards the field of curriculum. There should be stress on cognitive and meta-

cognitive teaching and how to develop a meta-cognitive skill-based learning 

environment.  

 Motivate the instructors to work cooperatively and distribute the practices that 

improve the meta-cognitive capabilities in the class.  
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 Help the instructors in developing meta-cognitive skills at school. E.g. providing 

models for exams like cognitive models. These models are the work sheets the 

students have to complete at the start and at the end of test results. Before receiving 

the test result these work sheets prompt the students to think on how much they are 

ready for the exams together with the study strategy thy applied. After the test 

results, students are directed to classify any mistake and discuss their preparation 

for the next assessment procedure.  

 Including the full school community in improving meta-cognitive discussions. 

Applying effective learning strategies, monitoring and assessing the performance 

are supportive in class and school and outside the school as well.  

2.15 Role of Teachers in Use of Meta-Cognition (Moylan, 2009) 

 Teachers made learning objectives clear and support the learners to plan the 

methods and ways of measuring their performance to achieve the objectives.  

 Support the cooperative group in which the specified task need child to explain 

about their comprehension, assess their work, assess the group work, and think on 

their own learning.  

 Apply self-assessment in the class to encourage meta-cognitive practices. Students 

can evaluate the value of their work on the base of learning objectives and manage 

according to that.  

 Apply reciprocal teaching in reading because it is the famous reading strategy that 

uses the meta-cognitive strategy (Palincsar & Brown, 1984). In this strategy the 

instructors work within the small groups of students and follow the four main 

strategies of its: summarizing, questioning, clarifying, and predicting. After its 

teaching the learners are asked to teach this to the other learners.  

 Instructor and peer scaffolding interactions are used to assist in meta-cognitive 

development and progressively encourage this shift from the external meta-

cognitive process to the internal meta-cognitive process.  

 Stress on developing the students’ consciousness about the methodology they 

followed by motivating the discussion about the strategy in class. This contains the 

awareness about when and how to follow the strategies and what will be their 

effect n the learning of students.  

 Promote the shift of strategies towards various domains of curriculum. E.g. from 

the old learning tasks which strategies could be used for next task?  
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 Use the meta-cognitive strategies by thinking aloud. This is relevant to the meta-

cognitive knowledge like how much I am aware about the task? Have I ever done 

the similar task before this? Which strategies were applied on the same task in 

past? And meta-cognitive talk is relevant to meta-cognitive regulation or not like 

the instructor speaking aloud during monitoring and evaluation of their tasks.  

 Assist the student’s independence by permitting them to choose the specific task 

on the base of difficulty level. Don’t provide answer were possible and encourage 

the learners to think about themselves and select the suitable strategy for that task 

(Palincsar & Brown, 1984).  

2.16 Meta-cognition and Teaching 

The teaching with and for the meta-cognition called as meta-cognitive teaching. It 

finds that the instructors think about their thinking process related to teaching objectives, 

teaching strategies of learners, its order and material, the requirement and traits of 

learners, curriculum issues, and the assessment and teaching before the lesson during the 

lesson and at the end of lesson. Teaching for meta-cognition means that instructors think 

that how the teaching process will start and build the learners meta-cognition. It is also 

said as the thinking about their own thinking as the students (Hartman, 2001). Hence the 

term meta-cognition in the teaching and learning of science has both aspects i.e. teaching 

for meta-cognition and teaching with meta-cognition.  

Meta-cognition enables the instructors to stimulate their teaching activities 

according to instructors, their goals, and the position. It assists the instructors to plan, 

observe, and assess thinking process and results and it also provide the skills and 

information to the instructors about the learners. Here the instructor requires to think meta-

cognitively and to carry the teaching process effectively (Hartman, 2001). 

Skillful instructors build intrinsic cognitive strategies which assist them in 

organizing, planning, delivering, and evaluation the learning process in more efficient and 

effective way. Hence instructors should think that how learning occurs in the learners as 

teachers themselves decide about the curriculum and the methods of teaching. The daily 

activities of the instructors can result in the meta-cognitive skills and awareness of the 

learners (Cooper, 2004).  
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Hence meta-cognition has ts importance but yet the issues related to instructors’ 

meta-cognition are mostly not mentioned widely in the literature. Many researches about 

the meta-cognition emphasize on the thinking and learning process of the learners. Hence 

it is evident that instructors need to update their knowledge, awareness about thinking and 

learning process. According to the Davidson (1994) yet here is insufficient knowledge 

about the level of engagement of people in meta-cognitive thinking and its nature in daily 

life and on daily life task especially if cultural background and tasks are different from the 

class room. Scientific research has shown that the meaningfulness of learning can be 

enhanced by the meta-cognition. On the base of the conclusion of these researches, many 

ways of teaching have been investigated to think about their level of knowledge and to use 

cognitive resources with the help of meta-cognitive control.  

There are many factors related to the teachers like their age, gender, qualification, 

job experience, their methods of teaching, training, social factors, personal factors. Hence 

these factors are very important to investigate their effect on the meta-cognition.  

An examination of instructor’s meta-cognition searched that the skills of meta-

cognition increase with their age (Cooper, 2004). He further investigated that there was no 

significant difference in the meta-cognitive scores of instructors who teach at various 

grade level. It was quoted by Gama (2004) that Palinesar and Brown (1989) designed a 

joint method of teaching for modifying four meta-cognitive skills: prediction, 

summarization, clarification, and questioning. This method consists on the turns of 

students and teachers. A teacher and one group of learners discuss about the particular 

portion of text using meta-cognitive reading turn by turn. The steps followed in this 

teaching technique are:  

1. Model and interpretation 

2. Practice with feedback 

3. Provide learners with temporary support (scaffolding) 

4. Take turns leading teaching dialogues 

It is found from the research that this method of teaching results in sequential use of meta-

cognitive strategies by their own and developing self-regulation in understanding. It was 

explored by Elliott (1993) that the effectiveness of teaching with meta-cognition in regular 
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classes proved that the learners who took part in mathematics achievement test guided by 

the meta-cognitive teaching scored higher as compare to the learners who took part in best 

practice approach.  

The effect of meta-cognitive practices in teaching was observed by cattell (1999) 

on learners of fourth grade at high achievers, medium achievers, and low achievers. A pre-

test, post-test, and comprehension test was conducted to check the individual growth then 

gain scores was applied to the results of control group and experimental group. The results 

showed that teaching meta-cognitive skills affect the ability of learners to understand the 

text. The analysis showed that all the learners of experimental group use meta-cognitive 

skills to assist the students in comprehension.  

There was influential role of the instructors in developing the awareness about 

meta-cognition. Number of the researches has proved the impact of meta-cognitive 

training. They proved that if meta-cognitive training is conducted for the short duration of 

time hence a significant improvement in performance can be observed easily said by 

coutinho (2006). Kramarski and Revach (2005) observed the effect of training of meta-

cognition on the mathematical knowledge of instructors. There were sample of 64 teachers 

working as primary school teachers to meta-cognitive professional development program. 

From this sample 30 instructors were included in group of general meta-cognitive training 

(GMT) and 34 instructors were included in specific meta-cognitive training (SMT). 

This training program was comprised on the IMPROVE meta-cognitive 

questioning approach that focused on the utilization of four basic questions: 

understanding; connection; strategy; and reflection (Kramarski & Mevarech, 2003). The 

instructors included in the group of GMT were showed the significance of meta-cognitive 

questioning generally and the instructors included in the group of SMT practice the 

questions clearly. Hence the results showed that the SMT group has better performance as 

compare to the GMT group on many skills of solving mathematical problems and teaching 

skills like lesson plan. Hence it is essential to build meta-cognitive skills that can be 

embedded on the context of teaching. It was suggested by Lin (2001) that the structure of 

such meta-cognitive practices should emphasize on cognitive and social aspects of 

learners’ development as well. It should also add strategic training and development of 

helpful social environment for giving awareness about particular domain and awareness 

about the self as student. Many strategies have been highlighted by researchers that are 
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useful to enhance meta-cognitive skills in the class as discussed in previous sections of 

this chapter.  

2.17 Cooperative Learning  

Cooperative learning (CL) is very hot topic nowadays that mostly researchers do 

their research in the field of education. Cooperative learning is defined as “learning 

position in which two or more learners are working mutually to fulfill a common job 

(Siegel, 2005). Many approaches regarding integrating cooperative learning proved useful 

in improving learner’s achievement athwart every stage and field (Johnson & Johnson, 

1989). 

As describe by Bolukbaş, Keskin& Polat (2011) CL is a teaching technique which 

is used during class. It aims to assist the students in developing the clear and positive 

representation for their own and for group members as well. This technique develops 

problem-solving skills and critical thinking skills to enhance the social abilities and 

cooperative skills in learners. Most of the time CL is defined as it is normally a group of 

learners work altogether but sometimes it is not necessary to work all the learners with 

collaboration.  

The usage of CL is helpful and useful in the process of teaching and learning. But 

one question arises in mind, between many cooperative learning strategies which one 

plays a vital role in promoting learner’s achievement and content literacy? Schools have 

force to develop the skills and competency in the students which enable them to achieve 

high scores in the standardized tests, and it has highlighted many questions such as which 

is the effective style to teach social studies subject (Soares & Wood, 2010). 

Teachers may decide between lecture method, teacher centered approaches and 

active or CL styles. Literacy is a usual part of social studies and for the successful literacy 

progress the instructor of social studies has an effective role (Key, Bradley, & Bradley, 

2010). The content of social studies textbooks often prefers student learning activities 

(Little, Feng, VanTassel-Baska, Rogers, & Avery, 2007). A great challenge arise because 

of the size and volume of the subject matter for teachers of social studies is that how to 

adapt the texts according to the demands of learners?  And which teaching style will 

increase students’ learning and success (Hendrix, 1999). The purpose of this literature 
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review was to develop an insight of some general CL strategies and their effectiveness on 

student achievement in the social studies classroom.  

 In CL, a learning atmosphere provided to the learners in which two or more of 

them work together to fulfill a general duty (Siegel, 2005). The Office of Education 

Research Consumer Guide (1992) gives a brief but comprehensive sketch of CL. CL is a 

successful instructional design in which small groups of pupils having various types of 

capabilities, use a diversity of learning activities to improve their understanding about the 

subject. Each student from the group is not only learning what is taught but also helps their 

group fellows if they face any difficulty while learning. 

  CL is a teaching style in which the learners work usually in small teams in the 

classroom and use a set of teaching learning approaches. The goal of this learning is to 

work together in order to enhance the student’s own learning and also to maximize the 

learning of other participants of group.  

2.18 History of CL 

This term first was introduced by the James Coleman in 1959. After that in 1984 the 

studies of Coleman were rewritten by Robert Slavin in his research study which was 

names as Student Team Learning. He explained the CL as the set of instruction by the help 

of which the learners understand the academic material and concepts. According to him 

CL is the capability to focus on the features of advancement in youngsters and control 

their eagerness, directions, and the actions with the well settled structures. Slavin 

additionally described that many techniques are here which could be utilized in CL 

methods to teach the learners in all disciplines for all the class levels but the achievement 

can be gained through the complete participation of each learner’s responsibility to 

achieve the objectives of whole group. Finally, he concludes that all the ideas of CL 

related to learning, grouping, and the strategies applied are very helpful in concept making 

of students. Instructors are mostly incredulous on using the CL methods to learn because 

they are panic about class control and other problems. Besides this, this technique proved 

very effective in teaching various skills e.g. leading skills, communicating skills, and to 

achieve better academic results.   
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2.19 Components of CL 

Here are some components recognized by Johnson and David (1994) that consist on CL. 

The details of these components are given under.  

Face to Face Interaction is the element in which students are motivated to follow verbal 

and non-verbal both types of communication skills while they are describing learning 

content and concepts (Johnson & David, 1994). They perform activities face to face by which 

they become enable to describe the ideas and to solve their assignments. Though face to face 

doesn’t meant that they are really in front of each other having eye to eye interaction but it can also 

be thorough telephone, by emails, by Skype etc. it last till the students are in collaboration with 

each other. 

Positive Interdependence means learners feel responsibility for their actions and sense of 

belongingness while working in groups for various academic tasks. This responsibility is 

enhanced when they realized that they all are together for work. Consequently, students 

investigate that the level of their group is dependent on their performance and on each 

other. In this component of cooperative learning, it is significant make sure the 

achievement of each student represents the achievement of whole group as well.  

Group Processing is a component of cooperative learning in which the students are 

provided with the chance to show that how they act in group activities and to judge how 

much learning they had received. In this element of CL teachers enable the students to 

recognize the limit till which the interactive skills are applied. Furthermore, 

communication also plays very important role in this matter. All the group participants are 

bound to use open communication phrases to make sure the concern and complaint so that 

they can be articulated in the group contexts. It is also essential to make sure the efficient 

working relations are increased in the group for the surety that contradictions are 

minimized.  

Individual Accountability is combination when students are working in group then 

different tasks is assigned to each of them which they proceed to make sure the group 

objectives are attained. As the result learners are responsible to answer for theory 

participation in the group. The specific defined roles assist the students to be aware about 

the responsibility for group and individually both. It is also essential for the group 
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participants to leave influence in decision making process that will maximize the belief 

and consistency in group participants.  

Negative Interdependence is essential component in CL. It is the component that produce 

competitive environment in the classroom (Kagan, 1995). This factor to compete in the CL 

might be wrongly interpreted by many students. Though, it is main issue in increasing the 

production and progress of working conditions in the group participants. The competitive 

environment makes sure that the people keep the focus that it is necessary to fulfill the 

goals and objectives related to learning in near future.  

Goor and Schwenn (1993) present elements in CL that are listed below: 

(i) The use of flexible diverse groups 

(ii) Sharing aims and opinions by the team to promote common support 

(iii) arranging classroom for team task 

(iv) Teaching students how to work with one another. 

(v) selecting CL method to attain the target of the lesson 

There are some other learning tactics suggested by Gama (2004) are: 

Reflective Questions and Prompts teachers utilize these styles for encouragement of 

conversation that starts with review of the particulars of skills learned and leads towards 

critical thinking and making of an action plan. 

Meta-cognitive Scaffolding helps the students to encourage what they can do by 

themselves and what they can do assistance of others. 

Modeling promotes Meta-cognitive information and competencies. Teachers serve as an 

expert model that helps the students how to use meta-cognitive information and skills. 

Self-questioning strategies allow students to become self-dependent. Many researches 

show that self-made questions by the students are much more effective and helpful as 

compared to the questions created by others. This technique could assist the pupils in 

performing various academic tasks at each stage. It can also better their awareness and 

thinking processes and h skills for long period of time (Hartman, 2001). 

Thinking out loud is a method in which one expresses his/her thought procedures when 

he/she busy in a task that involves thinking. The thinkers express aloud all of the thoughts 
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and feelings that take place while doing any academic task. This strategy can be effective 

for students to teach how to use meta-cognitive knowledge and skills when working on a 

multiplicity of tasks. 

Self-assessment involves learner’s own observation and evaluation on their performance 

precisely and suitably by maintaining and modifying their strategies to reach the learning 

goal. 

Graphic organizers with the help of this strategy the students get awareness about 

content and could be able to find solution of any problem. This technique assists the 

learners in analyzing the texts and understands the basics of that text. The examples of this 

technique are pictures in form of cycles, various mapping ideas, geographical drawings, 

cyclic processes, series of happenings, and matrix in maths, problem-solving practices, 

puzzles, and measuring scale.  

2.20 CL Techniques  

Cooperative learning research has identified the jigsaw, learning with each other, 

student team’s achievement divisions, group-games-tournaments, academic controversy, 

and the most commonly used CL techniques (Elliot Aronson, 1978). 

Jigsaw style was proposed by Elliot Aronson in 1978. In this strategy, academic content 

provided to the students and this learning content has been divided into sections.  Students 

work in groups or teams. Every participant of the team is given a section of study on 

which he or she becomes proficient. Experts are then allotted to proficient groups in which 

the participants of the team talk about the knowledge and details then make a decision to 

describe the content to participant of their home groups. When the learners have full 

command on the material, team participants return to their home groups to teach the other 

members the material. Jigsaw method is an effective method for teaching social studies 

because there is often not always one answer to a question (Slavin, 1995). Symbolic and 

open-ended queries are tackled more easily when students have experience to an excess of 

views. More reasons exist for utilizing the Jigsaw teaching in a social studies classroom. 

The Jigsaw style becomes helpful by dint of descriptive contents like chapters which are 

mostly utilized and this method leaves significant effect on mean values of scores (Slavin, 

1995).  
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Learning with each other is a CL method developed by David Johnson and Roger 

Johnson. This method was at first created to assist instructors how to use CL teams in the 

classroom at the University of Minnesota in 1966. Learning with each other style, has five 

vital elements: direct meetings, socially used practices, group processing, positive 

interdependence, and individual responsibility (Johnson & Johnson, 1989). In this method 

four or five groups of students assigned and importance is given to the team structure and 

group self-reflection. Group grades are identified by instructors.  

Student groups-achievement divisions Student Groups-Achievement Divisions is 

another CL teaching method developed by Robert Slavin. In this technique four groups 

work within their teams to attain command over a lesson taught by the instructor. Learners 

take individualized questions, which are matched with the previous achievement, and then 

group scores are added based on the limit to which learners in the group meet or achieve 

higher than previous performance (Slavin, 1995). The groups then cover the proper 

standard and rewarded with some motivation from the instructors. Slavin identified by this 

research an increase in mean scores by using Student Teams-Achievement Divisions. 

Group-games-tournament is a CL technique that was suggested by David Devries, Keith 

Edwards, and Robert Slavin. In this strategy, students play academic games in a group and 

scores are given to their group points. Slavin identified in his research an increase in mean 

scores through the use of group-Games-Tournaments (Slavin, 1995). 

Cooperative Learning argue in favor of cooperative and group learning as compare to 

competitive and individualistic strategy widely used in our system of education by 

explaining the role of instructor and student in specific process of teaching and learning. 

Most of the roles allocate the following features.  

 Learners are arranged into small groups or teams. 

 Participants of each group work together to achieve the specified tasks. 

 Rewards to members mostly based mainly on the achievement of the group and 

this builds a motivation for learners to work efficiently together. 

It is a strategy of teaching through which the instructor assigns many tasks on the base of 

selected content for the study. These tasks are planned and developed in a specific order to 

achieve the lesson objectives for the group comprised on the students of same age level, 

same level of achievement and comprised on four to six students (Vijaya Kumari, 2002). 
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The instructor communicates the goals of the group, structure the tasks, monitor the work 

of group, and test the learning of every individual student (Vijaya Kumari, 2002). The 

order of steps followed in this study for cooperative learning group was following.  

 Communication of the Group Goal (C.G.G.) 

 Communication of the Tasks Structure (C.T.S.) 

 Pupil-Pupil Interaction (P.P.I) 

 Monitoring and Intervention by the Teacher (M.I.T.) 

 Testing of Individual Learning (T.I.L)  

Hence CL is an instructional strategy which involves the student’s contribution in limited 

learning groups. The students in these small learning groups learn via interaction with 

other groups and their own group as well. 

Johnson, Johnson, and Stanne (2000) employed a meta-analysis technique to 

examine 164 studies, looking into 8 cooperative learning strategies, and provided 194 

autonomous impact sizes covering scholastic achievement. As shown cooperative learning 

techniques are now using in light of the fact that the strategies are "unmistakably in view 

of hypothesis, approved by research, and operationalized into clear methods teachers can 

utilize". Second, Johnson, Johnson, and Stanne declare "here are more than 900 research 

thinks about approving the viability of agreeable over aggressive and individualistic 

endeavors". The studies range beyond a century, include declines in a new dimension on 

socially and monetary bases.  

Cooperative learning strategies have likewise is used trying to fix a large number 

of society's ills running from bigotry to harassing to violence. Third, CL skills reflect rigid 

but useful rules for teaching process. The teachers have many types of methods for each 

situation.  On the other hand, with such a large amount of choices and not very many 

courses regarding which and how to consolidate cooperative learning procedures, the 

objective of this exploration ponder was to distinguish the viability of shifting agreeable 

strategies. They differentiate 4 main problems with applicable teaching methods. The first 

of them is concerned with to what extent the research was feasible to assist the CL 

strategies. Old studies were distinguished for the maximum relevancy which focuses on 

the effect of study as compare to the effect of CL strategies. As per Johnson, Johnson, and 

Stanne the second issue is "there has never been a far reaching evaluation of what number 
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of agreeable learning strategies have been experimentally tried". Agreeable learning 

strategies can be changed in various methods through which we can identify the basic 

flaws of system  

Ascertaining the adequacy of CL on success is the next point and it decided the 

characteristics of cooperative learning methodologies was the next point form this. This 

point is identified as the methods of CL may be fixed on the base of continuity of its 

utilization. To make it clearer we can say the CL techniques consist on the trustworthy and 

highly demanding methods of teaching that instructors can easily and rapidly apply any 

time in any situation. Teachers are ready to use this system because this method demands 

minimum effects from the side of instructors with minimum teachers are there who are 

using these strategies (JJ & Stanne, 2000).  

Johnson, Johnson, and Stanne (2000) identified the other side of CL methods as the 

reasonable CL strategies based on the applied system through which instructors learn and 

apply the format to redesign the existing drill methods and apply the most suitable one. 

Educators are ready to design helpful practices to accommodate their specific situation. 

These techniques initially are more time taking while making arrangements but are 

comfortable to apply in classroom.  

At the beginning theoretical method of teaching may be more difficult and time 

taking to understand and apply in the classroom, but when the teacher got full command 

over these approaches, He/she got the ability to adapt and modify these approaches. The 

technique used in the analysis was meta-analysis. The process of CL and the grouping of 

the process were utilized as two independent variables. Individual studies were grouped 

base on concept of the approach used in the research like jigsaw or learn from each other. 

A type was depicted by using the idea of direct or conceptual CL strategies. Student 

achievement represented as dependent variable (JJ & Stanne, 2000). 

2.21 CL in the Class 

From the centuries the cooperative learning has a popular topic for research in the field of 

education. From the last twenty-five years these strategies has emerged as the famous 

choice for the conventional teaching because of the optimistic effect on the learner’s self-

esteem, their performance, and behavior (Mills & Durden, 1992). The effect of group 

learning on learning outcomes in economic instruction was analyzed by the using 
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multivariate regression analysis by Steven Yamarik (2007). He used cooperative learning 

in the same course in 2002 and then again in 2004. The sample consists on the 116 

learners in four courses of macro-economics. 35 learners from early course and 22 learners 

in late course class were judged in 2002 and then again in 2005 by judging 35 learners in 

former course and 24 students in later course, the former course students were of 

experimental group and other group was of control group. The results recognized the 

attention, contribution, preparation, performance, and attendance. These traits were 

tracked by using the questionnaires for both groups as pre-experiment and post experiment 

test. The preparation of learners was measured by how much the learners want to discuss 

to the other learners, the teachers, and the total time used on the working of classroom.  

Cooperation was estimated by how much association learners had while working in 

team, the collaboration by learners regarding the work, and how much learners took part in 

the last three classes. Class attendance records were utilized to measure participation. The 

student’s interest was checked by level of satisfaction got from economics and the use of 

economics in their everyday life. The midterm and final term exams were conducted to 

check the performance of the learners. The selected course was divided in five sections. 

The total performance of the learners was done with the help of attendance percentage, 

mid exams, final term exams, and solution of problems (Yamarik, 2007). Lecture method 

was used to teach the control group. The teacher introduces the topic in the class in first 

fifteen minutes and then question answer technique was applied. The teacher asked the 

question from the class and the volunteer students answer the questions. The students’ 

discussion method was applied to the experimental group in presence of the teacher. At the 

last fifteen minutes of class each group representatives answer the questions.   

Multivariate regression analysis was applied. The results of mid and final term 

exams worked as the vital indicator after controlling the academic and demographic 

factors of classroom. In cooperative learning group the learning of students was high as 

compare to the learning of control group. The cooperative learning group achieved higher 

while the lecture method group (control group) achieved 4-6 points low (Yamarik, 2007). 

Yamarik questioned that did the learners assigned to cooperative learning (CL) 

perform better than the learners who were taught by the lecture method? The researcher 

answered that initially the student- teacher interaction was raised by the cooperative 

learning method. The learners were not involved in questioning in small groups. Then the 
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group study method during papers was enhanced due to the cooperative learning method. 

Moreover, the learners of cooperative learning method came to my office in the form of 

groups while the learners of control group came individually. Hence many learners of CL 

group seek help form me after the class. Whereas the researcher got some limitation in the 

students of CL got high scores in mid and final term exams, according to him there was 

some error in measuring the level of interest, their involvement and preparation hence 

these is dire need to conduct further research on it perspective to the impact of CL on the 

performance of students.   

The impact of CL and lecture method of teaching was observed by Majoka, Khan, 

and Shah (2011) in field of social studies. This study was experimental and quantitative in 

nature and was conducted on the primary level students of government schools of District 

Mansehra in Pakistan. The sample of this research was 100 students of 7th class enrolled in 

subject of social studies. The sample was divided in two groups i.e. control and 

experimental group (50 students in each group). The sample was divided in these groups 

on the base of mean scores of pre-test. The study also contains two teachers as the sample 

that was having same level of qualification and experience of teaching.  

The lecture method was used for the teaching to the students of group for every 

section of lesson. The experimental group attends one day direct teaching in which 

worksheets and team time was used. The analysis techniques used in this study were 

standard deviation, effect size, and percentile gains. The data collection was done by pre-

test and post-test of the sampled students.  It was concluded by Majoka, Khan, and Shah 

that there was a profound change in abilities of students of cooperative group to learn in 

the subject of social study.  

Furthermore, CL was found more efficient than the lector method of teaching for 

diverse ability level students. Many factors affect the study findings like teaching of two 

different teachers. Though both the teachers were having same academic background, 

there was no special reason to determine either the control or experimental group scored 

same or not in case of one teacher at both groups. Then the selection of 100 learners as the 

sample of study was larger enough. At least the academic capability of learners consisting 

of two groups was unclear. The review of previous two studies stated here shows the 

usefulness of CL method in the class low (Yamarik, 2007).  The Varity of group setting 

provide the learners a facility to cooperate with the learning material in another way but 
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also permit learners to cooperate with each other. This cooperation of the students 

increases the level of motivation and achievement of students.  

2.22 CL Outside the Class 

Huang and Su (2010) studied that how a teaching model based on cooperative 

learning can bring the worth in the world of software training. An increased use of 

cooperative research methods was found from 41% in the earliest 25 years of Nobel Prize 

awards to 75% in the most recent 25 years of the Nobel Prize award. Whether these “best” 

and “brightest” cooperative learning strategies could be applied in other learning areas? In 

cooperative learning the application of a teaching based model provide the following 

components like communication and ownership of learning process. The interactive 

relationship in learners was stronger than the influence of any other parameters on 

learners’ learning, socialization and development (Johnson & Johnson, 1989). Model 

based cooperative learning changed the role of teachers and now the teacher is not only a 

source of knowledge but the learners can access the wide range of information.  

Huang and Su studied that the cooperative learning was a key factor in the 

software development. It was found that the communication in the process of software 

development is used more than 40% of the time and “the survey of global 500 CIOs 

reveals that 70% of people thought that the key to success is the valuable use of 

communication skills” (Huang & Su, 2010). The main goal of the teaching model based 

on CL was to change the roles of learner to learner and instructor, self accountability, the 

advantage of   student to student and teacher, personal responsibility, the advantage of 

common instruction, and assessing the standard and amount of CL. Learners should 

participate actively in the process of learning. It was found by Huang and Su (2010) that 

the active interdependence in cooperative learning groups will create a team spirit in 

students to penetrate into the teaching of class and it will lead toward the conversion of 

china’s software industry from manual workshop to industrial production. That’s why, the 

cooperative learning based on model teaching will provide a strong foundation for the 

development of student’s IQ entering in the society. The impact of model of teaching on 

the base of CL shows the encouraging outcomes. Learners might participate actively in 

learning as the process f learning has been modified from the ownership of the process to 

the placed of students. Hunag and Su narrated that “students move from I am asked to 
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learn to now I want to learn”. Learners also showed the capability to retain their 

knowledge permanently as it also goes through hereditary process.   

2.23 CL as Motivational Set 

The motivational side to CL should not be ignored. Some students feel easy and more 

reliable to cooperate with their group fellows (Gardner, 1999). Teachers, use cooperative 

learning techniques to provide affiliation, independency and physical activity to the 

students (Hootstein, 1994). Teachers must know about the physical and psychological 

needs of learners.  Benware and Deci describe active learning in their results as “learning 

organizes to teach is an instance of the more general case of active learning— learning that 

is done by using the material”.  

The experimental group, of active learning comprises on 19 introductory 

Psychology students. While the control group, which focused on learning to take an exam, 

had 21 introductory Psychology students. An article was given to the students to read for a 

whole week. Few instructions were given to the control group i.e. the purpose of studying 

and learning the article is so that when you take the exam you will get high scores in the 

examination based on this particular article. Like other typical exams it will be the 

assessment examination based on reading, and use that method which is most suitable for 

you (Benware & Deci, 1984) and learners backed to their classrooms and completed an 

assessment gauging the learners’ motivation. The intervention and active learning students 

were provided with same topic with the directions such as aim behind study and learn that 

particular topic is that when students will be back from exam; they will capable to 

understand the material of article for other learners. After that the pupils will appear in the 

test which will be based on that material of topic. The exams will be like formal exams on 

the base of reading and learning the assignment (Benware & Deci, 1984). Again, the 

questionnaire technique was used to check the students’ motivation and they gave the 

exam. The check the motivation of students of intervention group their content of the topic 

was modified according to the level of knowledge and information that observed in that 

topic. The intrinsic motivation in the students was determined by estimating the amount of 

interest, enjoyment, and the readiness to use additional time for the task. Enjoyment, 

interest, and the willingness of students are served as dependent measurements towards the 

time given to fulfill the assignments. The speedy/slow factor was used to check the effect 

of treatment. Pupils were instructed to show whether they participate in a speedy or slow 
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motivational set while they were also aware that exam would follow the learning task. 

They were assisted to do so when the criteria changed from an exam to teaching the other 

ones.  

Benware and Deci found that the active learners rated the high scores and their 

mean score was 8.47 out of 10 during the learning with the expectations of teaching while 

the passive learners got the mean score of 4.63 only. The experimental group was more 

motivated for learning the material with an active learning goal. On the other hand, 

learners of control group understand the content with the idea that they will be checked 

and examined any time. The output of control group related to the activity never showed 

the significant difference. The mean score for learning to teach was 7.72 while for learning 

to be examined score 7.09. That’s why; learners involved in more intrinsic motivation 

while actively learning the material with the hope of teaching that content to other pupils. 

Besides this, the results go beyond the level of learners’ motivation in speedy/slow 

motivational set. Learners of the interventional group scored higher in both rating of 

learning as well as conceptual learning than the other group. In conclusion, learners in the 

interventional group were using the setting and content as a way to learn from each other, 

which realized them as being more active and results in better learning (Benware & Deci, 

1984). 

2.24 Effectiveness of CL on Science Achievement  

According to Kostopouls’ (2010) when instructor consider and control the various 

classroom dynamics like relationship power and grouping dynamics, then CL has the 

strength to work as really powerful instrument for learning of pupils in all the fields like 

pure sciences (Ebrahim, 2010; Acar & Tarhan, 2018), English literature (Galton, 

Hargreaves, & Pell, 2009), social studies (Salako, Eze, & Adu, 2013) and mathematic 

abilities (Ke & Grabowski, 2007). Hence from the point of view of Alexender, Lindlow & 

Schock (2008) CL is broadly identified as teaching method that results in increased social 

abilities and learning in all level learners like school students, college students, and in all 

disciplines.  The effectiveness of CL was studied by Salako, Eze, and Adu (2013) about 

the knowledge and attitude of multicultural ideas in biology by applying experimental 

research design having 2 groups’ i.e. treatment and control group. The sample of the study 

comprised on 126 elementary learners from a school in Nigeria. The students who 

participated in the study were from both genders i.e. males and females with age range of 
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thirteen to eighteen years. The instrument used as pre-test was comprised on 30 statements 

with the content of academic curriculum of the learners. The control group comprised 

sixty three learners and they were taught by old and usual lecture method, instructor 

centered teaching techniques. On the other hand, the treatment group comprised on same 

number of learners and they were taught with CL methods. After the treatment both 

groups were post-tested by keeping in mind the points of biology. The results showed that 

the learners who use CL techniques achieved better scores than the other group students. 

The results showed that a great strength was found for CL in that country classrooms for 

maximum learners as compare to the traditional results of secondary level studies for 

minimum number of students with lecture method classes.                                                          

Besides this, conclusion also proved that the classes using old teaching methods 

without using mutual learning techniques in their teaching have to face minimum potential 

in their growth and development. In this sense strength in class with collaboration was 

increased due the development that was observed from these classes. The learners in these 

classes show high level learning that was projected in the student’s participation in class. 

The multicultural environment as followed in Nigerian classes also represents the function 

of psychological components like attitude and emotion in maximizing the output and 

better consequences in future. The function of psychological components is due the 

capabilities of learners to cooperate with other learners in more efficient way.  

The effects of CL are also recognized by Acar and Tarhan (2007) on the learners’ 

concept about metallic bonding process. This study was also experimental having pre-

intervention and post-intervention technique of data collection on 57 learners of secondary 

level almost with the age range of fifteen years from 2 different classes in a school of 

Turkey. These sampled participants were divided in 2 groups such as intervention group 

and control group. The intervention group students were taught by CL instructions 

delivered by instructor while the instruction delivered to other group students were based 

on teacher centered teaching methods. The tool applied for data collection was comprised 

on 10 MCQ type questions as pre-intervention tool. The statements of MCQs were based 

on the interview questions about the difficulty and confusion in the subjects from which 

learners suffer.  The tool was pilot tested and expert opinion was also collected from 

chemistry teachers of high school. After the post-intervention of tool 10 learners from 

control group and 6 learners from the intervention group were interviewed in 26 semi-

structured interview tools to find out the way in which they were answering the questions 
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for the sake of finding the validity and reliability of the instrument. The consequences of 

post-intervention highlight that, CL conditions enable the learners to develop interaction 

with peers, instructors, and with the learning environment. At the end it was concluded 

that the content books in Turkey should be based on more activity-based content as 

compare to the past to provide help in learning process and to enhance learner’s social 

skills.  

A research was done by Ebrahim (2010) about the impact of CL techniques on 8th 

grade students’ achievement in science at social skills in Kuwait. The sample was 163 

girls of 8th grade having age range of 9-11 years. The other sample was 6th class from other 

school. Total 4 instructors were dealing the students i.e. 2 teachers in each school 1 for 

control group and the other teacher for intervention group, taught with CL, students. The 

instructors received demonstration and directions about how to apply CL techniques in 

best way to achieve the objectives of study. The dependent variable was checked by pre-

test post-test research paradigm. All the relevant instruction to all groups was given for 45 

minutes each day till 6 weeks. After the specific time duration, a post-test was used to 

collect data from learners. The intervention group which got CL based teaching was 

noticeably seen high scores as compare to other group. At the end, a social skills survey 

comprising 12 statements was given to learners at the start and end of the course for the 

sake of measuring development of these statements as the facility to communicate 

efficiently in class to convey all the concepts and ideas. This survey also presents a big 

development for treatment group. Hence it was the results of this study those learners who 

were taught by CL techniques were more loaded with social skills required not only for 

academic achievement but also there was big development in understanding the science 

subjects as well.  
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Chapter 3 

RESEARCH METHODOLOGY 

This chapter identifies to the choices we make regarding suitable models, cases to study, 

modes of data collection, types of data analysis, etc. in developing and conducting a 

research study (Silverman, 2010). 

This study was conducted to investigate the effect of metacognitive instruction and 

cooperative learning strategies on students’ achievement in science. The main objective of 

the study was to examine the effect of meta-cognitive instruction and cooperative learning 

strategies on achievement level of students of biology. For this purpose, an experiment 

was designed for 10th class biology students in district Jhang. The details of this chapter 

are 

 Nature of research 

 Population of the study 

 Sample and Sampling Technique 

 Design of the study 

 Experiment procedure 

 Role of teacher in intervention 

 Details of the intervention 

 Instrumentation 

 Framework of the study 

 Limitations of the study 

 Delimitations of the study 

 Methods of data analysis 

 Access provisions 

 Ethical considerations of the study 

 Researcher’s position 

3.1. Nature of Study   

The nature of research used in this study was true experimental research consisting pre-test 

and post-test control group design.  
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The true experimental research is most authentic type of experimental research design and 

it is based on statistical analysis to accept or reject the hypothesis. In this design the 

participants randomly assigned to the experimental and control groups. Both the groups 

were pre-tested for independent variables. The experimental group receive intervention 

and then groups were post-tested to check the effect of intervention of independent 

variable on dependent variable (Gay, 2014).  

3.2. Population of the Study 

As quoted by Walker (1985), population of the study is referred as set of elements, i.e. 

people or objects, which owns few common similarities determined through sampling 

standards constituted by researcher. All the researches are being conducted to specific 

portion of population but the study results can be generalized to whole population. So 

here, the population of this research was all the learners of 10th class enrolled in subject 

biology in Girls’ High schools of Pakistan. Targeted set of population is complete set of 

persons or objects by which research investigator wants to infer the findings of the study 

according to already selected criteria based on investigator's interest (Stake, 1967). The 

targeted population of this study was all the female students of 10th class enrolled in 

subject biology in girls’ high schools within the Punjab province. Accessible population is 

subset of entire selected population to which research investigator has reachable access; 

selection of this subject could be bounded within provinces, cities, countries, institutions, 

etc. This way, accessible population of this study was all the students of 10th class enrolled 

in subject biology in Faran girls’ high school district Jhang. 

3.3. Sample and Sampling Technique 

The set of chosen elements, people or objectives, for the sake to participate in research is 

called sample of the study; selection of people is known as participants or subjects of the 

study and this process of selection group of participants, incidents, behaviors, etc for the 

sake to conduct research study is called sampling technique or simply sampling 

(Kyriakides, 2007). 

 The researcher selected the sampled school by using convenient sampling 

technique and the sample for this study was divided in groups by using random sampling 

technique. The sample was all the biology students of 10th class (section A) enrolled in 

Faran Girls High School, Satellite Town Jhang. The reasons for selecting the private sector 
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school were that, the public sector high schools were not willing to approach their students 

due to safety issues and government policies. Then the private school was selected as the 

sample of study because the standard of this school was very near to the public sector 

schools. The income of employees and the policies about the teachers’ selection criteria, 

qualification, and student teacher ratio was all near to the public sector standards. The 

students who enrolled in this school all were from good socio economic status. Besides 

this, they had a good strength of biology students and had minimum number of vacations 

in this school as compare to other private sector school. So, the researcher was able to 

complete his experiment without unnecessary gaps and obstacles during the experiment. 

This school had 69 girls in one class. The researcher took that class as the sample and 

divided the sample in three groups on the base of randomization of students. The 

randomization of students was done by enlisting all the 60 names of class on a paper. Then 

all the names were turned in a piece of paper. All the names were put in a basket then 

randomly selected 20 coupons for group 1, then next 20 for group 2 and next 20 for 

control group. Through this sampling technique equivalent groups were formed as they 

were double checked i.e. by randomization and pre-test. The pre-test results of the sample 

ensure the equality of groups.  

3.4. Design of Study  

A research design is theoretical design by which research is followed (Kothari, 2004). 

Research design contains sketch of data collection, its measurement, and data analysis. 

From this description, it can be observed that Kothari introduced the three main qualities 

of research design: sources and nature of information related to the research problem: 

approach or technique used to gather and analyze data, and time and budget consumed for 

this process. According to Kothari, to conduct any study some questions should be kept in 

mind which are; “What is the study about? Why is the study being made? Where will the 

study be conducted? What type of data is needed? From where the relevant data be found? 

What will be the sample design? Which data collection techniques will be used? How the 

data will be analyzed?” 

The research was carried out by using true experimental design having pre and 

post-tests design with 2 experimental groups and 1 control group. The experimental 

groups comprised two groups: one group taught through meta-cognitive instruction and 

second group through cooperative learning techniques. Thrice of the groups consisted 20 
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learners in each group. All the groups were first administered a science achievement test 

and a meta-cognitive awareness test (MAT) as pre-test and the outcomes were compared 

in order to study the equivalence of the groups. Then the students were taught through 

below mentioned both teaching methods for 11 weeks as the experiment of the study. 

After completion of experiment time period all the groups were post-tested to check the 

effect of experiment and to compare the achievement of students of all groups.   

The treatments applied to both experimental groups of the study were based on the 

following designs.  

1. Meta-cognitive Instruction 

I  Identify  

D  Define  

E  Explore  

A Act 

L Look or Learn 

2. Cooperative Learning Strategies  

1. Communication of the Group Goal (C.G.G.) 

2. Communication of the Tasks Structure (C.T.S.) 

3. Pupil-Pupil Interaction (P.P.I) 

4. Monitoring and Intervention by the Teacher (M.I.T.) 

5. Testing of Individual Learning (T.I.L) 

Design of the study was 

Experimental          
Group 1 

 
R 

O1 
Pretest 

X1 
Treatment 

O2 
Posttest 

 
Experimental 
Group 2 

 
 

R 

 
O1 

Pretest 

 
X2 

Treatment 

 
O2 

Posttest 
 
Control Group 

  
O 

Pretest 

  
O 

Posttest 
Fig. 3.1: Research Design 
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3.5. Experiment Procedure 

The researcher first of all visited the school and checked the school timings, strength, and 

suitability level to select this school as the sample of study. The researcher met with the 

school principal and discusses his intention to work in that school. The researcher 

conducted a detailed meeting with the biology teacher to discuss about the study. Before 

starting the intervention the researcher trained the biology teacher of the sampled school 

about the meta-cognitive instruction and cooperative learning strategies. The researcher 

consumed 5 days to make the things clear with the class teacher.  

The students of 10th class were randomly divided in 3 groups containing 20 students in 

each group. To overcome threats to internal validity two equivalent groups were formed 

by the researchers i.e. one experimental group 1 and other experimental group 2, one was 

given treatment of Meta-cognitive Awareness instructions and other was cooperative 

learning group strategies. The third group was the control group. Then the researcher took 

pre-test from all the 3 groups.  Pre-test of science achievement and MAI was conducted of 

all these groups to ensure equivalence and also compare effect of the treatment in post-

test. The school teacher was handling all the groups. She was taking 3 classes each class 

was of 45 minutes. 

The participants of experimental group 1 and experimental group 2 were taught 

same topics but in different teaching methods i.e. group 1 with IDEAL (Identify, Define, 

Explore, Act, Look) and group 2 with CL strategies.  The participants of group 1 have to 

understand the concepts by using the IDEAL technique by thinking while the group 2 was 

divided in small groups. Each group comprised on 5 students. They learn the things by 

sharing the concepts with each other within the group and with other groups as well. On 

the other hand the control group participants were taught simply by lecture methods. The 

teacher covered section I consisting of 2 chapters from the book named ‘’ Gaseous 

Exchange’’ and ‘’ Homeostasis’’. After intervention of 11 weeks the researcher took the 

post-test from all the groups.  

3.6. Role of Teacher in Intervention  

The teacher played main role during these 11 weeks experiment period. The researcher 

trained the subject teacher who was teaching them before this study. The subject teacher 
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was trained for 5 days about the use of IDEAL and CL techniques in treatment group 1 

and 2 respectively. So, she was handling all the groups i.e. both experimental groups and 

the control group. She was given detailed instructions about the study and its purpose. The 

researcher practically provided the guidelines about the meta-cognitive instruction and 

about the use IDEAL during class for intervention to meta-cognitive instruction group 

(experimental group 1). The researcher also provided demonstration about the use of 

cooperative learning strategies and its model used in this study, to students of 

experimental group 2. The researcher consumed 5 days with the class teacher to provide 

her training about the treatment applied to both the experimental groups. The training 

consists on the detailed introduction, description, and use of both strategies. After then the 

researcher give demonstration before the school subject teacher so that she can understand 

effectively about the use of both techniques. Various questions were cleared during this 

demo. After 4 days training the school subject teacher was bound to give demo on the 5th 

day of training about the use of both techniques. After that various questions related to 

both techniques were also asked from the subject teacher to make sure that she can do well 

with the intervention. So, after this training the researcher was satisfied that she can deal 

with the intervention of both experimental groups.   The control group was taught by the 

lecture method according to their previous routine. The teacher was handling all the 

groups daily for 45 minutes with each group. The model lesson plans of both experimental 

groups and control group are attached in appendices A, B and C. 

3.7. Details of Intervention  

1. Meta-cognitive Instruction  

IDEAL is an approach to meta-cognition which means to Identify, Define, Explore, Act, 

and Look. IDEAL is the short form for the techniques, which are used for effective and 

efficient thinking and problem-solving (Byrnes, 1996). 

All the mentioned techniques were delivered to learners by their instructor which relates to 

help in effective thinking and problem-solving processes. This group was the experimental 

group 1 of the study and was consist of 20 students. The teachers deliver the main concept 

of the topic then the students were asked to identify the meaning of topic, define the terms, 

explore the concept and practicality of topic, act according to that, and then look the 

usability of topic in daily life. The teacher provides guidance to students that how they can 
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identify the terms by using their thinking abilities. The teacher always relates the topic 

with daily life examples and uses the brain storming technique to engage the students in 

thinking process. This sequential guidance and practice enable the students to use 

cognition. It was observed by the teacher that their skills of identifying, defining, 

exploring, and skill of looking the concepts and topics were improving day by day due to 

this daily practice.  With the help of example, it was easy for them to understand the 

concept given in the topic.  When students were taught on this routine on daily basis, they 

were observed to use their metacognitive abilities comparatively in effective way. In 45 

minutes of daily class the class teacher kept engaged the students in understanding the 

topics by using IDEAL approach of meta-cognition. The details of all topics covered on 

daily basis are given in appendix D. 

2. Cooperative Learning Strategies  

CL is teaching method in which instructors assign different duties to students from the 

academic content for the study. These teaching methods are developed and organized in a 

specific pattern to achieve the lesson objectives for group. This group was the 

experimental group 2 of the study. The students were further divided in sub-groups. Each 

sub-group consists of 5 students having same age level and class level. From the 5 steps of 

cooperative learning strategies used in this study, the steps i.e. communication of the 

group goal and tasks structure, monitoring of group work and testing of individual 

learning were done by the teacher. The sequence of moves followed was that the teachers 

first of all communicate the group goals to students then assign them various tasks. After 

receiving tasks, the students were allowed to interact with each other within the group and 

even with other group if needed. Then the teacher monitors and checks the assigned work 

of each student and test the learning of students individually. By elaborating further, the 

teacher first of all share the goals and objectives of the group to the participants on daily 

basis about the topic, after describing the goals the teacher communicates the tasks and 

assignments which they have to complete in the same period by cooperating with all the 

group members. The students then interact with each other to complete the task within the 

time. The teacher evaluates students work and also took tests sometimes orally and 

sometimes written to assess the level of each students learning.  Thus, the CL strategies 

involved students’ contribution in small learning groups in which students learn through 

intra group, and inter group interactions. The details of all topics covered on daily basis 

are given in appendix D. 
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3.8. Instrumentation  

Two instruments were used in this study.  

1. Science Achievement Test  

2. Meta-Cognitive Awareness Inventory  

1. Science Achievement Test  

The achievement test was designed by the researcher. The researcher thoroughly studied 

the section 3‘’Life Processes’’ of 10th class text book of Punjab Text Book Board. The 

researcher constructed a tool having 57 multiple choice type items. Blooms taxonomy was 

used as guiding principal for selecting question according to first four levels of this 

taxonomy. The expert opinion was gained to about the content validity of test. The list of 

experts is attached in appendix E.  The experts were the senior teachers having more than 

5 years teaching experience in the subject biology. On their recommendation 53 items 

were included while other 4 items were excluded from the test. 

After expert opinion pilot testing phase was conducted. The test having 53 items was 

conducted on the 20 students of 10th class biology students in other private school in same 

locality. After this item analysis was done to confirm the moderate difficulty level and 

discrimination power of items. At the end, 49 items were finalized for the science 

achievement test. Item analysis is attached in appendix F. The reliability of this tool was 

measured and found 0.89 which was reliable to use in this research.  

Table No 3.1: Internal Consistency Reliability of Achievement test (Cronbach Alpha 

Coefficient) for students (n=20) 

No. of Items Alpha Reliability 

49 0.89 

 

At the end 49 items were finalized for the science achievement test which is attached in 

appendix G. 
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2. Metacognitive Awareness Inventory (MAI) 

Schraw and Dennison (1994) developed and standardized an instrument to measure 

meta-cognitive awareness. This instrument comprised of 52 items. The researcher adopted 

this instrument for this study. The pilot testing was done on 20 students of 10th class which 

were from other private school. The obtained cronbach alpha value was 0.82 which was 

reliable enough to use this tool. The validity of the tool was also measured by experts. Out 

of 5 experts three experts suggest this tool as valid to use in this study. The list of experts 

is attached in appendix E. This research tool has gained popularity and being used by 

many researchers to explore Meta-cognitive Awareness (Lippmann, 2005). The MAI is 

attached in appendix H and reliability table is given in appendix I. 

Table No 3.2: Internal Consistency Reliability of MAI (Cronbach Alpha Coefficient) for 

students (n=20) 

No. of Items Alpha Reliability 

52 0.825 

 

3.9. Framework of the Study  

A detailed review of literature was designed for the sake of development of conceptual 

frame work for this study. The review showed the ground realities that meta-cognition is 

trendy and rising idea. Researches on meta-cognition initiated in early 1960s, but the basic 

concept of this research was theoretical aspect of meta-cognition, which has now turned 

into experimental aspect. 

The conceptual framework for this study was developed with the help of following studies 

conducted by different authors of different countries. 

1. PhD thesis of Carson (2012) entitled ‘’an exploration of meta-cognition and its 

interplay with other forms of conscious thoughts processing in independent 

learning at tertiary level’’ conducted in goblin city university.  

2. PhD dissertation of Andrew (2015) entitled ‘’Impact of online self-regulated 

professional development on technology and engineering educators’ meta-

cognitive awareness’’ North Carolina state university.  
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3. PhD thesis of Sara Wing (2017) entitled ‘’A study of effect of meta-cognitive 

instruction on reading comprehension in the primary classroom’’ Concordia 

university - Portland.  

4. PhD dissertation of Nesrin Ozturk (2017) entitled ‘’Identifying the nature of meta-

cognition instruction in reading classrooms’’ university of Maryland. 

5. PhD thesis of Randi George (2017) entitled ‘’Teacher perception of cooperative 

learning strategies impacting English learner engagement and academic 

performance levels’’ Concordia university - Portland.  

6. PhD dissertation of Chayada Danuwong (2004) entitled ‘’the role of meta-

cognitive strategies in promoting learning English as a foreign language 

independently’’ Edith Cowan university. 

7. PhD thesis of Claudia Amado Gama (2006) entitled ‘’Integrating meta-cognition 

instruction in interactive learning environments’’ university of Sussex. 

8. PhD dissertation of Norshiah Fauzan (2003) entitled ‘’the effects of meta-cognitive 

strategies on reading comprehension: a quantitative synthesis and the empirical 

investigation’’ the university of Durham. 

9. PhD dissertation of Julie Smith (2013) entitled ‘An investigation in the use of 

collaborative meta-cognition during mathematical problem-solving. A case study 

with a primary five class in Scotland’’ the university of Glasgow. 
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Fig. 3.2: Theoretical Framework of the Study 

The review of literature proved that these two variables i.e. meta-cognitive instruction and 

cooperative learning techniques effect the achievement of students in various ways. This 

framework shows the overall relationship of all the components of the design of this study. 

It can be observed from this framework that how the achievement of the student’s effects 

from the start like pre-test of the students to till the post-test. In this gap of pre-testing and 

post-testing process the treatment applied to the experimental group effects in significant 

way as it is proved in analysis section of this study.  

The pre-test results taken by the researcher from the respondents showed no 

significant difference among the scores of all variables. Then both the treatment groups 

were administered with the specific treatment of teaching method to each of them. The 

experimental group 1 respondents were taught by using a teaching technique of meta-

cognition IDEAL and the participants of experimental group 2 were taught by using a 

cooperative learning technique as mentioned above in the framework. After the 11 weeks 

treatment on both groups the post-test data was taken from the students. The results of 

post-test data showed the significant effect on both the intervention groups. Hence this 

The image part with relationship ID rId12 was not found in the file.
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framework shows the significant relationship among all these components of study which 

are described in more details in methodology section of this chapter.   

3.10. Limitations of the Study  

Limitations are those factors that the researcher acknowledges to be less than ideal but are 

away from the researcher’s control to reduce the study. The researcher recognized the 

following as limitations in this three group’s pre-test, post-test research study: 

1. The small sample limits the generalizability of this study to larger populations; 

however, the sample is a convenient sample. Obtaining a convenient sample 

improves the generalizability of the study inspite of the sample size due to the 

natural variability found in the classroom. 

2. This study was limited by the sample size as well as the fact that the sample is 

randomly drawn from a large group that was divided randomly into a control and 

experimental group. The logistics of the situation would not allow for a large 

group. While it was based on random sample, it eliminated many enrolled students. 

This sample reflected a variety of ability levels and socioeconomic levels that 

should allow for greater generalizability than would be possible if the students 

were homogeneous in these aspects. 

3. The nature of three groups pre-test, post-test research study does not allow for 

identification of causation in this study.  

3.11. Delimitations of Study 

Delimitations are limitations intentionally set by the researcher to narrow the scope of the 

study. Hence due to time and resources constraints the following delimitations were found 

in this three groups pre-test, post-test research study. The delimitations are given under the 

points. 

1. The students enrolled in the subject of biology. 

2. Only 10th class female students. 

3. The students of private school only. 

4. Only the district Jhang. 

So, the researcher delimited this study by targeting students of 10th class enrolled in 

the subject of biology at Faran Girls High School, Jhang. The reason for the selection of 
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this subject was biology is the subject who can be taught through various teaching 

methods and it is interesting subjects for students and teachers as well. The reason behind 

selecting class 10th was that age group of 10th class students is more capable to learn 

though different teaching methods and it is dire need to train them how to use their 

thinking and how to work cooperatively with their fellows. Besides this the researcher 

selected the private school for his sample because this school has same standards as of the 

public schools like the salaries of the teachers, teacher selection criteria, socio-economic 

status of parents, and all the policies of school were very near to government sector school 

with having large number of enrolment of students and offer very minimum vacations to 

students. Researcher has to start his experiment in the month of July and this was easily 

available school with good strength of biology students and the district Jhang was selected 

on the ease of researchers as Jhang was the local area for researcher. The reason behind 

selection the sample of only female gender was that the females of Pakistan are yet 

deprived from the new teaching methodologies. Females are always neglected in sense to 

educate them in proper way. The researcher wants to introduce this novel idea with the 

females so that they can get benefits from new teaching methods and can be helpful in 

better learning. The researcher can easily visit that school at any time.  

3.12. Methods of Data Analysis 

Data analysis is a scientific process in which data is processed for the sake of inspecting, 

transforming, cleansing as well as modeling with aim to come up with meaningful 

information, helpful to make conclude about particular situation to take action and make 

appropriate decisions. Multiple aspects, approaches and techniques are connected with 

data analysis process which are similar in nature but called differently in different subject 

areas such as pure and social sciences, along-with business domains (Kyriakides, 2007).  

 As we know, the design of this research was experimental in nature, having 3 

different groups (2 experimental groups and 1 control group), so researcher used two (2) 

different tools of quantitative measures based on likert scale. That’s why researcher used 

IBM SPSS Statistics v.25 for analysis of quantitative data. The data were analyzed with 

the help of descriptive statistics, paired sample t-test, one-way analysis of variance 

(ANOVA), one-way analysis of Co-variance (ANCOVA), and cross tabulation. The 

obtained data were analyzed by using descriptive statistics, one-way Analysis of Variance 

to find out differences between mean scores of control and treatment groups while 
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responding for post-test scores by taking pre-test scores as covariate variable. The 

researcher also used paired sample t-test to compare both pre-test and post-test scores 

between variables of investigation such as effect of meta-cognitive instruction, cooperative 

learning instruction and simple lecture method.  

3.13. Access Provisions 

The researcher took permission from the school principal after repeated communication 

regarding the reasons to choose that school as the sample of study. Hence the researcher’s 

appeal was considered on the parameters of: 

I. As it is the national obligation to oblige regarding this study and researcher also 

had the approval of concerned authorities. 

II. The researcher was the member of this society so she has right to access the people 

for this study. 

III. It was also fruitful for the personal and professional success of the researcher. 

The researcher requests the instructors in a direct meeting to provide their consent for this 

study. All the sampled learners were provided with the clear choices to participate or not 

to participate in this study. This study further move on with the trust that all the collected 

date from that people would kept confidential and surety was provided that the identity of 

all the participants will be concealed.  

3.14. Ethical Considerations 

The researcher sought informed consent of students, the class teacher and the school 

head or owner of the school because of private school by appropriate informal and formal 

means thus achieving a high level of cooperation and support in this study. The students 

who were identified for inclusion in this study were all members of a vulnerable 

population as they are underage participants. The researcher did not give an incentive to 

school for signing the waiver because the instruction offered in the study was not 

contingent on the signing of the waiver. All instructional opportunities were offered to all 

students regardless of participation in the study. All students were assigned a non-

identifying student number, and the data for each student was associated with the non-

identifying number rather than with the student's name. The classroom teacher assigned 

student numbers and entered the data as they were gathered into each student's file. The 
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researcher was unaware of numbers assigned to students to protect student identity and 

control for researcher bias. The researcher trains all the instructors about the plan of study 

and the participants of the group were also provided the responsibility about the small-

group instruction. 

During full period of research, it was tried that members' words, activities and 

collaborations in class were deliberate, important, and willful and that learners, class 

instructor, and the analyst kept up honesty in all correspondences. Participants easily 

communicate with the researcher in various matters. Urdu was used as communication 

language when learners feel difficulty in communicating in English. Learners’ reactions to 

the teachers and researcher were open and frank. The researcher tried to request, regard 

and, in the composition of this dissertation, present without biases of various 

developments and the basic structures of the learners. 

Overall research confidentiality was retained in writing research findings and it was 

ensured that data was kept confidential and was removed from the research site.  

3.15. Researcher’s Position 

The researcher assumed the role of observer and data analyst. The regular classroom 

teacher provided the primary instruction for the study. Classroom teachers were trained to 

teach through meta-cognitive instruction and cooperative learning techniques to his 

assigned class students, the class teachers recognize that although student answers would 

be unique, they would also be identifiable even when coded. The classroom teachers were 

observing the students’ responses according to related teaching technique. The researcher 

administered the pre-test and post-tests. All completed assessments were then given to the 

classroom teacher who removed all identifying information from the student records and 

coded the student assessments with a non-identifying student number. 

 

 

 

 

 



82 
 

Table 3.3: Alignment Of Data Analysis with Research Objectives, Hypothesis, Research 

Tool and Analysis Applied. 

Objectives  Research 
Questions 

Research Tool Analysis  

 1. Identify the effect 

of meta-cognitive 

instruction on 

students’ achievement 

in science. 

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Investigate the 

effect of 

1.1: There is no 

significant 

difference in the 

pre-test scores of 

metacognitive 

inventory on 

control and 

experimental 

groups.  

1.2: There is no 

significant 

difference in the 

pre-test and post-

test scores of 

metacognitive 

inventory on 

experimental 

group 1. 

1.3: There is no 

significant 

difference 

between the 

pretest and 

posttest scores of 

achievement test 

on experimental 

group 1. 

2.1: There is no 

significant 

 Pretest = Control/Experimental 
Groups difference 
 
 
 
 
 
 
 
 
 
 
 
 
Experimental Group 1 = 
Pretest/Posttest difference 
 
 
 
 
 
 
 
 
 
 
 
 
Experimental Group 1 = 
Pretest/Posttest difference 
 
 
 
 
 
 
 
 
 
 
 
Experimental Group 2 = 
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cooperative 

learning (CL) 

strategies on 

students’ 

achievement in 

science. 

 

3. Compare the 

effect of meta-

cognitive 

instruction and 

cooperative 

learning strategies 

on students’ 

achievement in 

science. 

 

difference 

between the 

pretest and 

posttest scores of 

achievement test 

on experimental 

group 2. 

3.1: There is no 

significant 

difference 

between the 

pretest results of 

achievement test 

on control and 

experimental 

groups. 

3.2: After 

controlling for 

pretest scores, 

there is no 

significant 

difference exists 

between the 

posttest results of 

achievement test 

across all groups. 

3.3: There is no 

significant 

difference 

between the 

pretest and 

posttest scores of 

achievement test 
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on control group. 

3.4: There is no 

significant 

difference 

between the 

pretest and 

posttest scores of 

achievement test 

on control and 

experimental 

groups. 

 

 
 
Growth/Gain Scores 
=Control/Experimental 
groups difference 
 
 

 

 
 
ANOVA  
with Gain 
Scores,  
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Chapter 4 

ANALYSIS & INTERPRETATION OF DATA 

The intention of this chapter is to present analysis and explanation of data relating “Effect 

of Metacognitive Instruction and Cooperative learning Strategies on Students’ 

Achievement in Science”. Data were collected from private secondary school of district 

Jhang. Instruments for the study were developed on five point Likert scale. The data 

gained from this method was analyzed statistically by using descriptive statistics, paired 

sample t-test, one-way analysis of variance (ANOVA), analysis of co-variance 

(ANCOVA), and cross tabulation. 
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Descriptive Statistics of Demographic Variables 

Table: 4.1: Age Wise Classification of Respondents 

Age Frequency Percent 

14-16   23 38.3 

16-18   37 61.6 

Total 60 100 

 

The table 4.1 represents the age wise classification of respondents of the study. It is 

revealed from the table that 23 participants of the study were from the age range of 14-16 

years and 37 respondents were from the age range of 16-18 years. 

 

Table: 4.2: Classification with respect to Parents’ Profession 

Profession Frequency Percent 

Teaching 39 65 

Non-Teaching 21 35 

Total 60 100 

 

The table 4.2 shows the classification of respondents’ with respect to the profession of 

their parents. It is revealed from the table that 39 participants of the study were having the 

parents who were in the profession of teaching while 21 respondents of the study were 

having parents who were in non-teaching profession.  
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Table: 4.3: Classification with respect to Parents Qualification 

Qualification Frequency Percent 

Below MA 14 23.3 

MA 37 61.6 

Above MA 09 15.0 

Total 60 100.0 

 

The table 4.4 indicates the classification of respondents’ wr.t their parents’ qualification. 

The table shows that 14 parents of the respondents were having qualification below 

masters, 37 parents of the respondents were masters in different subjects, and 9 parents of 

the respondents were qualified above MA.  

 

Table: 4.4: Classification with respect to Income Status of Parents 

Qualification Frequency Percent 

Below 30K 19 31.6 

30- 40K 35 58.3 

Above 40K 06 10.0 

Total 60 100.0 

 

The table 4.4 indicates the classification of respondents’ with respect to the income status 

of parents. The table shows that the income of parents of 19 participants was below 30 

thousand, the income of parents of 35 students was in range of 30-40 thousand, and the 

income of parents of 6 participants was above 40 thousand rupees.  
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Inferential Statistics 

Ho1.1: There is no significant difference in the pre-test scores of metacognitive inventory 

on control and experimental groups.  

Table 4.5: Difference in Scores of Meta-Cognitive Inventory of Three Groups  

Source Df SS MS F Sig. 

Between Groups 2 .236 .118 1.046 .358 

Within Groups 57 6.418 .113   

Total 59 6.654    

In above table no. 4.5, the results of one-way analysis of variance (ANOVA) showed that 

there was insignificant difference exists, in pre-test, between responses of three groups 

such as Meta-cognitive, Cooperative and Control based on meta-cognitive inventory tool 

where, F(2, 57) = 1.046, p = .358. The calculated value p is greater than assumed level of 

alpha which was 0.05 and thus null hypothesis is true. The results of this table proved that 

there is insignificant difference in the pre-test scores of metacognitive inventory on control 

and experimental groups’ hence null hypothesis is accepted. 
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Ho1.2: There is no significant difference between the pre-test and post-test scores of meta-

cognitive inventory on experimental group 1. 

Table 4.6: Scores of Meta-cognitive Group based on Meta-Cognitive Inventory 

Groups N Mean SD t df Sig  

Pre-test 20 3.826 .3112 -7.949            19                   .001 

Post-test 20 4.295 .2299 

*p < 0.05 (2-tailed) 

As shown in above table no. 4.6, a paired samples t statistics was applied to compare pre-

test and post-test scores of meta-cognitive group participants. It was found that there was 

significant difference exists between responses given by respondents in both pre-test 

(M=3.8, SD=0.311) and post-test scores (M=4.295, SD=0.229) where t(19) = -7.949, 

p=0.001 hence null hypothesis is false. The results of above paired-samples t-test shows 

that treatment given to meta-cognitive group really helped the students to perform better 

than the way they responded in pre-test, certainly. Hence the null hypothesis is rejected. 
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Ho1.3: There is no significant difference between the pre-test and post-test scores of 

achievement test on experimental group 1. 

Table 4.7: Scores of Meta-Cognitive Group Based on Achievement Test 

Groups N Mean SD t df Sig 

Pre-test 20 29.00 5.572 
-11.344 19 .001 

Post-test 20 40.10 4.191 

*p < 0.05 (2-tailed) 

As shown in above table no. 4.7, a paired samples t statistics was applied to compare pre-

test and post-test scores of meta-cognitive group participants. It was found that there was 

significant difference exists between responses given by respondents in biology test 

conducted in both pre-test ((M=29, SD=5.572)) and post-test scores (M=40.10, SD=4.191) 

where t(19) = -11.344, p=0.001 hence null hypothesis is false. The results of above paired-

samples t-test proves that treatment given to meta-cognitive group participants truly 

helped them to perform better than the way they responded in pre-test. So the results 

showed that the null hypothesis is rejected. 
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Ho2.1: There is no significant difference between the pre-test and post-test scores of 

achievement test on experimental group 2. 

Table 4.8: Scores of Cooperative Group Based on Achievement Test 

Groups N Mean SD t df Sig 

Pre-test 19 31.21 3.630 
-6.985 18 .001 

Post-test 19 38.79 3.409 

*p < 0.05 (2-tailed) 

As shown in above table no. 4.8, a paired samples t statistics was applied to compare pre-

test and post-test scores of cooperative group participants. It was found that there was 

significant difference exists between responses given by respondents in biology test 

conducted between both pre-test (M=31.21, SD=3.630) and post-test scores (M=38.79, 

SD=3.409) where t(18) = -6.985, p=0.001 which is less than assumed level of alpha i.e. 

0.05. Hence the null hypothesis is false. The results of above paired-samples t-test reflect 

that treatment was given to cooperative group participants based on cooperative learning 

strategies, therefore, respondents performed better than the way they performed in pre-test. 

So it is proved that the null hypothesis is rejected. 
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Ho3.1: There is no significant difference between the pre-test results of achievement test 

on control and experimental groups. 

Table 4.9:  Pre-Test-Scores – Achievement Test 

Source Df SS MS F Sig. 

Between Groups 2 93.766 46.883 1.697 .192** 

Within Groups 57 1574.967 27.631   

Total 59 1668.733    

In above table no. 4.9, the results of one-way analysis of variance (ANOVA) showed that 

there was insignificant difference exists, in pre-test, between responses of three groups 

such as Meta-cognitive, Cooperative and Control based on Biology test conducted where, 

F(2, 57) = 1.697, p = .192. The calculated value p is greater than assumed level of alpha 

which was 0.05. Hence the null hypothesis is true and on the base of above results the null 

hypothesis is accepted.  
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Ho3.2: After controlling for pretest scores, there is no significant difference exists 

between the posttest results of achievement test across all groups. 

Table 4.10: Analysis of Covariance Based on Posttest Scores for Achievement Test 

  Achievement Scores 

  
Observed 

Mean 

Adjusted 

Mean 
SD N 

Metacognitive 40.10 40.361a 4.191 20 

Cooperative 38.79 37.720a 3.409 19 

Control 29.76 30.481a 7.536 21 

Source 
Sum of 

Squared 
df 

Mean 

Squares 
F Sig 

Partial Eta 

Squared 

Pretest 810.908 1 810.908 40.980 .001 .423 

Groups 1060.715 2 530.357 26.802 .000* .489 

Error 1108.111 56 19.788    

Total 2979.733 59     

*p < 0.05 

The analyzed results of table 4.10 of one-way ANCOVA shows that there was no 

significant difference exists in mean achievement scores of respondents where [F(2, 56)= 

26.802, p=0.001] between both groups such as Meta-cognitive and Cooperative learning, 

whilst adjusting for their pretest achievement scores as covariate. The partial eta squared 

(ETA) is 0.489 or around 49% elaborates effect size existence and this effect is considered 

to be moderate level according to Cohen's d guidelines. Additionally, calculated value of p 

(0.001) also falls under significance level (0.05), on the basis of aforementioned results, 

the null hypothesis is rejected. It further concluded that there was significant effect of 

treatments given to students of both groups and they showed better achievements scores as 

compared to what they earned previously. Moreover, adjusted mean scores also reflect 

significant and positive shift in achievement scores of the children especially for the 

groups those were given treatment such as Metacognitive and Cooperating learning 

groups. In the figure no. 4.1, one can see graphically representation of change occurred in 

mean achievement scores of respondents with the help of estimated marginal mean scores 
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for the entire above said group given on x-axis and estimated marginal mean is given at y-

axis.  

 

 

 

 

 

Figure 4.1: Estimated Marginal Means of Posttest Scores Based on Achievement Test 
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Table 4.11: Post Hoc Multiple Comparison ANCOVA Analysis for Posttest Scores based 

on Achievement Test 

Groups Mean Difference Sigb 

Meta-cognitive-Cooperative 2.641 .220 

Meta-cognitive-Control 9.879* .001 

Cooperative-Control 7.238* .001 

* The mean difference is significant at the .05 level 
b Adjustment based on Bonferroni multiple comparisons analysis 

For deeper understanding of significant difference in table 4.10, post hoc analysis was 

performed in the table no 4.11, for pair-wise comparison between three groups separately 

with the help of Bonferroni test which further inferred that there were significant 

differences exist between Meta-cognitive-Control as well as Cooperative-control groups. 

But there was no significant difference found between Meta-cognitive-Cooperative 

groups. These results clearly indicates that treatment given to the participants of meta-

cognitive group based on meta-cognitive learning out performed while responding in post-

test in biology test and showed comparatively better results as compared to their pre-test 

scores. Additionally, the results further indicates that treatment given to the participants of 

cooperative group based on cooperative learning strategies helped them to performed 

comparatively better than they performed in biology test in pretest data. On the other hand, 

there was no noteworthy difference observed between meta-cognitive-cooperative learning 

groups which indicates that performance of participants of both groups strengthen based 

on separate treatment given to both groups but still up-to non-significant level. 
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Ho3.3: There is no significant difference between the pre-test and post-test scores of 

achievement test on control group. 

Table 4.12: Scores of Control Group Based on Achievement Test 

Groups N Mean SD t Df Sig  

Pre-test  21 28.24 6.115 -1.284             20                 . 214* 

Post-test 21 29.76 7.536 

**p > 0.05 (2-tailed) 

As shown in above table no. 4.12, a paired samples t statistics was applied to compare pre-

test and post-test scores of control group participants. It was found that there was non-

significant difference exists between responses given by respondents in biology test 

conducted between both pre-test (M=28.24, SD=6.115) and post-test scores (M=29.76, 

SD=7.536) where t(20) = -1.284, p=0.214 (2-tailed) which is greater than assumed level of 

alpha i.e. 0.05 which proves that null hypothesis is true. The results of above paired-

samples t-test highlight that no treatment was given to control group participants based on 

meta-cognitive learning or cooperative learning strategies, therefore, respondents 

performed in almost same way as they performed for pre-test data. Hence on the base of 

these results the null hypothesis is accepted. 
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Ho3.4: There is no significant difference between the pre-test and post-test scores of 

achievement test on control and experimental groups. 

Table 4.13: Gain Scores Based on Achievement Test 

Source Df SS MS F Sig. 

Between Groups 2 964.264 482.132 20.242 .001 

Within Groups 57 1357.670 23.819   

Total 59 2321.933    

In above table no. 4.13, the results of one-way analysis of variance (ANOVA) with gain 

scores showed that there was significant difference exists, in pretest and posttest, between 

responses of three groups such as Metacognitive, Cooperative and Control based on 

Biology test conducted where, F(2, 57) = 20.242, p = .001. The calculated value p is less 

than assumed level of alpha i.e. 0.05 which shows that the null hypothesis is rejected.  
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Table 4.14: Post Hoc on ANOVA Gain Scores Based on Achievement Test 

Groups Mean Difference Sig. 

Metacognitive-Cooperative 3.52105 .085 

Metacognitive-Control -9.57619* .001 

Cooperative-Control 6.05514* .001 

* The mean difference is significant at the 0.05 level. 

Moreover, post hoc analysis was also performed for pair-wise comparison between any of 

two groups separately with the help of Bonferroni test which further inferred that there 

was non-significant difference exist between two groups such as Metacognitive-

Cooperative groups. In addition to this, there was significant difference found for rest of 

the groups such as Metacognitive-Control and Cooperative-Control groups and same has 

been shown above where value significance value 0.001 and 0.001 is less that assumed 

alpha level accordingly. This means that both cooperative learning strategies and 

Metacognitive learning strategies spread positive impact on the performance of the 

students’ achievement as compared to control group which did not receive any treatment. 

The above said results also shows that there was insignificant difference found between 

achievements scores of students those were being taught or received treatment based on 

Metacognitive and cooperative learning inventory. It further inferred that these both 

strategies leave positive impact on the performance of students.  
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Table 4.15: Scores of Low-Achievers in Achievement Test [Meta-Cognitive Group] 

Groups N Mean SD t Df Sig  

Pre-test  12 25.92 4.944 -5.632             11                . 001* 

Post-test 12 33.33 5.158 

*p < 0.05 (2-tailed) 

As shown in above table no. 4.15, a paired samples t test was applied to compare pre-test 

and post-test scores of low-achiever respondents of Meta-cognitive group to see how low 

achievers of pre-test data were performed in post-test data under the given treatment of 

meta-cognitive learning strategies. It was found that there was significant difference exists 

between responses given by respondents in biology test while comparing pre-test 

(M=25.92, SD=4.944) and post-test scores (M=33.33, SD=5.158) where t(11) = -5.632, 

p=0.001 (2-tailed) which is lower than assumed level of alpha i.e. 0.05. The results of 

above paired-samples t-test highlight that treatment given based on meta-cognitive 

learning strategies helped the low-achievers participants to perform better comparatively 

in post-test data as compared to their previous scores in pre-test data, this progress in 

scores can be seen in below figure as well where pre-test scores are drawn with blue and 

post-test scores are drawn with the help of red colored line.  

 

Figure 4.2: Pre-test-post-test scores of low-achievers in Biology test [Meta-cognitive 

Group] 
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Table 4.16: Scores of High-Achievers in Achievement Test [Meta-Cognitive Group] 

Groups N Mean SD t df Sig  

Pre-test  8 33.63 2.264 -12.98             7               . 001* 

Post-test 8 40.75 3.284 

*p < 0.05 (2-tailed) 

As shown in above table no. 4.16, a paired samples t test was applied to compare pre-test 

and post-test scores of high-achiever respondents of Meta-cognitive group to see how high 

achievers of pre-test data were performed in post-test data under the given treatment of 

meta-cognitive learning strategies. It was found that there was significant difference exists 

between responses given by respondents in biology test while comparing pre-test 

(M=33.63, SD=2.264) and post-test scores (M=40.75, SD=3.284) where t(7) = -12.98, 

p=0.001 (2-tailed) which is lower than assumed level of alpha i.e. 0.05. The results of 

above paired-samples t-test highlight that treatment given based on meta-cognitive 

learning strategies helped the high-achievers participants to perform even better 

comparatively in post-test data as compared to their previous scores in pre-test data, this 

progress in scores can be seen in below figure as well where pre-test scores are drawn with 

blue and post-test scores are drawn with the help of red colored line. 

 

Figure 4.3: Pre-test-post-test scores of high-achievers in Biology test [Meta-cognitive 

Group]
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Table 4.17: Scores of Low-Achievers in Achievement Test [Cooperative Group] 

 

Groups N Mean SD t df Sig  

Pre-test  8 27.88 2.232 -5.117            7               . 001* 

Post-test 8 39.88 5.055 

*p < 0.05 (2-tailed) 

As shown in above table no. 4.17, a paired samples t test was applied to compare pre-test 

and post-test scores of low-achiever respondents of Cooperative group to see how low 

achievers of pre-test data were performed in post-test data under the given treatment of 

cooperative learning strategies. It was found that there was significant difference exists 

between responses given by respondents in biology test while comparing pre-test 

(M=27.88, SD=2.232) and post-test scores (M=39.88, SD=5.055) where t(7) = -5.117,  

p=0.001 (2-tailed) which is lower than assumed level of alpha i.e. 0.05. The results of 

above paired-samples t-test highlight that treatment given based on cooperative learning 

strategies helped the low-achievers participants to perform better comparatively in post-

test data as compared to their previous scores in pre-test data, this progress in scores can 

be seen in below figure as well where pre-test scores are drawn with blue and post-test 

scores are drawn with the help of red colored line. 

 

Figure 4.4: Pre-test-post-test scores of low-achievers in Biology test [Cooperative Group]
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Table 4.18: Scores of High-Achievers in Achievement Test [Cooperative Group] 

Groups N Mean SD T df Sig  

Pre-test  11 33.64 2.203 -9.280            10              . 001* 

Post-test 11 41.18 3.027 

*p < 0.05 (2-tailed) 

As shown in above table no. 4.18, a paired samples t test was applied to compare pre-test 

and post-test scores of high-achiever respondents of Cooperative group to see how high 

achievers of pre-test data were performed in post-test data under the given treatment of 

cooperative learning strategies. It was found that there was significant difference exists 

between responses given by respondents in biology test while comparing pre-test 

(M=33.64, SD=2.203) and post-test scores (M=41.18, SD=3.027) where t(10) = -9.280, 

p=0.001 (2-tailed) which is lower than assumed level of alpha i.e. 0.05. The results of 

above paired-samples t-test highlight that treatment given based on cooperative learning 

strategies helped the high-achievers participants to perform even better comparatively in 

post-test data as compared to their previous scores in pre-test data, this progress in scores 

can be seen in below figure as well where pre-test scores are drawn with blue and post-test 

scores are drawn with the help of red colored line. 

 

Figure 4.5: Pre-test-post-test scores of high-achievers in Biology test [Cooperative Group]
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Table 4.19: Scores of Low-Achievers in Achievement Test [Control Group] 

Groups N Mean SD t df Sig  

Pre-test  11 23.45 4.275 -.821           10              . 431* 

Post-test 11 25.27 7.591 

**p > 0.05 (2-tailed) 

As shown in above table no. 4.19, a paired samples t test was applied to compare pre-test 

and post-test scores of low-achiever respondents of Control group to see how low 

achievers of pre-test data were performed in post-test data under no treatment. It was 

found that there was non-significant difference exists between responses given by 

respondents in biology test while comparing pre-test (M=23.45, SD=4.275) and post-test 

scores (M=25.27, SD=7.591) where t(10) = -.821, p=0.431 (2-tailed) which is higher than 

assumed level of alpha i.e. 0.05. These results highlights that no difference was observed 

between low-achievers of control group while performing in pre-test and post-test data. 

This stability under no treatment given to this group can be seen in below figure as well 

where pre-test scores are drawn with blue and post-test scores are drawn with the help of 

red colored line. 

 

Figure 4.6: Pre-test-post-test scores of low-achievers in Biology test [Control Group]
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Table 4.20: Scores of High-Achievers in Achievement Test [Control Group] 

Groups N Mean SD t df Sig  

Pre-test  10 33.50 2.014 -1.616           9              . 140* 

Post-test 10 34.70 3.234 

**p > 0.05 (2-tailed) 

As shown in above table no. 4.20, a paired samples t test was applied to compare pre-test 

and post-test scores of high-achiever respondents of Control group to see how high 

achievers of pre-test data were performed in post-test data under no treatment. It was 

found that there was non-significant difference exists between responses given by 

respondents in biology test while comparing pre-test (M=33.50, SD=2.014) and post-test 

scores (M=34.70, SD=3.234) where t(9) = -1.616, p=0.140 (2-tailed) which is higher than 

assumed level of alpha i.e. 0.05. The results further indicate that no difference was 

observed between high-achievers of control group while performing in pre-test and post-

test data. This stability under no treatment given to this group can be seen in below figure 

as well where pre-test scores are drawn with blue and post-test scores are drawn with the 

help of red colored line. 

 

Figure 4.7: Pre-test-post-test scores of high-achievers in Biology test [Control Group] 
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Chapter 5 

SUMMARY, FINDINGS, CONCLUSION, AND 

RECOMMENDATIONS 

The final chapter of this research work discusses the summary of this work, findings, 

results gained from the current study and recommendations for teachers, administrators 

and for the advance research areas. The study was assisted from the source of the study 

objectives. 

5.1 Summary of the Study  

It is commonly observed that our students are deprived from the practical ways of teaching 

and most of our teaching and learning system is based on the rote memorization without 

any thinking and cooperation of students so in this research work researcher tried to 

introduce the high level methods of teaching which are very essential while teaching the 

students to for proper concept development and to make them creative. The objectives of 

the study were to: 

1. Identify the effect of meta-cognitive instruction on students’ achievement in 

science. 

2. Investigate the effect of cooperative learning strategies on students’ achievement in 

science.  

3. Compare the effect of meta-cognitive instruction and cooperative learning 

strategies on students’ achievement in science. 

The objectives of the study were achieved with the help of null hypothesis. This study was 

experimental in nature in which 2 experimental groups and 1 control group was formed. 

The 2 experimental groups were consisting on meta-cognitive instruction group and 

cooperative learning group respectively. The students of former group were thought with 

the help of meta-cognitive strategies and the students of later group were thought by the 

cooperative learning method. On the other hand the control group students were taught 

according to their previous routine no specific treatment was applied on them. The 

population of this study was the biology students of secondary level and the sample was 

selected from the Faran Model High School Jhang. There were total 69 students who were 

enrolled in the 10th class. From that class 9 students were not punctual and not interested 
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to participate in the study. Hence the researcher selected the 60 students for his study and 

the researcher randomly divides the students in 3 groups as defined earlier. All the 

sampled students were taught by their own school teachers to avoid the threats of validity. 

The researcher took the pre-test and post-test based on achievement test made by 

researcher comprised on biology subject and Meta-cognitive awareness inventory (MAI) 

was filled from all the students of 3 groups as pre-test and then post-test only from 

experimental group 1.  

 The data was analyzed with the help of paired sample t-test, one-way analysis of variance, 

one-way analysis of co-variance and cross-tabulation. The results of this study concludes 

that there was no noteworthy difference exist between respondents of each groups such as 

control, experimental 1 and experimental 2 based on randomization of data. Later 

treatment given to first experimental group based on meta-cognitive learning which helps 

the students of the same group performed comparatively significantly better than peers in 

rest of groups such as cooperative learning group as well as control group. The results of 

paired sample t-statistics also help to come to this point that there was clearly development 

was observed in the level of better learning based on meta-cognitive learning skills being 

part of daily life teaching and learning which not only the teachers to think critically as 

well as helpful for learners to perform better later in their professional career which is 

more important for development of our generations. So, on the bases of these results it was 

recommended by the researcher that teachers should focus on their teaching method and 

should use such teaching methods which compel the students to think and to cooperative 

with one another. 
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5.2. Findings of Study 

 The table 4.1 shows the distribution of respondents with respect to their age which 

showed that most of the respondents were in the age range of 16-18 years. 

 The table 4.2 shows the distribution of respondents’ with respect to their parents’ 

profession which showed that most the respondents’ parents were teachers. 

 The table 4.3 shows the distribution of respondents’ with respect to qualification of 

parents which revealed that most of the parents of sample were qualified as 

masters. 

 The table 4.4 shows the distribution of participants with respect to income status of 

their parents which shows that most of the parents were having income range of 

30-40 thousand. 

 In table 4.5 the results of one-way analysis of variance (ANOVA) showed that 

there was insignificant difference exists, in pre-test, between responses of three 

groups based on MI tool. Hence on the base of these results the null hypothesis 1.1 

was accepted. 

 In table 4.6, a paired sample t statistics was applied to compare pre-test and post-

test scores of meta-cognitive group participants based on meta-cognitive inventory. 

It was found that there was significant difference exists between responses given 

by respondents in both pre-test and post-test scores. Hence on the base of these 

results the null hypothesis was rejected. 

 In table no. 4.7, a paired samples t statistics was applied to compare pre-test and 

post-test scores of meta-cognitive group participants based on achievement test. It 

was found that there was significant difference exists between responses given by 

respondents in biology test conducted in both pre-test and post-test scores. Hence 

the results proved that the null hypothesis 1.3 was rejected. 

 In table 4.8, a paired samples t statistics was applied to compare pre-test and post-

test scores of cooperative group participants based on achievement test. It was 

found that there was significant difference exists between responses given by 

respondents in biology test conducted between both pre-test and post-test scores 

where. The results reflect that respondents performed better than the way they 

performed in pre-test. Hence on the base of these results the null hypothesis 2.1 

was rejected. 
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 In table 4.9, the results of one-way analysis of variance (ANOVA) showed that 

there was insignificant difference exists, in pre-test, between responses of three 

groups such as Meta-cognitive, Cooperative and Control based on Biology test 

conducted. Hence on the base of these results the null hypothesis 3.1 was accepted.  

 The table 4.10 about the results of one-way ANCOVA shows that there was no 

significant difference exists in mean achievement scores of respondents of both 

groups such as Meta-cognitive and Cooperative learning. On the basis of 

aforementioned results, the null hypothesis is rejected. It further concluded that 

there was significant effect of treatments given to students of both groups and they 

showed better achievements scores as compared to what they earned previously. 

 Table 4.11 shows post hoc analysis for pair-wise comparison between three groups 

separately with the help of Bonferroni test which further inferred that there were 

significant differences exist between Meta-cognitive-Control as well as 

Cooperative-control groups. But there was no significant difference found between 

Meta-cognitive-Cooperative groups. These results clearly indicates that treatment 

given to the participants of meta-cognitive group based on meta-cognitive learning 

out performed while responding in post-test in biology test and showed 

comparatively better results as compared to their pre-test scores. On the other 

hand, there was no noteworthy difference observed between meta-cognitive-

cooperative learning groups. 

  In table 4.12, a paired samples t statistics was applied to compare pre-test and 

post-test scores of control group participants based on achievement test. It was 

found that there was non-significant difference exists between responses given by 

respondents in biology test conducted between both pre-test and post-test scores. 

The results of above paired-samples t-test highlight that no treatment was given to 

control group participants based on meta-cognitive learning or cooperative learning 

strategies, therefore, respondents performed in almost same way as they performed 

for pre-test data. Hence on the base of these results the null hypothesis 4.3 was 

accepted. 

 In table no. 4.13, the results of one-way analysis of variance (ANOVA) with gain 

scores showed that there was significant difference exists, in pretest and posttest, 

between responses of three groups such as Metacognitive, Cooperative and Control 

based on Biology test. The calculated value p showed that the null hypothesis 3.4 

was rejected.  
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 Moreover, for deeper understanding of table 4.13, post hoc analysis was performed 

for pair-wise comparison between any of two groups separately with the help of 

Bonferroni test which further inferred that there was non-significant difference 

exist between two groups such as Metacognitive-Cooperative groups. In addition 

to this, there was significant difference found for rest of the groups such as 

Metacognitive-Control and Cooperative-Control groups. This means that both 

cooperative learning strategies and Metacognitive learning strategies spread 

positive impact on the performance of the students’ achievement as compared to 

control group which did not receive any treatment. It further inferred that these 

both strategies leave positive impact on the performance of students.  

 The table 4.15 shows the paired samples t test to compare pre-test and post-test 

scores of low-achiever respondents of Meta-cognitive group to see how low 

achievers of pre-test data were performed in post-test data under the given treatment 

of meta-cognitive learning strategies. It was found that there was significant 

difference exists between responses given by respondents in biology test while 

comparing pre-test and post-test scores. The results of paired-samples t-test 

highlight that treatment given based on meta-cognitive learning strategies helped 

the low-achievers participants to perform well comparatively in post-test data as 

compared to their previous scores in pre-test data. 

 In table 4.16, a paired samples t test was applied to compare pre-test and post-test 

scores of high-achiever respondents of Meta-cognitive group to see how high 

achievers of pre-test data were performed in post-test data under the given treatment 

of meta-cognitive learning strategies. It was found that there was significant 

difference exists between responses given by respondents in biology test while 

comparing pre-test. The results of paired-samples t-test highlight that treatment 

given based on meta-cognitive learning strategies helped the high-achievers 

participants to perform even well comparatively in post-test data as compared to 

their previous scores in pre-test data. 

 The table 4.17 shows the paired samples t test to compare pre-test and post-test 

scores of low-achiever respondents of Cooperative group to see how low achievers 

of pre-test data were performed in post-test data under the given treatment of 

cooperative learning strategies. It was found that there was significant difference 

exists between responses given by respondents in biology test while comparing pre-

test and post-test scores.  
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 The table 4.18 shows the paired samples t test to compare pre-test and post-test 

scores of high-achiever respondents of Cooperative group to see how high 

achievers of pre-test data were performed in post-test data under the given treatment 

of cooperative learning strategies. It was found that there was significant difference 

exists between responses given by respondents in biology test while comparing pre-

test and post-test scores.  

 In table 4.19, a paired samples t test was applied to compare pre-test and post-test 

scores of low-achiever respondents of Control group to see how low achievers of 

pre-test data were performed in post-test data under no treatment. It was found that 

there was non-significant difference exists between responses given by respondents 

in biology test while comparing pre-test and post-test scores. These results 

highlights that no difference was observed between low-achievers of control group 

while performing in pre-test and post-test data.  

 As shown table no. 4.20, a paired samples t test was applied to compare pre-test and 

post-test scores of high-achiever respondents of Control group to see how high 

achievers of pre-test data were performed in post-test data under no treatment. It 

was found that there was non-significant difference exists between responses given 

by respondents in biology test while comparing pre-test and post-test scores. The 

results further indicate that no difference was observed between high-achievers of 

control group while performing in pre-test and post-test data.  
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5.3. Discussion  

It is observed from teachers’ duties that they are trying to improve the students’ 

achievement level using various instructional methods and utilizing practical techniques to 

enhance concept development process but this is not the actual story. Our students are still 

suffering from the use of old and boring traditional styles of teaching on the base of which 

proper concept development and creative thinking abilities are not possible to produce. In 

this study an attempt is made to provide a novel and unique learning situation to students 

to enhance the performance of students and introduce new styles of teaching techniques.  

Thus the findings of this study highlight the effect of met-cognitive instruction and 

cooperative learning strategies on the achievement of science students.  The findings are in 

line with the (Miller & Miller, 2002; Shamir, Metvarech, & Gida, 2009; Brown, 1987; 

Veeman, Van Hout-Wolters, & Afflerbach, 2006) who said the students who struggle for 

their achievement use meta-cognitive strategies and enhance their thinking which leads to 

good learning and better performance in all activities of life and in the same sense the 

results of this study are also related to the results of this research work. The students of 

cooperative learning strategies enjoyed a lot while learning in group form as compare to 

the students of other group participants. They learn the topics in a friendly way. The 

findings of the results showed that the students of experimental group 1 performed very 

well as compare to other groups. The first objective of the study deals with the effect of 

meta-cognitive instruction on science students’ achievement. The results concluded from 

the tables regarding this objective showed that there was a significant difference in the 

achievement of students in pre-test and post-test achievement scores. A significant 

difference was found in the achievement of experimental group 1 because they used their 

thinking abilities due to which they understand the things. It was also found that the results 

of meta-cognitive inventory had a significant difference which was pre-tested and post-

tested on experimental group 1 and insignificant difference was observed, in pre-test, 

between responses of three groups such as Meta-cognitive, Cooperative and Control based 

on meta-cognitive inventory tool. Hence the null hypothesis 1.1 was accepted. After this 

the results of above paired-samples t-test suggest that treatment given to meta-cognitive 

group really helped the students to perform better than the way they responded in pre-test 

so the null hypothesis 1.2 was rejected. 
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Meta-cognition is gaining such attention just because it is considered that it play an 

essential part in learning. There are two parts of meta-cognition in learning that is 

proficiency in the subject and meta-cognitive actions (Winne & Hadwin, 1998). 

Researchers don’t recognize the former actions. While in this research study results are 

also in line with these results students get proficiency in their subject matter and learning 

with the help of meta-cognition and cooperative learning techniques.  

  The main difference in the both techniques i.e. meta-cognitive instruction and 

cooperative learning strategies was about the way of finding the solution of problem or to 

perform the activities according to situation which one does someone likes. In the meta-

cognitive instruction the teachers used the teaching strategies which compel the students to 

use their thinking processes. The students were given the main concept of topic and have 

to identify, define, explore, act, and look and learn the topic. They use their cognitive 

skills and understand the concept of topic while in cooperative learning techniques the 

students were divided into groups. The teacher gives basic concept about the topic then the 

details of topics were covered by students themselves by discussion with the members of 

group. The students were assigned the tasks in a flow as described in chapter 3. They 

discuss the topic with each other within the group and with other group fellows as well 

when needed. The third group was the control group who were treated with the traditional 

method like lecture method. 

 The other objective of this study deals with the pre-test and post-test scores of 

meta-cognitive group participants based on achievement test which showed by the results 

that the null hypothesis was false. The results of paired-samples t-test suggest that 

treatment given to meta-cognitive group participants truly helped them to perform better 

than the way they responded in pre-test and the results proved that the null hypothesis 1.3 

was rejected and hence in line with the results of Hall, Danielewicz, & Ware, 2013; Bilgin 

& Geban, 2006; Meichenbaum, 2005; Rehman & Khan, 2011; Harnishfeger & Bjorklund, 

1990; Wirth & Leutner, 2008; Mazzonio & Nelson, 1998; Purdie et al., 1996 which 

showed that meta-cognitive processes can be utilized to face any difficult errands in any 

field. As per Antonetti et. al., (2000), when pupils are challenged with progressively tough 

solving any task psychologically, they are more prone to utilize meta-cognitive strategies 

to tackle those assignments more than different kinds of techniques. 
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Then the pre-test and post-test scores of cooperative group participants based on 

achievement test showed the significant difference between responses given by 

respondents in biology test in this study matches with the results of those who said that 

cooperative learning techniques are more effective (Soares & Wood, 2010; Little, Feng, 

VanTassel-Baska, Rogers, & Avery, 2007; Slavin, 1995; Mills & Durden, 1992; Yamarik, 

2007; Johnson & Johnson, 1989). The third objective of the study deals with the pre=test 

scores of all three grousp based on achievement test which showed insignificant difference 

in pre-test among the responses of Meta-cognitive, Cooperative and Control based on 

Biology test and then the null hypothesis 3.1 was accepted.  After that the post-test results 

of all three groups such as Meta-cognitive, Cooperative and Control based on Biology test 

rejected the null hypothesis. For deeper understanding of significant difference of post-test 

results post hoc analysis was performed for pair-wise comparison between any of two 

groups separately with the help of Bonferroni test which further inferred that there were 

significant difference exist between Meta-cognitive-Control as well as Cooperative-

Control groups. But there was no significant difference found between Meta-cognitive-

Cooperative groups. These results clearly indicates that treatment given to the participants 

of meta-cognitive group based on meta-cognitive learning out performed while responding 

in post-test in biology test and showed comparatively better results as compared to their 

pre-test scores. Additionally, the results further indicates that treatment given to the 

participants of cooperative group based on cooperative learning strategies helped them to 

performed comparatively better than they performed in biology test conducted as part of 

pre-test data. On the other hand, there was no noteworthy difference observed between 

meta-cognitive-cooperative learning groups which indicates that performance of 

participants of both groups strengthen based on separate treatment given to both groups 

but still up-to non-significant level.  

 In the context of the same objective of this study the comparison of pre-test and 

post-test scores of control group participants based on achievement test showed non-

significant difference because no treatment was given to control group participants based 

on meta-cognitive learning or cooperative learning strategies, therefore, respondents 

performed in almost same way as they performed for pre-test data. Then the gain scores 

showed that there was significant difference exists, in pretest and posttest, between 

responses of three groups such as Metacognitive, Cooperative and Control based on 

Biology test conducted Moreover, for deeper understanding post hoc analysis was 
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performed for pair-wise comparison between any of two groups separately with the help of 

Bonferroni test which further inferred that there was non-significant difference exist 

between two groups such as Metacognitive-Cooperative groups. In addition to this, there 

was significant difference found for rest of the groups such as Metacognitive-Control and 

Cooperative-Control groups. This means that both cooperative learning strategies and 

Metacognitive learning strategies spread positive impact on the performance of the 

students’ achievement as compared to control group which did not receive any treatment. 

The above said results also shows that there was insignificant difference found between 

achievements scores of students those were being taught or received treatment based on 

Metacognitive and cooperative learning inventory. It further inferred that these both 

strategies leave positive impact on the performance of students.  

 The comparison of low achievers and high achievers of each group was also done 

to make sense about the level of students achievement that what was the effect of these 

strategies based on pre-test and post-test scores. The results of paired-samples t-test 

highlight that treatment given based on meta-cognitive learning strategies helped the low-

achievers participants to perform better comparatively in post-test data as compared to 

their previous scores in pre-test data and high-achiever respondents of Meta-cognitive 

group showed significant difference between responses given by respondents in biology 

test. The meta-cognitive learning strategies helped the high-achievers participants to 

perform even well comparatively in post-test data as compared to their previous scores in 

pre-test data. Then the respondents of Cooperative group low achievers showed significant 

difference because cooperative learning strategies helped the low-achievers participants to 

perform better comparatively in post-test data as compared to their previous scores in pre-

test data and cooperative learning strategies helped the high-achievers participants to 

perform even better comparatively in post-test data as compared to their previous scores in 

pre-test data,  

 The low achievers of pre-test highlights that no difference was observed between 

low-achievers of control group while performing in pre-test and post-test data as compare 

to high-achiever respondents which indicate that no difference was observed between 

high-achievers of control group while performing in pre-test and post-test data as the 

results of CL techniques consist on the trustworthy and highly demanding methods of 

teaching that instructors can easily and rapidly apply any time in any situation. Teachers 

are ready to use this system because this method demands minimum effects from the side 
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of instructors with minimum teachers are there who are using these strategies (Johnson, 

Johnson, and Stanne, 2000). 

5.4.  Conclusion   

Objective 1: Identify the effect of meta-cognitive instruction on students’ achievement in 

science. 

From the above findings of the study it was concluded that there was insignificant 

difference exists, in pre-test, between responses of three groups based on MI tool while 

there was significant difference exists between responses given by respondents in both 

pre-test and post-test scores. Hence meta-cognitive instruction produces a strong effect n 

the achievement of science students. The significant results of post-test prove the effect of 

meta-cognitive teaching approach i.e. IDEAL which enables the students to learn and 

think metacognitively. The insignificant results of pre-test shows that the students’ were 

unaware from the concept and utilization of meta-cognition before getting the treatment. 

The IDEAL approach enables the students to think critically. This was totally new 

learning aspect for those students. They learn to think logically and in sequential way. The 

students’ achievement level was improved. The conceptual learning was encouraged and 

enhanced by using this teaching technique for the experimental group 1 students. The 

results also showed that the achievement level of students of experimental group 1 was 

higher as compare to other two groups. Hence it was concluded that this difference in MI 

and achievement of students was the effect of treatment given to that group. In this 

investigation, it was seen that the concepts like identify, define, explore, act, and look are 

planned for creating metacognitive aptitudes, have been effective in the more high level of 

improvement of metacognitive aptitudes of the students took an interest in cooperative 

learning technique group increased with metacognitive methodologies as compare to the 

learners that used only cooperative learning technique. This research work additionally 

affirms these findings (Cooper & Smith, 1993; Davis, 2003; Hargrove, 2013; Lin, 2001; 

Wilson, 2001). 

Metacognition is a solid indicator of academic achievement and critical thinking 

capacity (Theide et al., 2003). Learners who have abilities to differentiate the information 

they have learned or not learned are more capable to learn and store new information 

(Everson and Tobias, 1998). If students are in condition that they know each and every 
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element of test then they can never learn further. The will for changing and the want for 

advancement in instructors originate from the need of 'spurring' learners, who appear to 

have lost their enthusiasm for science. The metacognitive procedures, which can propel 

learners and give them the chance to learn, comprehend and perceive the data got in class 

and in their ordinary life (Kramarski.et.al., 2004). This will make the learners to be 

stronger to face all the problems in future life. Instructors ought to enable the learners to 

look for understanding by investigating and researching on their process with instructors 

as facilitators. 

From this research work we can induce that meta-cognitive guidelines can expand 

their meta-cognitive mindfulness and create in them an inspirational frame of mind 

towards learning. Plus, this present learners' scholastic accomplishment can be expanded if 

training procedures are arranged meta-cognitively. Learners must be taught in the way to 

make them more creative and know about the techniques. Educators must improve their 

learners' meta-cognitive mindfulness so as to improve their learning capacities. "The more 

students think about powerful learning methodologies, the more noteworthy their meta-

cognitive skills and the higher their classroom achievement is probably going to 

be"(Mango 209).  

Meta-cognition is powerful forecaster of academic achievement and capability of 

solving a problem (Theide et al., 2003). The learners who are capable to differentiate 

properly among different information they seek and the information they don’t seek are 

accepted to think upon and memorize new knowledge and information (Everson & Tobias, 

1998). When the learners believes that they can solve all the questions in the test then 

obviously they will end their studies. Their desire for change and will for improvement in 

instructors originate from the need to motivate the learners who sounds are deprived form 

the attention and interest in science subjects. The strategies which can stimulate the 

learners and provide them the chances to seek and learn, comprehend and recognize the 

concepts delivered in the class and in daily life (Kramarski.et.al., 2004). This result the 

learners to be stronger in handling the new problem or situation. The instructors should 

permit the learners to undersea and by investigation and exploration by their own concepts 

with instructors only as the guiders.  

Objective 2: Investigate the effect of cooperative learning (CL) strategies on students’ 

achievement in science. 
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Apart from above discussion, results are evident to show that treatments given to 

different groups based on meta-cognitive learning and use of cooperative learning 

strategies during teaching at school helped the students to perform comparatively better 

and significantly different as compared to students included in control group. These results 

were based on biology test conducted twice before and after the study and it was clearly 

concluded that students of cooperative learning performed little bit lower than students of 

learning through meta-cognitive techniques and both groups were significantly differ from 

control group where no treatment was given at all. 

Results further prevails to conclude that students those were getting low scores in 

Biology test conducted in pre-test, they suffered the effect of treatment dramatically very 

high. Therefore, participants scored comparatively better than even high achievers, on 

contrary, participants those were already scored higher in pre-test they also suffered the 

effect of treatment given based on meta-cognition and cooperative based learning 

strategies but effect was lower than what was observed on low achievers certainly.   

Cooper and Smith (1993) expressed that the learners that were guided with the assistance 

of specific roles and learn through steps of cooperative learning with the cooperation of 

group members were also showed improved performance relatively. Also, Davis (2003) 

and Lin (2001) clarified that cooperative learning technique was the indirect source for the 

improvement of metacognitive behavior by giving a chance to the students to plan and 

track their learning, and furthermore, the CL techniques can be utilized for self 

clarification.  

Objective 3: Compare the effect of meta-cognitive instruction and cooperative learning 

strategies on students’ achievement in science. 

The results of this study concluded that there was no noteworthy difference exists between 

respondents of each groups such as control, experimental 1 and experimental 2 based on 

randomization of data. Later treatment given to first experimental group based on meta-

cognitive learning which helps the students of the same group performed comparatively 

significantly better than peers in rest of groups such as cooperative learning group as well 

as control group. The results of paired sample t-statistics also help to come to this point 

that there was clearly development was observed in the level of better learning based on 

meta-cognitive learning skills being part of daily life teaching and learning which not only 
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the teachers to think critically as well as helpful for learners to perform better later in their 

professional career which is more important for development of our generations. 

This study also concluded that meta-cognitive strategies can enhance the student’s 

meta-cognitive awareness and results in positive attitude toward the learning process. 

Further the academic achievement of the learners can be enhanced if the teaching methods 

are preplanned and meta-cognitive and cooperative ways. Learners must know how to 

design these strategies. The instructors should try to develop better meta-cognitive abilities 

for the sake of improvement in learning capabilities.  
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5.5.  Recommendations  

By keeping the findings and conclusion of the study in mind, the followings are few 

recommendations given based on results of this study that can play important role for the 

development of students’ competences for effective learning using Meta-cognitive and 

Cooperative learning strategies.  

1. It is recommended that teachers should have to focus on their teaching style and 

primarily has to focus on the positive development of their students by adopting 

new and effective way of teaching to make teaching process more effective.  

2. This study showed that cooperative and meta-cognitive learning styles are most 

effective in nature especially when it is necessarily important for individual 

difference among students by giving them individual assignments as well as 

prepare them as a part of team member.  

3. It is further recommended that teachers are not only key personality to improve the 

level of learning for students but for moral development of their children. It is also 

necessary parents has to show their participation to motivate students and 

encourage their children as well as school administration to involve such activities 

to let the doors open for new and effective learning of students.  

4. Teachers should have to monitor performance and active participation of students 

from time to time so no child could left behind while being a part of academic 

career.  

5. This research work demonstrate that moral and ethical development of children is 

crucial part of their development so it is recommended that both parents and 

teachers has to give significant importance to this matter to help their children to 

become effective learners. 

6. From the discoveries of the investigation, the higher auxiliary learners adapt better 

by the utilization of metacognitive systems. Thus there is a need to change the 

training techniques and methodologies received in higher optional dimension.  

7. Customary techniques for encouraging science are not perfect with accomplishing 

reasonable learning and higher-request intellectual aptitudes. A noteworthy 

motivation behind science training ought to be to create instructional rehearses for 

creating logical thinking aptitudes, basic reasoning and basic leadership limit. 

Since meta-cognition is an inalienable segment in creating psychological aptitudes, 
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learners and educators must be instructed how to create metacognition. State level 

scholastic bodies should create metacognitive aptitude improvement exercises.  

8. Course readings are overwhelmed by decisive learning (certainties, definitions and 

portrayals) though procedural (knowing how, knowing why) and situational 

information ought to be accommodated profound examination forms. Course book 

ought to be structured by bringing up important and intriguing issues and stressing 

applications and critical thinking. Meta-cognitive procedures ought to be 

consolidated in course book. 

9. Mother training positively affects metacognition of children. This shows the 

significance of females’ education. What has happened is that the instruction of 

females has been discouraged in the past in Pakistan. The results of this study 

recommended that the role of the mother is definitely more than bringing children 

into the world. There is a tremendous impact in right on time youth between the 

key care giver (for the most part the mother) and the child. Therefore, teaching 

females is basic for this carries an amazing future impact to future children and 

students of these females, a role which male members have extraordinary trouble 

in performing. Consequently, maximize the possibilities of female education: it 

carries incredible advantage to future ages children. 

10. In the same way parental direction has a key role in the performance and practices 

of learners. The parents should offer attention regarding the angle of the 

advancement of their child.  

11. The research found that those learners who performed well realized that they were 

doing better. This awareness may just be a piece of being increasingly capable – 

they think what they were achieving more. This is reliable with other finding that 

recommend that thinking about learning is, in fact, valuable (see Johnstone, 1997); 

in this manner, the students should be given awareness about thinking process. 
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5.6.  Recommendations for Future Studies  

1. This study was conducted in the district Jhang and province Punjab hence it is 

recommended that it should be studies in different districts and provinces. 

2. This study was carried out on the secondary level science subject students i.e. 

biology. This study should also be conducted on the students of social sciences and 

on primary or tertiary level students. 

3. This study should be conducted on wide number of sample size and also on both 

gender students i.e. girls and boys. 

4. It should also be conducted in various areas like rural are and urban areas to 

compare the student’s level and abilities. 
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Appendix A 

 Model Lesson Plan of Experimental Group 1 

EFFECT OF METACOGNITIVE INSTRUCTION AND COOPERATIVE 
LEARNING STRATEGIES ON SCHIENCE STUDENTS’ ACHIEVEMENT  

Lesson Plan 10 

Date     _________________   Time      ____________________ 

Class    __________________ Total Strength ____________________________ 

Subject __________________ Topic      __________________________ 

General Objectives: 

                               1: Students will be able to know about gaseous exchange. 

                               2: Students will be able to know gaseous exchange in humans. 

Specific Objectives: 

                               1: Students will be able to know about the process of inspiration.  

                               2: Students will be able to know about the process of expiration. 

                               3: Students will be able to know the quantity of various gasses in 

inspiration and expiration. 

Announcement of Topic: 

                                   The topic of difference between the inspiration and expiration was 

announced in the class 

Teaching Aids:  

                                   White board, Board Marker, Duster, Diagram, Model of Ribs 

Previous Knowledge:   

                                  Students already know the about the meaning of inspiration and 

expiration. 

Statement of Aims:  



154 
 

                                  To understand the basic difference in mechanism of inspiration and 

expiration 

Activities:   

Thinking and speaking aloud activities, Discussion activities, Board 

activities and Brainstorming  

Explanation: 

                    First of all the teacher has explained the basic mechanism and terms used in 

the topic. 

Step 1: 

                     I have started the topic with brainstorming technique. The students were 

engaged to understand the topic by using their own thinking and cognitive skills.   

 Step 2: 

                    I explained the basic concept of inspiration and expiration.  

Step 3: 

 During the process of inspiration and expiration the ribs muscles contract and 

relax respectively. The structure of ribs rise during inspiration and ribs come back to its 

original position while expiration. The diaphragm muscles also change their position and 

turned in dome shape while exhalation. The pressure on muscles increases and lungs 

contract the air passed out from the lungs during exhalation and vice versa in inhalation.  

Recapitalization   

 How many times a normal human heart beats in a minute? 

 How many quantity of oxygen is present during inspiration and expiration? 

 Which type of changes occurred with rib muscles while expiration?       

 Which type of changes occurred in lungs while inspiration?                     

Whiteboard Summary: 

The teacher has revised all the points of both topics on the 

whiteboard. 
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Review Question/ Feedback: 

                                      The teacher has asked the questions to the students about different 

elements of the topic as a feedback and given them another topic as a home work.  
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Appendix B 

Model Lesson Plan of Experimental Group 2 

EFFECT OF METACOGNITIVE INSTRUCTION AND COOPERATIVE 
LEARNING STRATEGIES ON SCHIENCE STUDENTS’ ACHIEVEMENT  

Lesson Plan 10 

Date     _________________   Time      ____________________ 

Class    __________________ Total Strength ____________________________ 

Subject __________________ Topic      __________________________ 

General Objectives: 

                               1: Students will be able to know about gaseous exchange. 

                               2: Students will be able to know gaseous exchange in humans. 

Specific Objectives: 

                               1: Students will be able to know about the process of inspiration.  

                               2: Students will be able to know about the process of expiration. 

                               3: Students will be able to know the quantity of various gasses in 

inspiration and expiration. 

Announcement of Topic: 

                                   The topic of difference between the inspiration and expiration was 

announced in the class 

Teaching Aids:  

                                   White board, Board Marker, Duster, Diagram, Model of Ribs 

Previous Knowledge:   

                                  Students already know the about the meaning of inspiration and 

expiration. 

Statement of Aims:  
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                                  To understand the basic difference in mechanism of inspiration and 

expiration 

Activities:   

Think pair share, discussion within group members, sharing ideas with 

others, Board activities.  

Explanation: 

                    First of all the teacher has explained the basic mechanism and terms used in 

the topic. 

Step 1: 

                     I have started the topic with discussion technique. The students were engaged 

to understand the topic by sharing their ideas to other members of group and 

communicating with each other.   

 Step 2: 

                    I explained the basic concept of inspiration and expiration.  

Step 3: 

 During the process of inspiration and expiration the ribs muscles contract and 

relax respectively. The structure of ribs rise during inspiration and ribs come back to its 

original position while expiration. The diaphragm muscles also change their position and 

turned in dome shape while exhalation. The pressure on muscles increases and lungs 

contract the air passed out from the lungs during exhalation and vice versa in inhalation.       

Recapitalization   

 How many times a normal human heart beats in a minute? 

 How many quantity of oxygen is present during inspiration and expiration? 

 Which type of changes occurred with rib muscles while inspiration?       

 Which type of changes occurred in lungs while expiration?                    

Whiteboard Summary: 
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The teacher has revised all the points of both topics on the 

whiteboard. 

Review Question/ Feedback: 

                                      The teacher has asked the questions to the students about different 

elements of the topic as a feedback and given them another topic as a home work.  
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Appendix C 

 Model Lesson Plan of Control Group  

EFFECT OF METACOGNITIVE INSTRUCTION AND COOPERATIVE 
LEARNING STRATEGIES ON SCHIENCE STUDENTS’ ACHIEVEMENT  

Lesson Plan 10 

Date     _________________   Time      ____________________ 

Class    __________________ Total Strength ____________________________ 

Subject __________________ Topic      __________________________ 

General Objectives: 

                               1: Students will be able to know about gaseous exchange. 

                               2: Students will be able to know gaseous exchange in humans. 

Specific Objectives: 

                               1: Students will be able to know about the process of inspiration.  

                               2: Students will be able to know about the process of expiration. 

                               3: Students will be able to know the quantity of various gasses in 

inspiration and expiration. 

Announcement of Topic: 

                                   The topic of difference between the inspiration and expiration was 

announced in the class 

Teaching Aids:  

                                   White board, Board Marker, Duster, Diagram 

Previous Knowledge:   

                                  Students already know the about the meaning of inspiration and 

expiration. 

Statement of Aims:  
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                                  To understand the basic difference in mechanism of inspiration and 

expiration 

Activities:   

Lecture Method, No activity was performed. 

Explanation: 

                    First of all the teacher has explained the basic mechanism and terms used in 

the topic. 

Step 1: 

                     I have started the lecture by announcing the topic. I delivered the lecture and 

students were not allowed to interrupt during lecture. The students listened the lecture 

passively and asked the question about topic at the end of lecture.   

 Step 2: 

                    I explained the basic concept of inspiration and expiration.  

Step 3: 

 During the process of inspiration and expiration the ribs muscles contract and 

relax respectively. The structure of ribs rise during inspiration and ribs come back to its 

original position while expiration. The diaphragm muscles also change their position and 

turned in dome shape while exhalation. The pressure on muscles increases and lungs 

contract the air passed out from the lungs during exhalation and vice versa in inhalation.  

Recapitalization   

 How many times a normal human heart beats in a minute? 

 How many quantity of oxygen is present during inspiration and expiration? 

 Which type of changes occurred with rib muscles while expiration?       

 Which type of changes occurred in lungs while inspiration?                     

Whiteboard Summary: 

The teacher has revised all the points of both topics on the whiteboard. 
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Review Question/ Feedback: 

                                      The teacher has asked the questions to the students about different 

elements of the topic as a feedback and given them another topic as a home work.  
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Appendix D 

Timeframe of Experiments with List of Topics 

 

Section 3: Life Processes 

Week 1:  Gaseous Exchange  

Pre-test 

Day 1 Introduction of Gaseous Exchange  

Day 2 Gaseous Exchange in Plants  

Day 3 Figure of Gaseous Exchange in Leaves  

Day 4  Gaseous Exchange in Humans 

 

Day 5 Gaseous Exchange in Humans 

Day 6 Sunday  

Week 2:  Gaseous Exchange 

Day 7  Figure of Airway and Lungs  

Day 8 The Lungs 

Day 9 The Mechanism of Breathing  

Day 10 Difference Between Inspiration and 

Expiration 

Day 11 Comparison of Characteristics of 

Inspiration and Expiration 

Day 12 Respiratory Disorders: Bronchitis  

Day 13 Sunday  

Week 3:  Gaseous Exchange 

Day 14 Amphysema  

Day 15 Pneumonia  

Day 16  Asthma  

Day 17 Lungs Cancer  

Day 18 Bad Effects of Smoking  

Day 19 General Discussion about the Chapter 

Day 20 Sunday  

Week 4:  Gaseous Exchange, Homeostasis 
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Day 21 Solution of Exercise Part 1 

Day 22 Solution of Exercise Part 2 

Day 23 Revision of Main Concepts of Chapter 

Day 24 Performance of Activities Given in Exercise  

Day 25 Creative Writing and Critical Thinking 

Questions 

Day 26 Introduction to Homeostasis 

Day 27 Sunday  

Week 5:  Homeostasis  

Day 28  Osmoregulation  

Day 29 Thermoregulation  

Day 30  Homeostasis in Plants  

Day 31 Removal of Extra CO2 and O2  

Day 32 Removal of Extra Water  

Day 33 Removal of other Metabolic Wastes 

Day 34 Sunday  

Week 6:  Homeostasis 

Day 35 Osmotic Adjustment in Plants  

Day 36 Osmotic Adjustment in Plants 

Day 37 Homeostasis in Humans 

Day 38 Skin 

Day 39 Lungs  

Day 40 The Urinary System of Humans 

Day 41 Sunday  

Week 7:  Homeostasis 

Day 42 Figure of Human Urinary System 

Day 43 Structure of Kidney  

Day 44 Anatomy of Kidney (Figure) 

Day 45 Structure of Nephron (Figure) 

Day 46 Functioning of Kidney  

Day 47 Functioning of Kidney (Figure) 

Day 48 Sunday  
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Week 8:  Homeostasis 

Day 49 Osmoregulatory Function of Kidney  

Day 50 Disorders of Kidney  

Day 51 Kidney Stones 

Day 52 Kidney Failure  

Day 53 Cure Of Kidney Failure 

Day 54 Dialysis  

Day 55 Sunday  

Week 9:  Homeostasis 

Day 56 Kidney Transplant  

Day 57 General Discussion about Chapter  

Day 58 Solution of Exercise Part 1 

Day 59 Solution of Exercise Part 2 

Day 60 Revision of Main Concepts of Chapter 

Day 61 Performance of Activities Given in Exercise  

Day 62 Sunday  

Week 10:  Homeostasis 

Day 63 The Main Terms to Know 

Day 64 Creative Writing and Critical Thinking 

Questions 

Day 65 Online Learning about Chapter 

Day 66 Revision of Chapter 1 

Day 67 Discussion of Chapter 1 

Day 68 Revision of Chapter 2 

Day 69 Sunday  

Week 11:  Homeostasis 

Day 70 Discussion of Chapter 2 

Post-test 
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Appendix E 

List of Experts 

 

       I accept that following Biology teachers helped me in arranging the achievement test 
during my research work. List of experts consulted during thesis work. 

 

 

 

Signature ---------------------------------- 

Name: -------------------------------------- 

School’s Stamp --------------------------- 

 

 

 

Signature ---------------------------------- 

Name: -------------------------------------- 

School’s Stamp --------------------------- 

 

 

 

 

Signature ----------------------------------- 

Name: --------------------------------------- 

School’s Stamp ---------------------------- 
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Appendix F 

Item Analysis of Achievement Test  

Item # Difficulty Level Discrimination 

1 52.5 % 45 % 

2 45  % 30 % 

3 32.5 % 45 % 

4 47.5 % 75 % 

5 50  % 90 % 

6 50 % 100 % 

7 50 % 50 % 

8 50 % 80 % 

9 35 % 70 % 

10 42.5 % 55 % 

11 30 % 40 % 

12 35 % 60 % 

13 52.5  % 25 % 

14 67.5 % 55 % 

15 57.5 % 15 % 

16 65 % 30 % 

17 45 % 60 % 

18 40 % 50 % 

19 52.5 % 55 % 

20 37.5 % 35 % 

21 35  % 50 % 

22 65 % 40 % 

23 52.5 % 65 % 

24 30 % 40 % 

25 65  % 20 % 

26 40 % 60 % 

27 40 % 60 % 

28 47.5 % 75 % 

\29 50 % 80 % 
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30 35 % 60 % 

31 37.5 % 75 % 

32 55 % 90 % 

33 45 % 60 % 

34 52.5  % 85 % 

35 50 % 100 % 

36 52.5 % 85 % 

37 42.5 % 75 % 

38 50 % 90 % 

39 32.5 % 45 % 

40 32.5 % 65 % 

41 32.5  % 55 % 

42 30 % 50 % 

43 25 % 30 % 

44 30 % 40 % 

45 35 % 60 % 

46 30  % 50 % 

47 37.5 % 45 % 

48 27.5 % 35 % 

49 45 % 60 % 
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Appendix G 

MCQ Type Test for Experimental Groups 

Chapter: Gaseous Exchange 

Group Name: 1. Meta-cognitive Instruction Group (E1)  

2. Cooperative Learning Group (E2) 

  3. Control Group (C)  

Age: __________________  Parents Profession: Teaching /Non-Teaching  

Parents Qualification:  Below MA/ MA/ Above MA 

Parents Income: Below 30K/ 30-40K/ Above 40K 

Please tick the appropriate answer.  

1.High fever, cold and cough with sputum production are symptoms of 

A. Emphysema  B. Asthma  C. Pnuemonia  D. Bronchitis 

2.Inflammation of bronchi or bronchioles is called 

A. Emphysema  B. Bronchitis  C. Asthma  D. Lung cancer 

3.Narrow opening present at end of pharynx which direct way to larynx is classified as 

A. Glottis   B. nostrils  C. trachea  D. bronchi 

4.During inspiration, area of thoracic cavity will 

A. Increase  B. Decrease  C. Contract  D. Damage 

5.Length of windpipe is 

A. 10cm   B. 15cm  C. 18cm  D. 12cm 

6.Which of following is called voice box? 

A. Larynx   B. Pharynx  C. Throat  D. Vocal cord 

7.In plants, gaseous exchange in plants occurs through the 

A. Stomata  B. guard cell  C. mesophyll cells D. cuticle 
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8.Mild wheezing, Fever, chills and shortness of breath ; all are symptoms of 

A. T.B   B. Bronchioles C. Bronchitis  D. Asthma 

9.Pleural membranes cover organ 

A. Stomach  B. Heart  C. Kidney  D. Lungs 

10.Inflammation of bronchioles or bronchi is classified as 

A. Asthma  B. pneumonia  C. bronchitis  D. emphysema 

11.Human breathing rate during hard physical work is 

A. 10-15 times/m B. 16- times/m   C. 30-40 times/m  D.25-30 times/m 

12.Right lung is bigger than left lung with 

A. five lobes B. three lobes  C. four lobes   D. two lobes 

13.Bronchi divide in to lungs and make fine tubes that are known as 

A. bronchi  B. bronchioles  C. pharynx duct D. alveolar ducts 

14.Phases of breathing includes 

A. vocal waves B. exhalation  C. inhalation   D. both b and c 

15.Cartilage protect trachea from 

A. Swelling B. Collapsing  C. Vibrating   D. Breaking 

16.Respiratory disorder in which cells division takes place without any control and causes 
tumors is called 

A. Emphysema B. lung cancer  C. bronchi cancer  D. bronchioles cancer 

17.Respiratory disorder in which walls of alveoli is destructed is called 

A. Asthma  B. emphysema  C. bronchitis   D. pneumonia 

18.Process of intake of oxygen and release of carbon dioxide is classified as 

A. gaseous exchange     B. respiratory exchange    

C. Cellular respiration   D. all of above 
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19.Voice box leads to trachea which is also known as 

A. windpipe B. alveoli pipe  C. glottis pipe   D. pharynx pipe 

20.Persons suffer with chronic bronchitis at age 

A. 42  B. 44   C. 43    D. 45 

21.In nostrils, substance which moistens and keep incoming air warm is classified as 

A. Bronchi B. larynx  C. mucous   D. glottis 

22.During inspiration diaphragm is 

A. Contracted B. Dome shaped C. Relaxed   D. Raised 

23.Main cause of lung cancer is 

A. Pollutants B. Smoking  C. Cough   D. Fever 

24.Most common cause of cancer related deaths is 

A. Kidney cancer   B. Liver cancer C. Lung cancer  D. Stomach cancer 

25.Cluster of pouches opened from alveolar ducts is called 

A. pulmonary cells   B. alveoli C. bronchus   D. epithelial cells 

26. Larynx a box is made up of 

A. Fibril  B. Cartilage  C. Fibril cartilage  D. Fibrinogen 

27. Process through which organisms get oxygen for their cells from their surrounding 
environment is classified as 

A. gaseous exchange  B. respiratory exchange    C. cellular respiration  

D. breathing 

28. In air passageway, incoming air passes from pharynx to the 

A. mucous  B. Glotti   C. bronchi  D. larynx 

29. In chest wall, rib muscles are considered as 
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A. Intercoastal muscles B. coastal muscles C.Preliminary muscles D.Pulmonary 
muscles 

30. A muscular passage that is common to both food and air is called 

A. Oesophagus  B. Trachea  C. Larynx  D. Pharynx 

31. Epiglottis, a flap of tissues covers 

A. Pharynx  B. Nostrills  C. Nasal cavity  D. Glottis 

32. Pair of ribs in chest wall are 

A. 12 pairs   B. 14 pairs  C. 15 pairs  D. 11 pairs 

33. Amount of oxygen in inspired air is 21 % and in expired air is 

A. 15%   B. 16%   C. 12%  D. 18% 

34. Fine ends of bronchioles are known as 

A. Bronchi  B. bronchioles  C. pharynx duct  D. alveolar 
ducts 

35. Infection of lungs is 

A. Emphysema  B. Asthma  C. Pnuemonia   D. Bronchitis 

36. Types of bronchitis are 

A. 1   B. 2   C. 3    D. 4 

37. Process through which animals take oxygen (O2) from air and release carbon dioxide 
(CO2) into air is called 

A. Breathing B. gaseous exchange  C. respiratory exchange D.cellular 
respiration 

38. Smaller tubes within chest cavity having cartilaginous plates called 

A. Bronchi B. Bronchioles C. Bronchiolus   D. Alveoli 

39. Intercostal muscles are present in 

A. Lungs   B. Diaphragm  C. Ribs   D. Pharynx 
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40. Respiration involves mechanical and 

A. Chemical process B. Biological process C. Physical process D. Bio Chemical 
process 

41. Swelling of tubular walls and narrowing of tubes is 

A. T.B   B. Bronchioles C. Bronchitis  D. Asthma 

42. In animals and human beings, lungs and air passageway are two important parts of 

A. respiratory system  B. epidermal system C. excretory system D.cellular system 

43. Human breathing rate at rest is 

A. 30-40 times/m  B. 16-20 times/m  C. 12-18 times/m D.25-30 times/m 

44. Which of following is respiratory surface in human beings? 

A. Lungs   B. Alveolar ducts C. Alveoli  D. Chest cavity 

45. Destruction of walls of alveoli is 

A. Emphysema  B. Asthma  C. Pnuemonia  D. Bronchitis 

46.A muscular package, common to both food and air is 

A. Larynx   B. Glottis  C. Epiglottis  D. Pharynx 

47. As compared to respiration, processes involved in breathing includes 

A. bio-chemical processes B. mechanical   C. non-mechanical processes D. bio-
physical processes 

48. World No Tobacco Day is celebrated on 

A. 31st may  B. 31st April  C. 31st March   D. 31st June 

49.Nasal cavity opens outside of kind of openings that are called 

A. Trachea   B. glottis C. nostrils   D. pharynx 
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Appendix H 
Meta-cognitive Awareness Inventory (MAI) 

Dear Respondents: Please use the rating scale provided to respond to each question below 

by indicating how true or false each statement is about you. Your responses will be kept 

confidential, so please answer as truthfully as you can. 

Group Name: 1. Meta-cognitive Instruction Group (E1)   

2. Cooperative Learning Group (E2) 

3. Control Group (C)  

Age: __________________  Parents Profession: Teaching /Non-Teaching  

Parents Qualification:  Below MA/ MA/ Above MA 

Parents Income: Below 30K/ 30-40K/ Above 40K 

Sr. 

no.  

Statement  Always 

False 

Sometimes 

False  
Neutral 

Sometimes 

True 

Always 

True 

1 I ask myself periodically if I am 

meeting my goals. 

     

2 I consider several alternatives to a 

problem before I answer. 

     

3 I try to use strategies that have 

worked in the past. 

     

4 I pace myself while learning in 

order to have enough time. 

     

5 I understand my intellectual 

strengths and weaknesses. 

     

6 I think about what I really need to 

learn before I begin a task 

     

7 I know how well I did once I 

finish a test. 

     

8 I set specific goals before I begin 

a task. 

     

9 I slow down when I encounter      
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important information. 

10 I know what kind of information 

is most important to learn. 

     

11 I ask myself if I have considered 

all options when solving a 

problem. 

     

12 I am good at organizing 

information. 

     

13 I consciously focus my attention 

on important information. 

     

14 I have a specific purpose for each 

strategy I use. 

     

15 I learn best when I know 

something about the topic. 

     

16 I know what the teacher expects 

me to learn. 

     

17 I am good at remembering 

information. 

     

18 I use different learning strategies 

depending on the situation. 

     

19 I ask myself if there was an easier 

way to do things after I finish a 

task. 

     

20 I have control over how well I 

learn. 

     

21 I periodically review to help me 

understand important 

relationships. 

     

22 I ask myself questions about the 

material before I begin. 

     

23 I think of several ways to solve a 

problem and choose the best one. 

     

24 I summarize what I’ve learned      
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after I finish. 

25 I ask others for help when I don’t 

understand something. 

     

26 I can motivate myself to learn 

when I need to 

     

27 I am aware of what strategies I 

use when I study. 

     

28 I find myself analyzing the 

usefulness of strategies while I 

study. 

     

29 I use my intellectual strengths to 

compensate for my weaknesses. 

     

30 I focus on the meaning and 

significance of new information. 

     

31 I create my own examples to 

make information more 

meaningful. 

     

32 I am a good judge of how well I 

understand something. 

     

33 I find myself using helpful 

learning strategies automatically. 

     

34 I find myself pausing regularly to 

check my comprehension. 

     

35 I know when each strategy I use 

will be most effective. 

     

36 I ask myself how well I 

accomplish my goals once I’m 

finished. 

     

37 I draw pictures or diagrams to 

help me understand while 

learning. 

     

38 I ask myself if I have considered 

all options after I solve a problem. 
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39 I try to translate new information 

into my own words. 

     

40 I change strategies when I fail to 

understand. 

     

41 I use the organizational structure 

of the text to help me learn. 

     

42 I read instructions carefully before 

I begin a task. 

     

43 I ask myself if what I’m reading is 

related to what I already know. 

     

44 I reevaluate my assumptions when 

I get confused. 

     

45 I organize my time to best 

accomplish my goals. 

     

46 I learn more when I am interested 

in the topic. 

     

47 I try to break studying down into 

smaller steps. 

     

48 I focus on overall meaning rather 

than specifics. 

     

49 I ask myself questions about how 

well I am doing while I am 

learning 

something new. 

     

50 I ask myself if I learned as much 

as I could have once I finish a 

task. 

     

51 I stop and go back over new 

information that is not clear. 

     

52 I stop and reread when I get 

confused. 
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Appendix I 

Meta-cognitive Awareness Inventory (MAI) - Reliability Analysis 

 

 Reliability Statistics 

 Cronbach alpha N of items 

 .825 52 

Variables 
Mean 
Scores 

Std. 
Deviation 

Mean if 
Item 

Deleted 

Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if Item 

Deleted 
Item_01 4.00 .795 194.10 315.779 .481 .819 
Item_02 3.40 1.392 194.70 337.379 -.182 .836 
Item_03 3.35 1.268 194.75 316.618 .261 .823 
Item_04 3.25 1.293 194.85 309.082 .423 .818 
Item_05 3.45 1.731 194.65 303.713 .386 .819 
Item_06 4.00 .795 194.10 315.779 .481 .819 
Item_07 3.90 .852 194.20 321.432 .256 .823 
Item_08 2.85 .671 195.25 333.461 -.160 .829 
Item_09 3.50 1.357 194.60 310.042 .379 .819 
Item_10 4.15 1.137 193.95 311.839 .420 .819 
Item_11 3.20 1.005 194.90 315.779 .369 .820 
Item_12 3.90 1.119 194.20 307.958 .529 .816 
Item_13 4.35 .988 193.75 335.250 -.172 .832 
Item_14 3.60 .995 194.50 310.158 .538 .817 
Item_15 4.40 1.046 193.70 311.484 .471 .818 
Item_16 4.30 1.081 193.80 338.168 -.235 .834 
Item_17 3.70 1.261 194.40 341.095 -.273 .837 
Item_18 4.10 1.210 194.00 326.632 .043 .828 
Item_19 3.70 1.302 194.40 321.411 .147 .826 
Item_20 3.35 1.424 194.75 319.776 .161 .826 
Item_21 3.30 .923 194.80 330.484 -.040 .829 
Item_22 3.75 1.020 194.35 331.503 -.069 .830 
Item_23 4.30 .733 193.80 319.221 .391 .821 
Item_24 3.50 1.318 194.60 305.621 .491 .816 
Item_25 3.35 1.565 194.75 334.197 -.116 .836 
Item_26 4.35 .933 193.75 324.092 .150 .825 
Item_27 3.95 .999 194.15 310.134 .536 .817 
Item_28 3.65 1.040 194.45 317.208 .316 .821 
Item_29 4.00 .858 194.10 315.884 .438 .819 
Item_30 4.05 1.395 194.05 318.261 .197 .825 
Item_31 4.00 1.076 194.10 311.042 .469 .818 
Item_32 2.85 .813 195.25 319.987 .321 .822 
Item_33 3.20 .951 194.90 314.411 .435 .819 
Item_34 3.70 1.031 194.40 320.779 .221 .824 
Item_35 3.95 1.050 194.15 325.713 .084 .827 
Item_36 4.05 1.099 194.05 308.682 .520 .816 
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Item_37 4.10 .912 194.00 313.474 .486 .818 
Item_38 3.70 .979 194.40 305.726 .681 .813 
Item_39 4.60 .754 193.50 323.000 .237 .823 
Item_40 4.30 .923 193.80 315.011 .431 .819 
Item_41 3.75 1.293 194.35 314.766 .295 .822 
Item_42 4.30 1.174 193.80 320.695 .188 .824 
Item_43 3.90 1.071 194.20 313.116 .415 .819 
Item_44 4.20 .834 193.90 331.042 -.058 .828 
Item_45 3.20 .951 194.90 314.621 .429 .819 
Item_46 4.50 .889 193.60 313.200 .509 .818 
Item_47 3.95 .945 194.15 318.239 .322 .821 
Item_48 3.85 1.182 194.25 313.882 .351 .820 
Item_49 4.00 1.124 194.10 307.042 .551 .815 
Item_50 3.55 .999 194.55 320.261 .244 .823 
Item_51 3.65 1.424 194.45 319.629 .164 .826 
Item_52 4.15 1.040 193.95 308.576 .556 .816 
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Appendix J 

 

METACOGNITIVE AWARENESS COMPONENTS AND SUBCOMPONENTS 

 

Knowledge Of Cognition Subcomponents: 
1. Declarative Knowledge: knowledge about learning and one’s cognitive skills and 
abilities (Knowing about, what, or that) 
2. Procedural Knowledge: knowledge about how to use strategies 

3. Conditional Knowledge: knowledge about when and why to use strategies 

Regulation Of Cognition Subcomponents: 
1. Planning: planning, goal setting, and allocating resources. 
2. Information Management Strategies: organizing, elaborating, summarizing, and 
selectively focusing on important information 

3. Monitoring: on-line assessment of one’s learning or strategy use 

4. Debugging: strategies used to correct performance errors or assumptions about the task 

or strategy used 

5. Evaluation: post-hoc analysis of performance and strategy effectiveness 
 

 

QUESTIONS BY SUBCOMPONENT 

 
Declarative Knowledge Questions: 5, 10, 12, 16, 17, 20, 32, 46 

Procedural Knowledge Questions: 3, 14, 27, 33 

Conditional Knowledge Questions: 15, 18, 26, 29, 35 

Planning Questions: 4, 6, 8, 22, 23, 42, 45 

Organizing Questions: 9, 13, 30, 31, 37, 39, 41, 43, 47, 48 

Monitoring Questions: 1, 2, 11, 21, 28, 34, 49 

Debugging Questions: 25, 40, 44, 51, 52 

Evaluating Questions: 7, 19, 24, 36, 38, 50 
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Appendix K 

COPYRIGHT PERMISSION 

from: Bushra 
Yasin <bushrayasin444@gmail.com> 

to: andrew.hughes@csusb.edu 
 

date: Jun 10, 2018, 6:06 PM 

subject: MAI Contact Info Required 

mailed-
by: 

gmail.com 

: Important according to Google magic. 

Hi Andrew 

              I am working on my Phd dissertation for which i have to use  Metacognitive 
Awareness Inventory  by Schraw, G. & Dennison, R.S. (1994).  I am unable to contact with author. Could 
you please help me regarding this matter? Because i was reading your dissertation in which you also used 
same tool. I also tried to contact on the email address of Schraw  

gschraw@unlv.nevada.edu 

 
But this one is not working now. So if you have any update lz guide me. i will wait for your kind response.  

Regards 

 

Bushra Yasin 
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from: Andrew 

Hughes <Andrew.Hughes@csusb.edu> 

to: Bushra Yasin <bushrayasin444@gmail.com> 
 

date: Jun 10, 2018, 7:18 PM 

subject: Re: MAI Contact Info Required 

mailed-
by: 

csusb.edu 

signed-
by: 

csusb.edu 

security:  Standard encryption (TLS) Learn more 

: Important according to Google magic. 

Hello Bushra, 

 

Greg passed away in 2016. 

 

ANDREW J. HUGHES, Ed. D. 

Assistant Professor of Education, CSUSB 

California State University, San Bernardino 

5500 University Parkway, College of Education, Office 319 

San Bernardino, CA 92407-2393 

Phone: (909) 537-5637 

E-mail: andrew.hughes@csusb.edu 
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from: Andrew 

Hughes <Andrew.Hughes@csusb.edu> 

to: Bushra Yasin <bushrayasin444@gmail.com> 
 

date: Jun 10, 2018, 8:09 PM 

subject: Re: MAI Contact Info Required 

mailed-
by: 

csusb.edu 

signed-
by: 

csusb.edu 

security:  Standard encryption (TLS) Learn more 

: Important according to Google magic. 

I would recommend doing a short dedication explaining that you reached out to dr. schraw and 

explain that he sadly passed away and thanking him for his lifes work as an appendix. Technically 

he does not own rights to its use. Plus, if you make some of the recommended improvements to 

instrument from the article I just sent you, you would not really need to ask permission. Asking 

permission is the "professional" thing to do... 

 

ANDREW J. HUGHES, Ed. D. 

Assistant Professor of Education, CSUSB 

California State University, San Bernardino 

5500 University Parkway, College of Education, Office 319 

San Bernardino, CA 92407-2393 

Phone: (909) 537-5637 

E-mail: andrew.hughes@csusb.edu 


