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INTRODUCTION 

 Education is a continuous and dynamic process through which an individual 

acquires knowledge, skills, abilities and values. Education prepares individuals for 

life. In the present globalization era, education plays a decisive role. Education brings 

desired changes in the individuals and turns them into good citizens of the nation and 

the world. Thus education acts as the backbone of every developing society.  

         Education cannot be considered as acquiring knowledge only, instead it is 

exploring life. Education is for inducing positive and healthy attitude towards life, 

instilling democratic values in people, encouraging co-operative living in the 

society, resolving disputes and promoting independency among the individuals. 

          Education empowers individuals in all aspects by preparing them to find 

better means to enhance the quality of their life. It widens the perspective about life 

of the individuals and helps to understand the world around them.  

      Modernization is taking place in almost all areas of human endeavour. 

Education enables a person to know his rights and duties towards society as well as 

to the nation and serves as a means to make changes in the society. Education 

empowers critical thinking of humans.  It is a tool to turn weakness into strength. It 

prepares individuals to view obstructions in life as challenges and helps to overcome 

them with confidence. Education moulds individuals as self-reliant and self-

supporting. It equips one to think logically and creatively and to use their innate 

capabilities to become better problem solvers. Delors (1996) report to UNESCO 

high lightened the need for individuals to ’learn how to learn’ to cope with the rapid 

changes and challenges of the present and future. 

            Life is a struggle between positive and negative incidents and follows a 

balance between successes and failures. Adversities are unavoidable elements in 
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every one’s life. Every individual has to face some sort of adversities in their life. 

People encounter such situations in diverse ways. Individuals reacts to adversities 

either productively or unproductively. How effectively a person deals with 

adversities is important than what happens. 

      When an individual productively handles an adversity, he attains proper 

skills to deal with such situations. On the other hand, there are individuals who feel 

helpless and easily gives up on facing such tough situations in life. 

            Stoltz (1997) defined Adversity Quotient (AQ) as the ability of the 

individual to deal effectively with adversities in life and change them into an 

opportunity for better achievements in life. It is a measure of how one responds 

when an adversity hits. It has a decisive role in life’s various challenges. AQ is an 

emerging conceptual framework for understanding and developing all facets of 

success and it is the science of human resilience (Stoltz, 1997). Resilience is the 

capacity to recover quickly from difficulties and tough situations in life. World 

Health organization (WHO, 2017) demands training in life skills like resilience in 

schools. National Educational Policy (2020) has highlighted the need to develop 

resilience among students. 

 In the educational context, AQ has vital role in student’s life for enhancing 

their performance. In the case of students, the adversities include peer pressure, gender 

discrimination, difficulties in society, unfavorable school climate, poor social 

relationships, discarded family environment, loneliness etc. (Nikam & Uplane, 2013).  

        AQ predicts who will continue and conquer during the tough situations. Stoltz 

(1997) considered AQ as a global predictor of success. It briefly explains whether 

the person is able to overcome adversities successfully, endure to some extent or 

simply withdraw. In the educational setting it is essential for the teachers to have a 

knowledge about their student’s AQ which better predicts their success. 
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           Individuals differ in their thinking, decision making and problem-solving 

ability. Individuals have preferred pattern of cognitive processes like perception, 

information processing, decision making and problem solving. Cognition is the 

mental activity through which humans attain, remember and learn to use knowledge. 

            Cognitive Styles are the characteristic ways by which individual 

conceptualizes the environment (Goldstein & Blackmann, 1978). It is the process 

through which an individual receives information from the environment, transforms 

and uses that information to respond to the environment in his own typical ways. 

Cognitive Styles are psychological dimensions representing consistencies in an 

individual’s manner of cognitive functioning, particularly with respect to acquiring 

and processing information (Ausburn & Ausburn, 1978). 

 Educational psychologists consider individual differences as one of their 

main area of interest. It is essential for both teachers and learners to know how one 

receives information and converts it into meaningful knowledge in the teaching 

learning environment. The success of any educational program relies upon how the 

learner receives and processes information. 

               Mathematics plays a decisive role especially in the social and economic 

development of the country. Modernisation demands greater attainment in Science, 

Technology, Engineering and Mathematics (STEM) domain. 

               Mathematics is an integral part of human life. As mathematics develops 

critical thinking and observation, it is essential for solving real world problems. It 

also induces the skill for problem solving and decision making. 

 One of the goals of learning mathematics is to make students become 

effective problem solvers. Mathematics enables students to analyse life’s 

situations logically and determine the proper solution based on the conditions 

(Ramana, 2016). 



 4  AQ, COGNITIVE STYLES AND ACHIEVEMENT IN MATHEMATICS 

Need and Significance of the Study 

 Today’s competitive world compels each one to adapt to the life’s 

challenges. Education guides individuals to fight against adversities with courage 

and find better solutions to problems. 

           Adolescent age is very important from the educational point of view. During 

this stage the adolescents tries to explore their own socio- psychological identity. 

During this period students experiences biological and psychological changes, 

anxiety, and mental stress. Adolescents in middle stage (15-17 years) experience 

capacity for abstract thought and they begin to set long term goals. At this stage 

adolescents experience social and emotional changes and a growing drive for 

independence (State Adolescent Health Resource Centre, 2013). Also, they have to 

take bold decisions about their future education and career. 

            Adolescence is a time of new challenges and opportunities. At this stage 

when individuals fail to meet these challenges positively, they may develop personal 

and social problems leading to their maladjustment (Mallick & Dar, 2015). The lack 

of support and guidance can lead many adolescents to problematic behaviors, 

reducing their ability to respond in a healthy way when faced with struggling 

circumstances or difficult decisions (Haugaurd, 2001). Majority of young people 

encounter more or less serious problems related to their home, school experiences, 

and their social relationships. Adolescents at higher secondary level face more 

problems from educational and emotional aspects (Mumthas & Muhsina, 2014). 

 The important areas of changes and challenges that the individuals face 

during adolescence are physiological pressures, cognitive processes and psychological 

and emotional changes (Kaur, 2006). 

          Adversities in life cannot be avoided. Depending on the nature of adversities 

each one has to deal with them effectively. AQ is the ability to deal effectively with 

adversities in life. Those people who apply AQ in their life will perform optimally in 
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difficulties. Such people learn to cope with the adversities and respond to them 

faster and better (Stoltz, 1997). 

 Three categories of people exist according to their AQ. People who accept 

challenges and thrive hard are considered as people with High AQ. People with 

Moderate AQ can manage adverse events but have less drive than those with high 

AQ. People with Low AQ try to escape from challenges and they tend to give up if 

worse situation arises (Stoltz, 1997). 

 People with high Intelligence Quotient (IQ) and Emotional Quotient (EQ) 

can be considered to have increased chances of success. When an adversity hits, 

some of the gifted and emotionally stable people may fail to use their potential to the 

maximum extent. There are individuals with limited resources and opportunities rise 

above their circumstances and exceed all expectations. AQ predicts performance, 

motivation, empowerment, creativity, productivity, learning, energy, hope, 

happiness, vitality, emotional health, physical health, persistence, resilience, attitude, 

longevity and response to change. (Stoltz, 1997) 

             AQ has the potential which needs to be explored in order to empower students 

(D’Souza, 2006) and serve as a predictor besides IQ and EQ on student’s 

Achievement (Stoltz, 1997). A student needs to have high AQ to gain high learning 

achievement (Hastuti et al., 2018). Thus the AQ of each student is informative for the 

teachers. It acts as a tool to predict the performance of students. Knowledge of AQ 

explores the profile of the students to know whether the child has control over the 

adverse situations, whether they take accountability, whether adversities reach into 

other areas of their life and whether they consider it as enduring. 

           Cognitive Style is an important part of various applied fields such as Education, 

Information Sciences, Management Sciences etc. It helps to know the process by 

which students, teachers, information seekers process information. The knowledge 

about Cognitive Style helps to modify teaching - learning systems in order to inculcate 

the diversified nature of the users. Investigators in many applied fields identified that 
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Cognitive Style can be a better predictor of an individual’s success in a particular 

situation than general intelligence or situational factor (Stannard, 2003). 

 The knowledge acquired by the students through different teaching - learning 

methods depend upon their Cognitive Styles (Grieve & Davis, 1971). Accommodating 

Cognitive Styles in developing training designs, helps to improve the efficiency and 

effectiveness of individual learning. The knowledge about strengths and weaknesses 

of one’s own Cognitive Style leads to the formation of coping behaviours (Riding & 

Smith, 1997). 

            Quality of learning can be enlightened by giving due consideration to 

individual differences. The knowledge about Cognitive Styles will help to reduce 

misunderstandings of the learners and to provide a wide opening to use multisensory 

approach in the teaching learning process. It plays a vital role in designing various 

learning experiences. It also helps to decide and implement various learning 

strategies appropriate for the learner. In order to establish flexibility in planning and 

adapting the available content to designing topic for learning, it is compulsory to 

build the capabilities and confidence of teachers to autonomously plan their teaching 

in response to the needs and demands of children’s learning (National Curriculum 

Framework- NCF, 2005). 

          Mathematics is an important core subject of the school curriculum. This 

subject has its own language and pattern. The nature of Mathematics demands high 

level of thinking, problem solving ability, speed and accuracy.  

          Mathematics plays a remarkable role in the academic achievement of students 

because it forms the habit of clarity, brevity, accuracy and certainty among students 

and assist them in the struggle for existence (Chowdhury, 2014). 

            Herman (2011) revealed that at elementary level, most students express 

positive impression towards mathematics but on entering high school it diminishes. 

Majority of the students have a sense of fear and failure regarding mathematics. Thus, 

they give up early on and drop out of serious mathematical learning (NCF, 2005).  
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 At higher secondary stage, the aim of mathematics curriculum is to provide 

students with an appreciation of the wide variety of the application of mathematics 

and equip them for such application (NCF, 2005). 

 Higher secondary stage is a turning point in student’s life. This is a crucial 

stage for students to take decisions regarding their higher education. How students 

are able to manage adversities and how they perceive and process information is 

essential for their success. AQ and Cognitive Styles may have influence on their 

Academic Achievement. So, it is important to consider whether AQ and Cognitive 

Styles determine the performance of students in Mathematics. On reviewing related 

literature, the investigator could not find any study connecting AQ, Cognitive Styles 

and Achievement in Mathematics of the higher secondary school students. 

Statement of the Problem 

 Every individual expects high level of achievement in their performance. 

They want to excel in spite of all the adverse conditions and find optimal solutions 

to their problems.  In the case of students at higher secondary level, they are in the 

stage of selecting right choice for their future education and career. For a subject like 

mathematics which seems to be a tough subject for some students, whether AQ, 

Cognitive Styles determine their Mathematical Achievement is to be given due 

consideration. Thus, the present study is entitled as “ADVERSITY QUOTIENT, 

COGNITIVE STYLES AND ACHIEVEMENT IN MATHEMATICS AMONG 

HIGHER SECONDARY SCHOOL STUDENTS IN KERALA”. 

Definition of Key Terms 

Adversity Quotient (AQ) 

 Adversity Quotient (AQ) is the ability of the individual to deal effectively 

with the adversities of his life (Stoltz, 1997). 

 In the present study AQ is defined as the measure of an individuals’ ability to 

control the effect of adverse situations, to take accountability for improving the 

situation, and to limit the reach and endurance of adversities.  
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Cognitive Styles 

 Cognitive styles are the stable attitudes, preferences, or habitual strategies 

that determine individual’s modes of perceiving, remembering, thinking, and 

problem solving (Messick, 1976). 

 In the present study, Cognitive styles of an individual is defined as the 

preferred way of perceiving and processing information with characteristics of 

Wholist-Analytic dimension along with the continua in between the above two 

dimensions.   

Achievement in Mathematics 

 Achievement in Mathematics is the competency shown by the student in the 

subject mathematics (Pandey, 2017). 

 In the present study Achievement in Mathematics is a measure of higher 

secondary student’s factual knowledge, conceptual knowledge, procedural 

knowledge and meta cognitive knowledge in Mathematics. 

Higher Secondary School Students 

 The term Higher Secondary School students denotes students studying in XI 

or XII standard after matriculation in the formal education system under General 

Education Department of the Government of Kerala. 

Variables of the Study 

 The present study has the following Independent, Dependent and 

Classificatory Variables. 

Independent Variables 

 Adversity Quotient and Cognitive Styles of Higher Secondary School 

Students were the independent variables of the study. 



 Introduction  9

Dependent Variable 

 Achievement in Mathematics of Higher Secondary School Students was 

treated as the dependent variable. 

Classificatory Variables 

 Gender and Locale of the Higher Secondary School Students were treated as 

Classificatory Variables. 

Objectives of the Study 

1. To examine whether there exist different levels of AQ among Higher 

Secondary School Students in Kerala for the total sample and sub samples 

drawn on the basis of Gender and Locale. 

2. To examine whether there exist different Cognitive Styles among Higher 

Secondary School Students in Kerala for the total sample and sub samples of 

the study. 

3. To find out whether there exist any significant differences in the mean scores 

of AQ, its dimensions and its components among the subsamples of the study. 

4. To find out whether there exists any difference in the mean scores of 

Achievement in Mathematics among the subsamples. 

5. To compare the mean scores of Achievement in Mathematics among students 

with High, Moderate and Low levels of AQ for the total sample and 

subsamples. 

6. To compare the mean scores of Achievement in Mathematics among students 

with different Cognitive Styles for the total sample and subsamples 

7. To find out whether there exists any significant relationship between AQ and 

Achievement in Mathematics for the total sample and subsamples. 

8. To find out whether there exist any significant relationships between each of 

the dimensions of AQ and Achievement in Mathematics for the total sample 

and subsamples. 
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9. To find out the individual and combined contributions of dimensions of AQ 

such as Control, Origin and Ownership, Reach, and Endurance in predicting 

Achievement in Mathematics for the total sample. 

Hypotheses of the Study 

1. There exist different levels of AQ among Higher Secondary School Students 

in Kerala for the total sample and subsamples drawn on the basis of Gender 

and Locale. 

2. There exist different Cognitive Styles among Higher Secondary School 

Students in Kerala for the total sample and subsamples of the study.  

3. There exist significant differences in the mean scores of AQ, its dimensions 

and its components among the subsamples of the study. 

4. There exists significant difference in the mean scores of Achievement in 

Mathematics among the subsamples. 

5. There exist significant differences in the mean scores of Achievement in 

Mathematics among students with High, Moderate and Low levels of AQ for 

the total sample and subsamples. 

6. There exist significant differences in the mean scores of Achievement in 

Mathematics among students with different Cognitive Styles for the total 

sample and subsamples. 

7. There exists significant relationship between AQ and Achievement in 

Mathematics for the total sample and subsamples. 

8. There exist significant relationships between each of the dimensions of AQ 

and Achievement in Mathematics for the total sample and subsamples. 

9. There is significant individual and combined contributions of Dimensions of 

AQ such as Control, Origin and Ownership, Reach, and Endurance in 

predicting Achievement in Mathematics for the total sample. 
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Methodology 

 The description of methodology of the study such as method, tools and 

statistical techniques used are given below  

Method 

 Survey method was used to collect data from Higher Secondary School 

Students in Kerala. 

Sample 

 The sample of the study consists of 1130 students of standard XI from 

Higher Secondary Schools in Kerala. Stratified sampling technique was used, giving 

due representation to gender and locale. 

Tools used for the Study 

 In this study the investigator used and prepared the following tools which 

were developed by the investigator with the help of her supervising teacher. 

1. Adversity Quotient Scale (Parambat & Sheni, 2018) 

2. Cognitive Style Inventory (Parambat & Sheni, 2018) 

3. Achievement Test in Mathematics (Parambat & Sheni, 2018) 

Statistical Techniques used for the Study 

 The statistical techniques used for the study includes 

1) Percentage Analysis 

2) Mean Difference Analysis 

3) Correlation Analysis 

4) One Way ANOVA 

5) Multiple Regression Analysis 

 All the analysis was carried out using SPSS. 
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Scope and Limitations of the Study 

 The present study analysed Achievement in Mathematics of Higher 

Secondary School Students on the basis of their AQ and Cognitive styles. It was 

conducted on a sample of 1130 Higher Secondary School Students in Kerala. Data 

was collected using stratified sampling technique. Due representation was given to 

gender and locale. 

      As Mathematics is a core subject in the school curriculum, Due consideration 

has to be given to the teaching and learning of mathematics. AQ helps students to 

handle tough situations in their life. The ability to bounce back from adversities 

make students better problem solvers and self-reliant. Some students with high IQ 

and EQ may fail to progress towards success when faced with adverse situations. 

But there are people who make every effort within their limitations and exceed all 

predictions in spite of the adversities they face. Thus, improving student’s potential 

with available resources can be a mile stone in the field of education. Cognitive 

Styles are the individual way of organising and processing information. Each 

individual is unique. By understanding Cognitive Styles of the student, it is possible 

to design teaching and learning strategies which brings flexibility in teaching and 

learning. It also provides means to use new technological innovations and 

approaches in a more individualized manner in the educational field. 

 In the present study the investigator compared Mathematics Achievement of 

higher secondary school students with different levels of AQ and also with different 

Cognitive Styles. The investigator studied the relationship between AQ and 

Achievement in Mathematics. The study also examined the individual and combined 

contributions of dimensions of AQ in predicting Mathematics Achievement of 

higher secondary school students. So, this study will provide new insight to parents, 

teachers, administrators, and curriculum designers. 
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Delimitations 

 The investigator conducted the study only amongst class XI higher 

secondary school students. 

 The investigator conducted the study amongst class XI students studying 

under Kerala government state syllabus and did not include student from 

other syllabi. 

 The Achievement Test in Mathematics was constructed based on two units 

only. 

 The possible laxity of students while answering the questionnaire precisely 

and collection of data being limited to a representative sample of the population 

might have affected the accuracy of the result. 

 Despite the above delimitations and limitations of this study, the investigator 

made all efforts to make this study as precise and useful as possible. 

Organisation of the Report 

 The whole report is presented in six chapters. 

Chapter 1 

 This chapter presents a brief introduction of the problem, need and 

significance of the study, statement of the problem, definition of key terms, variables 

of the study, objectives of the study, hypotheses of the study, methodology, scope 

and limitations of the study and organization of the report. 

Chapter 2 

 In this chapter theoretical frame work of the variables, review of related 

studies and conclusions are presented. 
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Chapter 3 

 In this chapter variables of the study, objectives of the study, hypotheses of 

the study, tools used for the study, description of the tools, sample selected for the 

study, data collection procedure, scoring and consolidation of data and statistical 

techniques used are presented. 

Chapter 4 

 Details of statistical analysis of the data including preliminary analysis, 

percentage analysis, mean difference analysis, correlation analysis, multiple 

regression analysis and discussions of the results are presented in this chapter 

Chapter 5 

 This chapter presents study in retrospect, findings of the study, tenability of 

hypotheses and conclusions. 

Chapter 6 

 This chapter presents educational implications of the study, recommendations 

of the study and suggestions for further research. 

 

 



  

           

 

 

 

 

 

 

 

Chapter 2 

RREEVVIIEEWW  OOFF  RREELLAATTEEDD  LLIITTEERRAATTUURREE  
 

 

 
 

oo  Theoretical framework of  the variables 

oo  Review of  related studies 

oo  Conclusion 



REVIEW OF RELATED LITERATURE 

 A review of the related literature must precede well-organized research. It is 

valuable for defining a problem, recognizing the significance of the study, selecting 

proper design and proposing data-gathering tools and analysing the data. 

Considering these facts, a review of related studies in the area of the present study is 

attempted at. This study is intended to examine Adversity Quotient, Cognitive Styles 

and Achievement in Mathematics of Higher Secondary School Students in Kerala. 

Studies which are directly and indirectly related to the topic under investigation 

were collected are also presented in this chapter. This chapter is described under the 

following heads. 

 Theoretical Framework of the Variables 

 Adversity Quotient 

 Cognitive Styles 

 Achievement in Mathematics 

 Review of Related Studies 

 Studies on Adversity Quotient 

 Studies on Cognitive Styles 

 Conclusion 

Theoretical Framework of the Variables 

Adversity Quotient 

 People encounter various challenging situations and adverse conditions 

throughout their life. Success in life primarily depends upon individual’s 

adaptability and skill to tackle tough situations. Thus it is essential to develop certain 

skills that prepare people to deal effectively with hardships and obstacles in life. 

This ability to overcome challenges and hardships is known as Adversity Quotient 

(AQ). 
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 Human capacities encompass abilities, aptitudes, skills, knowledge, 

experiences and determination. Usually when complexities and uncertainties arise 

in life, people lose their ability to cope with them. There are three types of human 

capacities namely required capacity, existing capacity and accessed capacity. 

Required capacity is essential to meet world’s demands. Existing capacity is the 

full extent of a person’s abilities, skills, aptitudes etc. Accessed capacity is the part 

of exiting capacity that one actually delivers. As adversity increases most 

individual’s existing and accessed capacities reduces. Thus, it is essential to train 

people to empower their existing and accessed capacities to tackle adverse 

situations in life. 

 Success of a person starts from the instant when he is willingly come out 

from the comfort zone and ready to act promptly. If a person is not ready to defend 

challenges or adversities, he cannot rise up to his full potential. 

The Concept of Adversity Quotient (AQ) 

 According to Cambridge English Dictionary, Adversity means a difficult or 

unlucky situation or event. Stoltz (1997) introduced the concept of AQ. It is a 

measure of one’s resilience and ability to persevere in the face of constant change, 

stress and difficulty. In simple terms AQ is a measure of how one responds to 

adversity. 

 AQ predicts whether one can go beyond expectations or backfire in their 

performance and potential. It forecasts who will give up or overcome when adversity 

strikes. AQ explains how well one resist the outcome of adversity. 

 AQ is considered to predict performance, perseverance, endurance and 

response to changes so that AQ play an important role in one’s life and career (Tian 

& Fan, 2014). AQ is the ability of an individual to survive in facing all kinds of 

problems to find a way out, solve various problems, reduce obstacles by changing 
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the ways of thinking and attitude towards the difficulties encountered (Septiana, 

2015). In educational perspective AQ is the ability needed to continue to struggle 

when students face difficulties in the learning process to achieve satisfying learning 

outcomes (Effendi et al., 2016). 

 According to Stoltz (1997) AQ has three forms: 

  AQ is a conceptual framework for understanding and enhancing all aspects 

of success.  

  AQ is a measure of how one responds to adversity which can be calculated 

and interpreted.  

  AQ is a scientifically grounded set of tools for strengthening the responses 

to adversity of a person which brings about overall personal and 

professional effectiveness.  

AQ verses IQ and EQ 

 Intelligence Quotient (IQ) predicts the chances of success of a person. At the 

same time, there are people who have high IQs but seems to be unsuccessful in their 

doings. In spite of all the advantages in life most gifted people fail to use their 

abilities to the maximum. On the other hand, there are people with only limited 

opportunities who rise above all the obstacles in their life. It shows that IQ itself is 

not enough to be successful in life. 

 Emotional Quotient (EQ) is a measure of how people are able to control their 

emotions and empathizes with other people (Golman, 1995). They can interact with 

others in a very effective manner. Golman argued that in life EQ is more important 

than IQ. In order to be successful person each one requires both intellectual and 

emotional abilities. The possession of high EQ and IQ increases the chances of 

success of a person. 
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 There are many instances of people with high IQ and EQ giving up when an 

adversity strikes. On the other hand, there are people with a lower level of IQ and 

EQ keep on fighting with tough situations. Thus, during adverse conditions neither 

IQ nor EQ appears to determine one’s success, it is AQ which decides success of an 

individual. 

Three Levels of Adversity  

 Stoltz has given a three-level model of adversity which is in pyramid shape. 

This model explains that adversity is persistent and unavoidable part of life. 

 The levels of adversity (Stoltz, 1997) are represented in figure 1. 

Figure 1 

Levels of Adversity  

 

At the top of the pyramid, lies the Societal Adversity. At the middle level comes the 

Workplace Adversity and on the lowest level lies the Individual Adversity.  

 Societal Adversity. The society is changing rapidly. Drug abuse, 

alcoholism, human trafficking, crime among youth, child abuse, teen pregnancy, 

teenager suicides, domestic violence, sexual assaults, degradation in morality, 

intolerance towards other religions and minorities are among the common societal 

adversities. 
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 Workplace Adversity. The workplace equation and work culture are 

changing worldwide. Employees feel they are always on their toes to keep up with 

the changing work environment. Today‘s employees live in a highly insecure 

environment. Reduced income, decentralization, downsizing is some among the 

workplace adversities. 

 Individual Adversity. Adversity starts at societal level, drains into 

workplace and at last becomes a burden for individuals. Any adversity at societal 

level ultimately reaches individual level.  

Development of the Concept AQ 

  According to Stoltz (1997) AQ describes a person’s hardwired pattern of 

responses to all types and levels of adversity ranging from major to minor. AQ is the 

science of human performance grounded in many research studies. It is rooted in 

three sciences known as Cognitive Psychology, Psychoneuroimmunology and 

Neurophysiology. These three sciences provide a firm back ground to the study of 

AQ. 

 1. Cognitive Psychology. Cognitive Psychology consists of researches 

related to human demand for control over one’s life. It contains fundamental 

concepts for understanding human motivation, efficiency and performance. They are 

described as follows 

 Learned Helplessness. It is a pattern of thinking that can weaken a person’s 

drive towards success (Seligman, 1975). This theory is most significant in forming 

the concept of AQ. Learned helplessness is the belief owned by the individuals that 

they always fail in making desired changes in order to escape from challenging 

situations. When people identify them as helpless it negatively influences their 

motivation and their drive to take necessary action. Such people cannot be 

empowered and those who feel themselves as empowered does not suffer from being 
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helpless which shows that learned helplessness and empowerment are mutually 

exclusive. People immunised against helplessness mainly focus on the way they 

react to life’s events. They mainly concentrate on the cause and remedies of the 

failure. 

 Hardiness. Hardiness is a concept developed by Kobasa (1979). It is the 

response to stressful conditions with respect to control, challenge and 

commitment. People who can alter a situation are those with high control. 

Individuals with high control view adversities as challenges. Tackling a given 

challenge is dependent on their commitment. Hardiness is a predictor of health 

and overall quality of life.  

 Resilience. It is the ability to well adjust with adversities, trauma and stress. 

Resilient individuals have the capacity to spring back from adversity. This ability 

emerges from people’s ability to respond towards adversity. Resilient people are 

problem solvers. Psychologists have identified that positive attitude and optimism 

appears to create resilience. 

 Self-Efficacy. It is the individual’s belief in their mastery over life and their 

ability to meet the challenges that come across. People who have a sense of self-

efficacy bounce back from failures. They approach situations in terms of handling 

them effectively rather than worrying about it (Bandura, 1977). 

 Locus of Control. Locus of control is about a person’s motivation, his 

control over life’s event, and success. People with control over rewards and 

punishments (internal locus of control) are found to be less depressed and act 

promptly than those people who consider rewards and punishment as beyond their 

control (external locus of control). People with internal locus of control pursue and 

avoid rewards and punishments where as those with external locus of control accepts 

it (Rotter, 1966). 
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 Attributional Theory/ Explanatory Style and Optimism. Attributional Style 

theory suggests that all individuals have a natural tendency to make a sense of the 

world. Explanatory or Attributional style is found to be a predictor of success. If the 

cause of an aversive event is attributed to a stable characteristic, then it is likely to 

last forever and later affect similar situations in the same way. On the other hand, if 

it is attributed to unstable characteristic then the result will be different for future 

events. Explanatory style theory is related to the manner by which people are 

different in their habitual ways of explaining bad events It tries to account for 

negative effect associated with different type of habitual responses made (Seligman 

& Schulman, 1986). 

  A person with pessimistic explanatory style perceives bad events as stable, 

internal and global. A person with optimistic explanatory style perceives bad events 

as unstable, external and specific. 

 Combining the above theories, Stoltz (1997) identified that success is mainly 

determined by a person’s control over his life. It mainly depends on how people 

react to adversities in specific pattern which are considered as subconscious and 

remains constant throughout their life. Such patterns can be measured and 

strengthened. 

2. Psychoneuroimmunology. It studies the relationship between mind 

(Psyche), brain (Neuro) and the immune system. Emotional health has a vital role to 

play in one’s immune system. Positive emotional state promotes healthy 

perceptions, thoughts, beliefs, and physical well-being of a person. A weak pattern 

of response to adversity can cause depression and physical problems.  

 Based on the researches in Psychoneuroimmunology, it is found that the 

responses to adversity influences a person’s mental, physical health and immune 

functions. Also, a weak pattern of response to adversity can be the source of 

depression (Stoltz, 1997). 
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 3. Neurophysiology.  It studies the relationship between brain and nervous 

system. The brain is equipped to form habits. An individual‘s mode of response to 

adversity can be changed for better.  

 From the researches on Neurophysiology, it is concluded that (Stoltz, 1997). 

  Brain is ideally equipped to form habits and they become hardwired in the 

subconscious region of the brain. 

  Subconscious habits, such as AQ, can be immediately altered, readily 

forming new habits that are strengthened over time. 

Integrating the finding from Cognitive Psychology, Psychoneuroimmunology and 

Neurophysiology it is concluded that people respond to adversity in hardwired 

patterns which can be measured, rewired and improved. 

Dimensions of AQ 

 According to Stoltz (1997), AQ has four dimensions. They are Control, 

Origin and Ownership, Reach, and Endurance which can be expressed in the 

acronym CO2RE. The overall score of AQ is not enough to describe a person’s 

weakest area of response to adversity. All the four dimensions must be examined 

separately to determine the weak and strong areas of a person’s personality. 

Control (C). This dimension measures how much control a person perceives 

to have over an adverse condition. Control is regarding a person’s perceived ability 

to alter a situation and response ability to control one’s own response to a situation. 

Since it is impossible to measure actual control, perceived control is identified. 

Response ability has two forms namely Delayed Response Control and Spontaneous 

Response Control. After the outbreak of unpredicted events, people regain their 

senses and are able to respond more wisely. This is the delayed response control. It 

is the most common form. While spontaneous response control is the ultimate form 

of control (Stoltz, 2000).  
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 Control is a strong measurement of resilience which is internal and highly 

individual. The more control one has, the more likely one tends to take positive 

action. People with high AQ have greater control over adverse situations than those 

with low AQ. Having greater control over adversities leads to long term 

performance, productivity and health. It helps a person to arrive at a solution with 

determination and courage. Low control over the adversities has negative effect in 

bringing desired changes to the situation. It destroys people’s ability to rise above 

adversities. 

Origin and Ownership (O2). This dimension describes the origin of a 

problem and also the degree to which one owns up the outcome of an adversity. 

People with high AQ perceive success as their doing and adversity as originating 

from external sources. They blame themselves only for what they did while owning 

the outcome of the adversity and also assess their role in the adverse situations. They 

learn from the situation and effectively overcome when they face a similar situation. 

They own the outcome of adversities regardless of their cause. The accountability 

urges them to take action. Low AQ people view adversity as their fault. They resist 

to take ownership of the outcome and stay away from taking challenges. 

 Reach (R). It reflects how one limits the reach of adversity into other areas 

of their life. It is considered as very essential to limit the reach of a problem entering 

into other aspects of an individual’s life. People with high AQ respond to adversity 

as specific and limited. By effectively compartmentalizing the reach of adversity, the 

person can be more empowered and less overwhelmed. It thus helps them to manage 

the difficulties, frustrations and challenges effectively. Low AQ people may 

experience adversity entering into other areas of their life. It makes a person helpless 

from taking necessary actions. 

 Endurance (E). This dimension explains how long adversity or their cause 

lasts. People with high AQ will consider the problematic situation as temporary. 
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They believe that no adversity can have the same effect forever. This makes them to 

survive greater challenges. On the other hand, low AQ people consider adversity as 

permanent. Such people may take less effort to act against adversity. 

 According to Stoltz (1997) AQ predicts the following areas of an individual: 

Performance, Persistence, Attitude, Motivation, Productivity, Hope: Emotional 

Health, Resilience, Longevity, Empowerment, Learning, Happiness, Physical 

Health, Vitality and joy, Creativity, Energy, and Response to change.  

 Characteristics of People with High AQ and Low AQ  

 Individuals with High AQ are highly resilient in the face of adversity. They 

are optimistic and continue to maintain their exceptional performance. They remain 

healthy and energetic. They learn from experience and try to improve from failures. 

They are innovative to solutions and also take crucial and complex risks. 

 Individuals with Low AQ become depressed and feel helpless when they 

confront adversity. They are pessimistic and easily give up. They avoid challenging 

tasks and situations.  

 Levels of AQ. Based on the levels of AQ, Stoltz identifies three types of 

people. They are Climbers, Campers and Quitters.  

 Climbers (High AQ). Climbers are the innovative people. They rarely lose 

hope when confronted by obstacles in life. They are self-motivated. They are 

constantly in search of new ways to grow and to contribute. They work with clear 

vision. When an adversity strikes their main focus is on what they can control to 

influence the situation positively. They remain consistent and resilient. They take 

ownership for better outcomes and focuses on solutions instead of blaming. They 

keep adversity in its place instead of allowing it to reach other areas of life. For 

Climbers adversity is temporary.  
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 Campers (Moderate AQ). Campers show moderate creativity and take risk 

only in areas that are safe to them. They are motivated by fear and comfort. 

Campers do not reach their full potential. Campers have reasonable sense of 

control in challenging situations and may get overwhelmed when adversity 

strikes. They easily rely on blame when they feel tensed. For them sometimes 

adversity will enter into other areas of their life. Campers have good hope and 

faith except when adversity is high. When adversity mounts, they consider it as 

long lasting.  

 Quitters (Low AQ). Quitters are defined as depressed individuals who had 

given up their dreams. Such people often choose the most comfortable and easiest 

way in order to face challenges. According to Stoltz, individuals labeled as 

quitters are prone to situations which make them uncomfortable. When adversity 

hits them, they are incapable of responding properly and fail to overcome the 

obstacles before them. Quitters escape from challenges and they tend to give up if 

worse situation arise. Quitters have less control over adverse situations. They stay 

away from taking accountability and easily opt self-blaming. They also feel 

overwhelmed even before minute hurdles and consider adversity as permanent. 

 Stoltz (1997) compared these three categories in Maslow’s Hierarchy of 

Needs as follows; 

 Quitters are often stuck on psychological and safety needs. 

 Campers are focused on safety, belonging, and esteem needs. 

 Climbers work their way up to self-esteem needs.  

 Role of AQ in Life.  

 AQ is the ability of an individual to keep on trying in spite of all 

adversities and setbacks in life. 
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 People who respond optimistically towards adversity are predictable in their 

performance and they take more risks.  

  A constructive approach towards adversity imparts energy to successfully 

compete while a destructive approach to adversity tends people to lose their 

confidence. 

 To be creative one should have the ability to overcome the adversity of 

uncertainty. People with Low AQ are unable to avoid adversity, thus become 

incapable to be creative. 

 Motivation determines success. People with high AQ are the most motivated 

even in the face of all challenges. 

 Studies show that children with optimistic pattern of response to adversities 

learn and achieve than those with pessimistic pattern of responses. 

 The LEAD Sequence to Improve AQ. Stoltz (1997) developed a sequence 

to improve AQ of a person. In this sequence, the first step is to Listen to the 

adversity response of the self. The second step in the sequence is to Explore all 

origins and ownership of the adverse situations. The third step is to Analyze the 

evidence of no control over situation, that the adversity has high reach and why 

adversity should last long. The last step is to Do something. The sequence is Known 

as LEAD sequence. 

 According to this, listening to an individual’s own adversity through the 

C02RE dimensions is the basic step. Through this the person may interrupt the 

pattern of responses. It helps to identify the level of AQ and also helps to understand 

on which dimension the person is weak or strong. 

 Exploring Origin and Ownership dimension examine what are the reasons 

behind the occurrence of an adverse situation and how much responsibility one owns 

for the causes of such an event. People accepting appropriate blame will strengthen 
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their integrity and credibility. It prepares a person to select precise and reality-based 

aspect of the problem for improving the situation. Individual’s readiness to take 

accountability inculcate an inner thrust to take actions. It will strengthen the sense of 

control of a person to positively influence the situation in hand. 

 To analyse a situation regarding adversity is the most powerful step of the 

LEAD sequence. It is a precise method to improve AQ. It addresses Control, Reach 

and Endurance dimensions. 

 The last step is to Do something which means to find ways for controlling 

and limiting the reach of adversity and also to reduce the time span of adversity.  

  This scientifically grounded method to improve a person’s operating system 

is an effective problem-solving model. It can be used to help others to improve their 

AQ.  

 The other methods suggested to reduce the effects of adverse events are to 

stop overemphasizing a bad event.  

Cognitive Styles 

 All individuals are completely different in every aspect. These individual 

characteristics will play a key role in the individual’s adaptation to their surroundings. 

 Cognitive style is the relatively stable attitudes, preferences and habitual 

strategies that determining an individual’s typical modes of perceiving, 

remembering, thinking and problem solving (Messick, 1976). Cognitive styles can 

be charecterised as individual differences in the way people perceive, think, solve 

problems, learn, and relate to others (Witkin et al., 1977). Cognitive style contains 

several aspects of differential psychology related to individual differences in the 

learner and the learning environment (Jonassen & Grabowki, 1993). Studies on 

Cognitive Styles reveal that they have received attention in the field of Education 
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and Psychology. Cognitive Style is a bridge between cognition and personality 

measures (Sternberg & Grigorenko, 1997). 

Cognition 

 Cognition refers to mental processes consisting of perceiving, recalling, 

judging, decision making and problem solving. The study of cognitive processes 

finds its roots in the Gestalt psychology of Wertheimer, Kohler and Koffka and in 

the studies of Piaget during 19th century. 

 Cognitive Styles differ from intellectual abilities in the sense that they 

describe the process in which a learner uses information for different tasks and 

situations. 

Style versus Ability 

 Allport (1937) was probably the first to use the term ‘style’ with respect to 

cognition. Ability is more concerned with level of performance, whereas style 

focuses on the manner of performance. Ability is unipolar while style is bipolar 

(Guilford, 1980). Both style and ability may influence the performance of a 

particular task. As the ability increases the performance also improves. The effect 

of style on performance is either positive or negative depending on the nature of 

the task. The nature of the style distinct from that of ability is that it should interact 

with variables such that the relative performance of an individual at one extreme of 

a dimension should be higher than that of a person at the other end in one 

condition, but that the situation should be reversed when the condition is changed 

(Riding, 2001). 

Meaning of Cognitive Style 

 Cognitive style is an independent construct or psychological schema that is 

not related to intelligence, personality and gender. It may be defined as an individual 

consistent approach to organising and processing information during learning. 
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Definition of Cognitive Style 

 Cognitive Style is a hypothetical construct that has been developed to explain 

the process of mediation between stimuli and responses (Goldstein & Blackman, 

1978). 

 Cognitive Style is the consistent individual differences in preferred ways of 

organizing and processing information and experience (Messick, 1984). 

 Cognitive Style is the way people perceive stimuli and how they use this 

information to guide the behavior like thinking, feeling actions (Allinson & Hays, 

1996). 

 Cognitive Style refers to the psychological dimension representing 

consistencies in an individual’s manner of cognitive functioning, particularly with 

respect to acquiring and processing information (Ausburn & Ausburn, 1978). 

 Cognitive Style is a Bridge between cognition and personality measures 

(Stenberg & Grigorenko, 1997). 

Cognitive Style Research in Perspectives 

 The experimental studies regarding individual differences in cognitive tasks 

were conducted in 1940s and 1950s. These studies identified that people differ in 

the way they perceive, judge and solve the simple cognitive tasks. Cognitive styles 

were considered as patterns of adaptation to the external world that regulate an 

individual’s cognitive functioning (Klein, 1951). The major contribution in the 

development of cognitive style research was done by Witkin, et al. (1954). Klein’s 

and Witkin’s studies explained the connection between Intelligence and 

personality. A large number of studies emerged to identify the individual 

differences in cognition which were considered as stable over time and resulted in 

other style dimensions. 
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 Most of the studies on cognitive styles did not attempt to relate styles to 

information processing theories and resulted in overlapping dimensions. It resulted 

in drastic decrease in the number of studies on Cognitive Styles by the end of 

1970’s. At the same time the number of studies on styles in applied fields increased 

rapidly which has resulted in the expansion of the cognitive style concept in relation 

to complex cognitive activities and arrived at the conclusion that though cognitive 

styles are relatively stable, it can be adapted to changing environmental and 

situational demands. Also, Cognitive Styles can be modified by life experiences and 

are related to social interactions regulating people’s beliefs and value systems. A 

unifying trend emerged in the 1990s aimed to unite and systematize multiple style 

dimensions into coherent and practically useful models (Kozhevnikov, 2007). 

 Based on review of different Cognitive Styles, two major cognitive style 

dimensions which are Wholist-Analytic dimension and Verbalizer-Imager 

dimension were proposed (Riding & Cheema, 1991). 

Fundamental or Principal Dimensions of Cognitive styles  

 Reviews of the Cognitive Style research literature has pointed out that 

learners differ in terms of two fundamental and independent dimensions of 

Cognitive Styles namely Wholist -Analytic and Verbal-Imagery style. 

 Wholist- Analytic dimension and Verbal-Imagery dimension describes the 

way in which an individual organises and structures information. Some people 

analyse information by breaking it to its component parts (Analytic) while others 

will maintain a global or overall view of information (Wholist). For wholists, the 

distinction between the parts of a topic may become blurred. For analysts, the 

separation of the whole into its parts may mean that one aspect of the whole may be 

focused on at the expense of the others (Riding & Smith, 1997). 

  Verbal-Imagery dimension describes the tendency to represent information 

verbally or through mental images. It reflects an individual’s habitual mode of 
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representing of information in memory during thinking process. Verbalisers 

perceives information in terms of words or verbal associations. Imagers experience 

spontaneous and frequent pictorial mental pictures while receiving informations. 

Characteristics of Cognitive Styles 

1) Cognitive style refers to individual differences in the way how people 

perceive, think, solve problems, learn and relate to others. 

2) They are stable over time. 

3) Cognitive styles are bipolar and range from one extreme to the opposite 

where each end of the dimension has different implications for cognitive 

functioning. 

Cognitive Styles Models 

 Researches on cognitive styles resulted in the development of various 

cognitive style models which are described below:  

 Field Dependent- Field Independent (Witkin et al., 1954). This style was 

introduced by Witkin et al. (1954, 1971). They defined it as bipolar. Field dependent 

(FD) are more likely to be attentive and make use of existing social frames of 

reference. Field Independent (FI) tends to be more impersonal. Group Embedded 

Figure Test is used to measure FI/FD. 

 Reflexivity-Impulsivity (Kagan, 1966). This was introduced by Kagan and 

co-workers. It was measured by Matching figure test. Impulsive learners have least 

attention. They seem to be restless and are premature in decision making. They can’t 

concentrate for a long time and have social difficulties. On the other hand, 

Reflective learners are over focused and delay in decision making. They can 

concentrate for long. 

 Convergent -Divergent (Guilford, 1967).  Convergent thinking learners 

prefer formal materials and logical argument. They may be superior in performance 
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than divergent thinkers on well-structured tasks which demands logical ability. The 

convergent have precision and logical conclusions. According to Guilford (1967) 

convergent thinkers develops logical necessities whereas divergent thinkers generates 

possibilities from the given information. Hudson (1966) identified that divergent 

thinking learners are highly imaginative and prefer studies involving emotions. On the 

other hand, convergent learners keep their emotions away from studies. 

 Adaptation- Innovation (Kirton, 1976). Adaptation- Innovation theory 

(1976) was developed by Kirton (1976). Which theory explained cognitive tendencies 

and problem-solving styles. Adaptors try to do things better. Innovators try to do 

things differently. Kirton Adaptation Innovation (KAI) theory explains differences in 

creativity. It pointed out that understanding cognitive styles of adaptors and innovators 

may enhance organizational cultures of change and diversity. This is a bipolar 

construct which helps to define each person’s preferred approach to problem solving. 

 Adaptors are concerned with solving problems rather than finding them. They 

are sensitive to keep group cohesion. Innovators are capable of detailed tasks only in 

short bursts and seems to be undisciplined, approach tasks from unsuspected angles.  

 Sequential- Random (Gregorc, 1982). 

 Sequential. In this style people organise information in a linear step by step 

manner.  

 Random. In this style people organise information in chunks and in no 

specific order. When using this ability individuals are able to skip step in a 

procedure and still produce the desired results. 

Assimilator- Explorer (Kaufmann, 1979, 1989). Kaufmann (1979) identified 

2 groups of problem solvers Assimilators and Explorers and explored A-E theory of 

Cognitive styles. Assimilators are seen as more rule bound in problem solving 

behaviour. They have a disposition towards interpreting new events in terms of 

existing knowledge. 
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 On the other hand, explorers have a disposition towards novelty seeking. 

They search for new types of solutions and new ways of solving problems without 

any external pressure to do so. 

 Intuition-Analysis (Allinson & Hayes, 1996). Intuitive individuals are 

likely to discover opportunities by intuitive sides of an individual. They are likely to 

discover opportunities by observing cues or signals through unfamiliar or 

unorganized information that is processed in synthetic and holistic manner. This 

style is useful in the searching stage of the new venture creation process. Individuals 

with analytic cognitive style may display competency in judging and evaluating 

information and selecting actions to implement skills that are needed in later stages 

of new venture creation process. 

 Even though a large number of style labels and measurements have been 

proposed by many researchers, most of them conceptually summarized into two 

important cognitive styles namely Systematic (Analytic-rational) and Intuitive 

(Wholistic- Experiential) cognitive styles. (Graff, 2000; Allinson & Hayes., 1996; 

Epstein et al., 1996; Norris & Epstein, 2011 and Sagiv et al., 2010). 

 People with systematic style use rule-based thinking (Smith & Decoster, 2000). 

They logically analyse the situation, observe various alternatives to invent underlying 

rules on which they can rely while organizing the environment into systematic patterns 

before selecting methods to act (Perkins, 1981 and Scott & Bruce, 1995). 

 People with intuitive style use associative thinking (Smith & Decoster, 2000). 

They will have wholistic perception and are ignorant of their thinking patterns. They 

rely on intuition and consider facts along with feelings and contexts.  

Martin’s Cognitive Style Model (1983) 

 Even though systematic and intuitive styles provided the foundation for 

Cognitive Style Model, these two styles cannot reflect the entire spectrum of 

people’s behaviour regarding thinking, learning, problem solving and decision 
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making. An individual’s style lies on a continuum between two extremes of the 

same dimension. Hence a model intended to reflect the entire spectrum was created 

by Martin. This model consisted of two continua: 

1) High systematic to low systematic 

2) High intuitive to low intuitive 

 The descriptions of Systematic, Intuitive, Integrated, Undifferentiated and 

Split Cognitive Styles are given below. 

 Systematic Style. People identified as having systematic style rate high on 

systematic scale and low on intuitive scale. People with systematic style apply rule 

based thinking (Smith & DeCoster, 2000).They analyse situations logically, 

evaluates many alternatives to find out underlying rules and this enable them to 

organize the problem into systematic patterns. While problem solving, people with 

systematic style follow a well-defined step by step approach. They also use 

pragmatic approach and then make an overall plan for solving the problem. 

Intuitive Style. People identified with intuitive style rate high on intuitive 

scale and low on systematic scale. People with intuitive style use associative 

thinking (Smith & DeCoster, 2000). They have holistic and global perception (Scott 

& Bruce, 1995). They are unaware of their thinking patterns. They integrate 

associations and rely on intuitions. They consider feelings, contexts along with facts 

(Perkins, 1981; Stenberg, 1998). People with intuitive style use an unpredictable 

ordering of analytical steps in the problem-solving process. They rely on experience 

patterns and leave alternatives quickly. 

 Integrated Style. People with integrated style rate high on both systematic 

scale and Intuitive scale. They are able to change styles quickly and easily. Their 

style changes takes place unconsciously and within seconds. This unconscious and 

instant ability generate energy and proactive approach to problem solving. They are 

often referred to as problem seekers as they attempt to identify potential problems 

and opportunities in order to find better ways of doing things. 
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 Undifferentiated Style. People with low score on both systematic scale and 

intuitive scale are termed as having undifferentiated style. Such people appear not to 

differentiate between systematic and intuitive styles. People with undifferentiated 

style rely upon instructions from outside sources. They often look to others for 

problem solving strategies. 

 Split Style. People rating in the middle range on both systematic scale and 

intuitive scale are considered to have split style. People with split style show fairly 

equal degrees of systematic and intuitive specializations. They do not possess 

integrated behavioral response. People exhibit each separate dimension in 

completely different settings using one style at a time depending on the nature of the 

task. They consciously respond to problem solving and learning situations by 

selecting appropriate styles. 

 An overview of cognitive styles is given in Table 1 

Table 1  

An Overview of Cognitive Styles 

 Descriptors of style Nonverbal Patterns 

Systematic style 

They are convergent thinkers 

They follow concrete, highly 

structured, Logical, Rational, 

Ordered, Linear 

Step-by-step approach while 

problem solving. They concrete 

on facts, figures, and data. 

 They break problems to small 

parts. They are Product focused 

and are very conscious of the 

approach while solving 

problems. 

 They follow precise method or 

plan for solving a problem, uses 

a sequential process. 

People with systematic cognitive 

style follow a chronological 

ordering of steps to be taken. 

They spend more time on 

detailed analysis of the problem. 

They often stress a point or step 

of the process before proceeding 

to the next step. 
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 Descriptors of style Nonverbal Patterns 

Intuitive style 

They are divergent thinkers. 

They have global, abstract and 

visual perception.  

 They focus on the process and 

are driven by experience and 

always look at the entirety of 

the problem. 

Individuals with intuitive 

cognitive styles follow visual 

approach. 

  

They appear to be unsystematic. 

Try to graphically display the 

problem and also to find 

alternative solutions. 

Integrated style 

They have dual cognitive 

specialties. 

They changes easily and 

quickly from one style 

specialty to another. 

 They display high degrees of 

internal locus control. They 

look for opportunities to solve 

problems. 

They are creative, innovative 

Proactive people 

Individuals with integrated 

cognitive styles are always 

alert, active and fully involved 

in their doings. 

Regularly acts as facilitator or 

interpreter of language in 

groups. 

Undifferentiated 

style 

 

They are receptive and does 

not exhibit any specific 

specialty. 

 They seem to be passive, 

reflective. 

 They mainly rely on rules, 

procedures, instructions, 

suggestions, or guidelines and 

does not impose a process on 

the problem. 

 They feel difficulty in making 

decisions and delays action. 

People with undifferentiated 

cognitive style have low 

involvement in their doings and 

waits patiently for particular 

guidelines from others 
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 Descriptors of style Nonverbal Patterns 

Split style 

They have approximately 

equal degrees of systematic 

and intuitive orientations and 

use them as completely 

separate entities.  

They consciously select each 

style orientations for each 

specific situation. 

One style is used often than 

the others. 

Individuals with split cognitive 

style change their pattern 

according to the style being 

used at the time of observation. 

 Generally, an individual with a 

split style is in the process of a 

cognitive transition involving 

building new strengths and 

skills in the dimension that is 

perceived to the weaker of the 

two (systematic or intuitive). 

(Source: http://home.snu.edu/~jsmith/library/body/v08.pdf) 

 The illustration of Cognitive style model of Martin is represented by Figure 2 

Figure 2 

Illustration of the Cognitive Style Model of Martin (1983) 

 Low Global, Feelings Orientation High  
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Factual  
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Orientation 

    

 Split Style  

    

Undifferentiated Style Intuitive Style 
Low 

 Low Global, Feelings Orientation High  
 

(Source: http://home.snu.edu/~jsmith/library/body/v08.pdf) 

Awareness of Cognitive Styles and Learning 

 In order to encourage classroom relations and to reduce conflicts in 

classroom communications, teacher has to be conscious of each student’s cognitive 

style. It helps the teacher to meet student’s needs by proper planning. It is very 
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essential to have awareness of teacher’s own cognitive style and learners’ 

preferred cognitive styles. Along with the awareness of own style, learners have to 

be conscious of alternate styles so that they can improve their learning by 

identifying and implementing appropriate learning strategies that best suits them. 

Teachers may prompt students to use non preferred styles that may be apt for 

certain situations, acknowledging individual differences and by working 

cooperatively. 

 The awareness of different cognitive styles of learners will provide teachers 

the best opportunity to strengthen classroom efficiency by designing materials in 

different ways. It will offer entirely different way of delivering learning through 

multisensory, abstract and concrete learning activities.  

 Exploring other cognitive styles of the learner will promote flexibility and 

opportunity for success in tasks and in contexts for which their preferred style is not 

naturally suited. 

 If all students are aware about the strengths and limitations of their cognitive 

styles they can work together cooperatively to encourage and assist each other. 

Educational Implications of Cognitive Styles 

 Awareness of Cognitive styles are very important for psychologists and 

instructional designers. 

 They are useful in designing and developing effective instructional and 

learning materials.  

 The association of cognitive styles with personality and social function 

provides wide and accurate classification of students. 

 Cognitive styles predict the trend in achievement hence act as a powerful 

basis for educational guidance. 
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 Knowledge of Cognitive styles helps to improve the instructional methods. 

 They strengthen teacher pupil interaction. 

 It enhances students learning by expanding the range of alternative thinking 

strategies of students. 

 It is useful in Guidance and Vocational decision making. 

 It will broaden educational goals and outcomes. 

 It helps to tune the stylistic demands of learning environment. 

 Cognitive styles influence the design and structure of instructional material 

to meet the characteristics of learners. 

 The knowledge of Cognitive styles improves teacher performance. 

Achievement in Mathematics 

 Mathematics is a branch of science concerned with numbers, quantity and 

space. Mathematics is one of the ways for understanding and interpreting the 

world. The modern world is mathematically inclined. It is an integral part of not 

even science and technology but also social science and education. Knowledge of 

mathematics offers widespread application in many fields. The performance of 

students from primary to higher education is always a major concern for all 

educationalists. Poor performance has a direct influence on their academic 

achievement also. So there is a need for each child to develop proper foundation in 

mathematics. Mathematics prepares a child to solve day to day real problems in 

life.  

Nature of Mathematics  

 Mathematics is a science of discovery, precision and accuracy. It deals with 

skill of drawing conclusions. Mathematics has its own language and symbols. It is 

an abstract science with logical reasoning. It develops confidence, consistency and 
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punctuality among students. It disciplines the mind of the learners. It helps to solve 

real life problems. 

Mathematical Processes 

 There are seven processes inherent in teaching, learning and doing 

mathematics (Alberta Education, 2008; NCF, 2005). 

 Communication. Communication helps students to develop connections 

among concrete, pictorial, symbolic, verbal, written and mental representations of 

mathematical ideas. It is very necessary for clarifying, reinforcing and modifying 

ideas, attitudes and beliefs about mathematics. Students should be trained to use a 

variety of communication forms while learning mathematics. Students also need to 

communicate their learning by using mathematical terminology. 

 Connections. Making mathematical learning relevant to the learners through 

connections will help to arouse interest in mathematics. By connecting mathematical 

ideas to each other or to the real world problems students consider mathematics as 

relevant, useful and integrated. 

 Mental Mathematics. Mental mathematics is a combination of cognitive 

strategies that enhance flexible thinking and number sense. It helps to improve 

computational skill and thus problem solving. 

 Problem Solving. The focus of mathematics at all levels is learning through 

problem solving. Creating a flexible environment where children find their own 

strategies for solving problems empowers them to explore more alternatives and 

enhance confidence, reasoning, and mathematical creativity. 

 Reasoning. It is very essential to develop the ability to reasoning in children. 

There are inductive and deductive reasoning. Reasoning based thinking can be 

applied in real life in a wide spread contexts and disciplines. 
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 Visualization. Visual images and visual reasoning are important components 

of number sense, spatial sense, and logical thinking. Visualization is important for 

developing abstract thinking and reasoning. 

 Technology. Technology contributes to students’ achievement of a wide 

range of mathematical outcomes, and enable children to explore and create patterns, 

examine relationships, test conjectures, and solve problems.  

Factors Affecting Achievement in Mathematics 

 Achievement in Mathematics is the competency shown by a student in 

mathematics subject. Even after the advanced and effective methods of teaching, 

student’s performance in mathematics is much below. Researchers have shown that 

there are many factors influencing the Achievement in Mathematics at large. From 

the review of literature, it was found that most preferential variables affecting 

Achievement in Mathematics in psychological category are intelligence, attitude 

towards mathematics, self-concept, numerical ability and math anxiety. Among 

social variables are socio economic status, parental involvement and parent’s 

education, and among biographical variables most frequently considered is gender 

(Kushwaha, 2014). 

 From the review of related Literatures, the factors affecting Achievement in 

Mathematics are listed in Table 2. 
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Table 2 

Factors Affecting Achievement in Mathematics 

Psychological Variables Social Variables 
Biographical 

Variables 

Instructional 

variables 

1)  Attitude towards 

Mathematics. 

2)  Intelligence 

3)  Mathematical Anxiety 

4)  Self Concept 

5)  Study Habit 

6)  Mathematical 

Aptitude 

7)  Numerical Ability 

8)  Achievement 

Motivation 

9)  Cognitive Styles 

10) Self Esteem 

11) Interest in 

Mathematics 

12) Test Anxiety 

13) Reading Ability 

14) Problem Solving 

Ability 

15) Mathematical 

Creativity 

16) Educational and 

Occupational 

Aspiration 

17) Personal Adjustment 

18) Locus of Control 

19) Emotional Stability 

20) Confidence in 

Mathematics 

21) Spatial Ability 

22) Logical Reasoning 

1)  Socio 

Economic 

Status 

2)  School 

Environment 

3)  Home 

Environment 

4)  Parents 

Education 

5)  Fathers 

occupation 

6)  Income of 

Father 

7)  Social Status 

8)  Social 

relations 

9)  Type of 

school 

10) Social 

maturity 

1) Gender 

2) Locality  

3) Caste 

4) Birth Order 

 

1)  Teacher 

effectiveness 

2)  Home 

Tutoring 

3)  Method of 

Instruction 

4)  Teacher’s 

Expectation 

 5) Teaching Style 

6)  Instructional 

 Strategies 

 

 

(Source: https://www.researchgate.net/publication/347295421_Factors_Influencing_Mathematics_ 
Achievement_of_University_Students_of_Social_Sciences) 
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Review of Related Studies  

Studies on AQ 

 The investigator reviewed studies on Adversity Quotient for a period from 

2005 to 2020. Studies conducted in India and abroad were reviewed and are given as 

follows. 

 Hulaikah et al. (2020) examined the Effect of Experiential learning and AQ 

on problem solving ability. It was an experimental study. The sample consisted of 

120 vocational college students from Indonesia. Experimental group was given 

experiential learning and control group was given direct instruction to learning. A 

questionnaire of Student Adversity Quotient Profile (SAQP) and Rubrics of Problem 

Solving based on Polya’s steps were used as the tools for the study. Two-way 

ANOVA was used. Result revealed that Problem Solving Ability of students taught 

by experiential learning was different from those by direct method of instruction. 

Problem Solving Ability of the students were found to differ between high and low 

AQs. Also, there exists interaction effect between experiential learning and AQ 

which influenced student’s Problem Solving Ability. 

 Juwita et al. (2020) in a paper reviewed 18 articles regarding the role of AQ 

in the field of education. It explained three aspects of Educational AQ publication 

including Type of research design used in research related to AQ in the field of 

education, and type of participants chosen in the research related to AQ and role of 

AQ in education. Based on the reviews, research on AQ showed a great influence in 

the field of education. It showed that descriptive and experimental research were the 

most commonly used design, research participants in AQ research were dominated 

by students especially university students, and role of AQ was much shown in 

learning outcomes in the field of skills. 
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 Suryaningrum et al. (2020) in a study aimed to describe the phases of 

semiotic reasoning of elementary students in constructing the properties of a 

rectangle. The study was qualitative and explorative descriptive type. 3 participants 

from 4th grade were selected on the basis of 3 levels of AQ such as High, Medium 

and Low. Result revealed that in creating sign stage, 3 participants made the same 

sign that was a rectangular image. However, in all the three stages, namely interpret 

sign, find out properties of sign and discover properties of the rectangle, participants 

work in a different way. It was found that only Climber could determine the 

properties of a rectangle correctly. 

 Darmawan et al. (2019) in a study aimed to find out mathematic learning 

achievement with High, Moderate and Low AQ.189 students were selected for the 

study from Indonesia. One way ANOVA was used for analysis. It was found that 

Climbers (High AQ) have better mathematic learning achievement than Campers 

(Medium AQ) and Quitters(Low AQ) while Campers have better achievement than 

Quitters. 

 Hidayat and Husnussalam (2019) administered experimental research to 

know the Influence of AQ of pre-service mathematics teachers towards the 

achievement of mathematical understanding ability. 55 teachers were purposefully 

selected for the study. Significant effect of AQ on Mathematical Understanding 

Ability was calculated using Regression analysis and the difference between AQ 

level and Achievement in Mathematical Understanding Ability was determined by 

One Way ANOVA. It was found that AQ influence the Mathematical Understanding 

Ability of Pre service Mathematics teachers. 57.3 percent of Mathematical 

Understanding Ability was predicted by AQ. Also, there are differences in 

Achievement in Mathematical Understanding Ability of Pre service Mathematics 

Teachers based on levels of AQ. 
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 Purnamasari et al. (2019) investigated the Effect of AQ of junior high school 

students on reflective thinking process in mathematical problem solving. Case study 

research strategy was used. Data were collected through student activities and also 

by observing events while solving problems. Result revealed that Reflective 

Thinking process of students with High AQ (Climbers) was different from students 

with Medium AQ(Campers) and Low AQ(Quitters). 

 Putri et al. (2019) conducted a qualitative study on Creative thinking skill 

with AQ based lesson strategy for learning community. Data were collected by 

observation of learning activities, creative test, questionnaire and interviews. 22 

seventh grade students were the sample of the study. Result revealed that High AQ 

and Medium AQ students had medium creative thinking skill, while Low AQ 

students had low critical thinking skill. All subjects got best score in the novelty 

indicator with fluency and flexibility. 

 Hidayat et al. (2018) by an experimental study aimed to examine the Role of 

AQ and Argument Driven Inquiry (ADI) learning on improving students 

mathematical creative reasoning abilities. 90 student teachers were selected as the 

sample. Result revealed that1) Improvement in the ability of mathematical creative 

reasoning ability of student teacher with ADI instruction was better than those with 

direct instruction. 2) Based on AQ, there were no differences in the mathematical 

creative reasoning ability of students with ADI and direct instruction. 3) Learning 

factors and type of AQ affected student’s Mathematical Creative Reasoning Ability. 

4) There were no interaction effect between learning and AQ together in developing 

Mathematical Creative Reasoning Ability. 

 Aryani et al. (2018) examined the algebraic reasoning of AQ types (Climber, 

Camper and Quitter) of junior high school students in solving mathematical 

problems. Qualitative description methods were used in the study. Purposive 

sampling method and task-based interviews were used for collecting data. Result 
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showed that algebraic reasoning of the students with AQ types in the process of 

pattern seeking were done in a similar way. But the students found the elements of 

pattern formation in different ways. 

 Dina et al. (2018) studied the flexibility in mathematical problem solving 

based on AQ. Problem solving ability of Climber, Camper and Quitter students were 

studied. Adversity Response Profile, Problem-Solving task and interviews were 

administered for data collection. Result revealed that the subjects solved the problem 

using different strategies. Climbers used two strategies namely sketch and scheme 

and did not have difficulty. Campers also used two strategies but found difficulty to 

finish the second one. Quitters used only one strategy and found difficulty to finish 

the same. The written and interviewed data were analysed according to indicators of 

flexibility during problem solving. It was concluded that students with high level of 

AQ (Climbers) were able to show flexibility by using two different strategies to 

solve the problem. Students with medium level of AQ (Campers) were less able to 

show flexibility as failed to finish the second strategy. Students with low level of 

AQ (Quitters) were unable to show flexibility as only used one strategy to solve the 

problem. 

 Hastuti et al. (2018) in a study analysed the profile of students with High AQ 

in learning Mathematics. It was a qualitative research with case study strategy. 

Questionnaire was used to know the AQ level of students and interview was 

conducted to get the data about student profile. Three subjects were selected with 

High AQ. Result revealed that students with High AQ were able to face learning of 

mathematics in various materials and with different models of teaching. 

 Hanum (2018) conducted a study to identify the differences in student 

adversity intelligence by gender. The sample of the study consisted of 470 under 

graduate students from Indonesia University of Education, West Java. The result of 

the study revealed that there was no significant difference in the adversity 
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intelligence of the students based on gender. The findings of the study also revealed 

that significant difference was found between male and female students only in the 

ownership dimensions where females were superior to their male counterparts.   

 Khairani and Abdullah (2018) in a study aimed to find the relationship 

between AQ and academic well-being among Malaysian undergraduates. Self-

reporting questionnaires were used to find AQ and Academic well-being. Results 

showed that there were no significant differences in the mean scores of AQ and 

Academic well-being between male and female students. Also, it was found that AQ 

and Academic wellbeing are positively correlated. 

 Rathee and Sharma (2018) conducted a study to determine AQ among high 

school students with respect to demographic variables such as gender and locality. 

400 students from Haryana were selected using multistage random sampling. 

Adversity Quotient Assessment Scale was used to measure AQ. Result revealed that 

AQ was not found to be influenced by demographic variables. 

 Wardani and Mahmudi (2018) in a study aimed to discover AQ of vocational 

high school student’s AQ towards mathematics. Survey method was used for the 

study. 132 student of 10th grade in South Jakarta were selected for the study. Likert 

type questionnaire was used as the tool to measure AQ. Findings revealed that 27 

percent student were identified as Climbers (High AQ), 72 percent as Campers 

(Medium AQ) and 1 percent as Quitters (Low AQ).  

 Amir et al. (2017) conducted a study aimed to analyse students’ AQ in 

mathematics learning based on gender. The study was quantitative survey type. The 

subjects of study were 8th grade students consisting of 75 girls and 63 boys. AQ 

scale was used to collect data. The result of the study revealed that there exists 

significant difference in the dimensions of AQ with respect to gender. It also showed 

that between boys and girls there exists no significant difference in their 

Mathematical AQ. The boys were found to be superior to girls in the endurance and 



 48  AQ, COGNITIVE STYLES AND ACHIEVEMENT IN MATHEMATICS   

reach dimensions of AQ. Also, girls were found to be superior to boys in the control 

dimension of AQ.  

 Marashi and Fotoohi (2017) conducted a study to find the relationship 

between extrovert and introvert EFL teacher’s AQ and professional development. 

120 EFL teachers were the sample. Eysenck Personality Inventory, Adversity 

Quotient Profile, Teaching and Learning International Survey and Teacher 

Questionnaire were used as the tool. Result showed significant correlation between 

Introvert and Extrovert EFL teacher’s AQ and professional development. 

 Suryadi and Santoso (2017) conducted the study to measure the effects of 

self-efficacy and AQ of grade IX students regarding achievement in mathematics. 

Survey method was used. 140 students were selected for the study using probability 

sampling. Self-Efficacy Scale and Adversity Quotient Scale were used. 

Achievement in Mathematics was measured based on School test results. Multiple 

Regression analysis was used. Result showed significant effects of Self-Efficacy and 

AQ. There was no significant effect of gender on student’s Academic Mathematics 

Achievement. 

 Kusumawardani et al. (2017) in a study described the thinking process of 

students with high, medium and low AQ from 8th grade students in solving open 

ended problem of PISA model of Space and shape contents based on Polya’s 

Problem Solving. The study was descriptive with a qualitative approach. Result 

reveals that high AQ students showed a lot of equilibrium through the stage of 

assimilation and accommodation. Medium AQ students showed a lot of assimilation 

and accommodation condition and slightly disequilibrium. Low AQ students showed 

a lot of disequilibrium, assimilation and accommodation and little equilibrium. 

 Beri and Kumar (2016) conducted a study to identify the cognitive styles of 

secondary school students in relation to their AQ. Descriptive survey method was 

used. The investigator selected 200 secondary school students as sample through 
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stratified random sampling technique. Cognitive Style Inventory developed by Jha 

(2001) and Adversity Quotient Profile developed by the Investigator were used as 

the tool. The findings of study revealed that percentage of male students in 

Systematic and Intuitive Cognitive Style was higher than female students. The 

female secondary school students possess greater AQ as compared to male 

secondary school students. It was also found that AQ has no influence on Systematic 

and Intuitive Cognitive Style of students. 

 Effendi et al. (2016) conducted a study on correlation between Adversity 

Quotient (AQ), Emotional Quotient (EQ), Intelligence Quotient (IQ) and Spiritual 

Quotient (SQ) among polytechnic students using Rasch model. Survey method was 

used for the study. Proportionate clustered multistage stratified random sampling 

technique was used. Four sets of questionnaires were used to measure AQ, EQ, IQ 

and SQ. Results of the study showed positive moderate correlation between AQ and 

EQ, AQ and SQ. Also, a weak positive correlation was found between AQ and IQ. 

This study explored that AQ can be a strong predictor to enhance EQ and SQ in 

increasing students’ performance. 

 Bakare (2015) in a study examined the prediction effects of AQ and student-

teacher psychological constructs (Students’ attribution; students’ school 

connectedness; teachers’ self-efficacy; school type; gender; school location and age) 

on students’ academic achievement in mathematics and English language in the 

West African Senior School Certificate Examination (WASSCE) in Southwestern 

Nigeria. The study was survey research. A multi-stage sampling technique was used. 

120 teachers and 3, 712 students were the sample for the study. Student’s Adversity 

Quotient Profile, Students Attribution Questionnaire, School Connectedness Scale 

and Teachers’ Self-efficacy Scale were used to collect data. Multiple Regression 

method was used to analyse data. Result indicated that the AQ of the students ranged 

from 40 to 200. Majority of the students were of Moderate AQ. A positive 
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correlation was found between AQ and students’ Academic Achievement. The eight 

predictor variables explained Achievement in Mathematics. The most significant 

predictors of students’ Academic Achievement in the examination were AQ, 

Teacher Self-efficacy, School type, Gender, Age and School location. Students’ 

Attribution and School Connectedness were not found to be significant in predicting 

Academic Achievement.  

 Baroa (2015) conducted a study AQ and leadership skills of school 

administrators. 40 public elementary and 10 public secondary school administrators 

were selected as the sample. Adversity Response Profile and Leadership Skills 

Questionnaire were the tools for the study. Results revealed that the demographic 

profile such as age, sex, marital status, years of experience as school administrators 

and school level not affected the respondent’s response to adversities. Respondents 

were in average level under reach dimension. The degree of correlation between AQ 

and Leadership Skills of school administrators was found to be low. Also, level of 

Leadership Skills of school administrators in terms of administrative, interpersonal 

and conceptual skills were found to be high. 

 Baustia (2015) conducted a study to determine the relationship between AQ 

and teaching performance of faculty members at West Visayas State University. 

Respondent’s Profile, Adversity Quotient Profile, and the Performance Evaluation 

Sheet were used to collect data. The sample consisted of 30 faculties. The study 

revealed that, the faculty members had high AQ mean scores and a very satisfactory 

teaching performance. Results of the t-test showed that there was a significant 

difference in the AQ of faculty members according to their academic rank and 

length of service. Results also showed that there was a significant relationship 

between AQ and Teaching Performance of faculty members. 

 Hema and Gupta (2015) conducted a study entitled ‘Adversity quotient for 

prospective higher education’. The research was conducted to study the AQ of 11th 
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standard, English medium school students in Gandhinagar city, Gujarat with 

reference to various variables. The study was conducted on a sample of 11th 

standard school students from Gujarat State Board of Education (GSEB) and Central 

Board of Secondary Education (CBSE) schools. A self-constructed AQ scale was 

used to collect data from the students. Result revealed that there was no significant 

difference in the mean scores of AQ based on gender, stream of education such as 

Commerce, Science and Arts, and various family variables such as nature of the 

family, size of the family, qualification of parents, parents’ working status and 

parents’ occupation. A significant difference was found in the mean scores of AQ of 

students on the basis of board of school i.e., GSEB and CBSE. The study concluded 

that AQ is not influenced by gender, stream of education and family factors. It was 

found that type of schools influenced AQ. 

 Kusumadhani et al. (2015) in a study attempted to describe the quality of the 

learning process, learning effectiveness and mathematical literacy competency based 

on AQ. Both qualitative and quantitative method were used in this study. The 

sample consisted of students from VIIth grade. Adversity Response Profile was used 

to determine climber, camper and quitter students. Each category consisted of 2 

students. Pretest and Posttest were used to determine the effectiveness of discovery 

learning with Guilford approach. Post test and interview were used to determine 

mathematical literacy based on AQ types. Result revealed that discovery learning 

with Guilford approach had a good quality in learning process. It was found that 

discovery learning with Guilford approach was effective for improving mathematics 

literacy ability. Result showed that only climber students were able to solve all 

mathematical literacy competencies when compared to camper and quitter students. 

 Matore et al. (2015) in a study tried to find the influence of AQ on academic 

achievement of Malaysian polytechnic students using a sample of 1845 students 

from 5 polytechnics. Proportionate clustered multistage stratified sampling was 

conducted. Regression analysis was used for analysis. It was found that AQ 
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contributed only 0.9 percent changes in the variance of Academic Achievement 

score. 

 Siphai (2015) in a study attempted to find out the influence of Moral Quotient, 

Emotional Quotient and Adversity Quotient in Good Citizenship of University 

students. 1087 undergraduates were selected using multi stage sampling technique. 

MQ questionnaire, AQ questionnaire, EQ questionnaire and Good Citizenship 

questionnaire were used. Result indicated that AQ and MQ had a positive direct effect 

on Good Citizenship. EQ had a negative direct effect on Good Citizenship. 

 Vinas and Malabanan (2015) conducted a study Adversity quotient and 

coping strategies of college students in Philippines University. Qualitative and 

quantitative approach was used.The result showed that respondents had Moderate 

AQ. Respondents’ coping strategies were categorized to determine their adversities. 

The study also revealed that there was a significant relationship between profile 

variables such as age, gender, civil status in terms of general weighted average and 

AQ of the respondents. 

 Cando and Villacastin (2014) through a study established a descriptive 

profile on the Adversity Quotient and Emotional Quotients of the college faculty 

members. Result revealed that there was a significant relationship between the AQ 

and EQ. It was a descriptive method of research. Survey questionnaire and Student 

evaluation form was used as tool. Individual scores for the four dimensions of AQ 

presented mid-range scores for all respondents. Correlation coefficient for AQ and 

teaching performance showed a low relationship between the two variables. Also, a 

negligible relationship was found between EQ and teaching performance.  

 Parvathy and Praseeda (2014) conducted a study to find the relationship 

between AQ and academic problems among student teachers. Survey method was 

used. 300 student teachers were selected using random sampling. Questionnaire to 

check Academic problems, Rating scale to rate Self-esteem and Inventory to check 
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AQ of student teachers were used as the tools. Result indicated that there was 

significant, substantial and negative correlation between Academic Problems and 

AQ. Also, there was a significant, substantial and negative relationship between 

Academic Problems and AQ among student teachers in Kerala. 

 Tian and Fan (2014) conducted a cross sectional study to investigate AQ, 

Environmental variables and Career Adaptability in student nurses. 431 students 

were selected for the sample. Questionnaires on demographic, career adaptability, 

AQ, Clinical learning environment and social support were administered. Finding 

revealed that student nurse’s AQ, individualized clinical learning environment and 

family social support associated positively with their degree of career adaptability 

even after multiple adjustments. 

 Nikam and Uplane (2013) conducted a study to examine the relationship 

between AQ and Defense Mechanism (DM) of secondary school students. The study 

also analysed whether there exists any difference between the level of AQ and DM 

of boys and girls. The sample included 156 girls and 152 boys (aged from 13 years 

to 15 years) using random sampling. Inventory was used for data collection of 

Defense Mechanism. Online Adversity Quotient Profile (Stoltz 1997) was used for 

data collection of AQ. Result revealed that there was no correlation between AQ and 

Defense Mechanism of secondary school students. It also revealed that there were no 

significant differences in the level of AQ and Defense Mechanism of boys and girls. 

 Cornista and Macasaet (2013) in a study examined the correlation between 

AQ and achievement motivation of third- and fourth-year psychology students. It 

was a descriptive correlation study. Adversity Response Profile (ARP) and 

Achievement Motivation Profile (AMP) were used as the tools. Result revealed that 

age and gender differences did not affect the selected 3rd and 4th year student’s AQ 

where as year level significantly affected AQ. It was also found that age, gender and 

year level did not affect Achievement Motivation. Also, significant relationship was 

found between AQ and Achievement Motivation. 
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 Santos (2012) conducted a study entitled as “Assessing the effectiveness of 

the adapted adversity quotient program in a special education school”. The study 

was to assess the effectiveness of the developed AQ Program for special education 

teachers. Focus group discussion, Interview with the school director and The 

Adversity Response Profile Quick Take (Stoltz, 1997) were used as the tools. Result 

revealed that AQ of special education teachers was low. After conducting the 

developed AQ Program, the post test results significantly increased to moderately 

high. The results of the study also indicated that that AQ may be used as part of 

faculty development programs to make special education teachers more resilient and 

competent members of the workforce.  

 Pangma et al. (2009) conducted a study on causal factors influencing 

students AQ between twelfth grade and third-year vocational students in Thailand. 

672 twelfth grade and 376 third-year vocational students were selected using multi-

stage random sampling techniques. A scale on Self-Esteem, Dominance, Self-

Confidence, Sense of Personal Freedom, Achievement Motivation, Ambition, 

Enthusiasm, Responsibility, Future orientation, and AQ were used for data 

collection. The results of the study were as follows: (1) The variables influencing the 

AQ of 12th grade and third-year vocational students were dominance, sense of 

personal freedom, self-esteem, enthusiasm, self-confidence, ambition and 

achievement motivation. (2) The variables directly influenced AQ of twelfth grade 

students was self-confidence while the variables both directly and indirectly 

influenced AQ of students were dominance, sense of personal freedom, self-esteem, 

and enthusiasm. (3) The variable influenced AQ of third-year vocational students 

was Achievement Motivation, while the variables both directly and indirectly 

influenced the AQ of these students were sense of personal freedom, self-esteem, 

enthusiasm, self-confidence, and ambition.  

 D’souza. (2006) conducted a study on Adversity Quotient of secondary 

schools in relation to their school performance and school climate. The objectives of 



 Review of Related Literature   55

the study were to study AQ, school performance and school climate and to compare 

the AQ and performance of different types of schools namely SSC, ICSE and CBSE 

boards. A descriptive method of comparative and correlation type was used for the 

study. 548 secondary school students of 9th standard of SSC, ICSE and CBSE 

English medium boards of Greater Mumbai were selected for the study. It was found 

that there was significant difference in the AQ of students of SSC, ICSE and CBSE 

schools. The student of ICSE and CBSE school types showed better ability to handle 

adversities than SSC school students. It also indicated that student with Low AQ, 

irrespective of their school type responded in a similar manner to adverse situations. 

Also, there was a positive correlation between AQ and school performance. 

Studies on Cognitive Styles 

 The investigator reviewed studies on Cognitive styles for a period from 2003 

to 2020. Studies conducted in India and abroad were reviewed and are given as 

follows. 

 Olagbaju(2020) conducted a study to determine the extent of cognitive style 

and gender can predict student’s achievement in summary writing. The sample 

consisted of 350 students. Cognitive Style Inventory of Martin (1983) was used as 

the tool. Data were analysed using regression analysis. Results showed that 

Cognitive Style and gender are predictors of student’s achievement in summary 

writing. 

 Saraswathi (2020) conducted the study about patterns of cognitive styles and 

level of modernization among school teachers belonging to tribal community. The 

sample consisted of 310 teachers from Rangareddy district of Telangana state. 

Cognitive Style Inventory of Jha(2001) was used as the tool. Result showed that 

there was no significant difference between patterns of Cognitive Style among 

school teachers belonging to tribal community with respect to their professional 

qualification. 
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 Arina and Lukito (2019) conducted a study on Algebraic thinking of junior 

high school students in solving number pattern problems based on Systematic and 

Intuitive Cognitive Styles. It was a descriptive-qualitative study. Assignments and 

interviews were used as the tool. Result of the study revealed that in problem 

solving, systematic cognitive style subjects do it in order. Subjects of Intuitive 

Cognitive Style work according to the level of difficulty. Also, subjects in 

Systematic Cognitive Style tries to deconstruct numbers while Intuitive Cognitive 

Style subjects used trial and error method. 

 Atsuwe and Mtoh (2019) examined the Effect of cognitive style on student 

achievement and retention in physics of senior secondary school students using ex- 

post facto research design. Sample consisted of 150 senior secondary school 

students. Group Embedded Figure Test, Physics achievement test and Retention test 

were used as the tool. The analysis was conducted using ANCOVA. Result revealed 

that field independent achieved better than field dependent in Physics. Field 

independent students had a higher retention memory than field dependent students. 

Male students achieved better under field dependent Cognitive Style. 

 Hooda and Devi (2018) has undertaken a study to examine self-confidence of 

secondary school students in relation to cognitive styles. The sample consisted of 

400 students of class 10th selected using multi stage random sampling method. 

Cognitive Style Inventory of Jha (2001) and Self-Confidence Inventory were used as 

the tools. Result revealed that the main effect of cognitive style and gender on Self-

Confidence of secondary school students was found to be significant. Double 

interaction effect of Cognitive Style and gender was also found to be significant. 

Result of the study implied that teachers should plan their teaching accordingly by 

adopting effective teaching methods and proper teaching strategies. Also, guide 

students for promoting their academic excellence and self-confidence. 

  Joseph (2018) in a study aimed to explore the distribution of Cognitive 

styles, level of social intelligence, attitude towards learning, interest in learning and 
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learning environment of higher secondary school students in Kerala and to find out 

the relationship between these variables. A sample of 1000 higher secondary school 

students were selected. Cognitive Style Inventory of Martin (1983) was used along 

with Social Intelligence Scale, Home Learning Environment Inventory, School 

Learning Environment Inventory, Learning Interest Inventory and Scale of Attitude 

towards learning. Result indicated that Cognitive Style of higher secondary school 

students was varied indicating the need for developing and implementing various 

teaching and learning strategies according to the need of the students. Significant 

relation between Social Intelligence and select affective and environmental variable 

indicated the need of arranging proper learning environment in home and school to 

develop Social Intelligence and attitude and interest for learning. 

 Sellah et al. (2018) in the study Predictive power of cognitive style on 

academic performance of students in selected national secondary schools in Kenya 

examined the interactive effects of Cognitive Styles and their power to predict 

academic performance in Chemistry. Cognitive Styles were measured on concrete-

abstract, active-reflective, verbal-visual and sequential-global dimensions. Cognitive 

Style Inventory, interview guide for academic masters and marks record form were 

used for collecting data. Result revealed that out of 4 dimensions of Cognitive Styles 

only sequential-global dimension was a significant predictor of performance in 

Chemistry. 

 Balasubramaniam and Sivakumar (2018) examined the Impact of cognitive 

style on academic achievement of higher secondary school students. 300 students 

were selected for the study. Cognitive Style Inventory (Jha, 2001) was used as 

tool for data collection. t-test and Pearson’s product moment correlation was used 

for analyzing data. Result revealed that there was no significant difference 

between male and female higher secondary students in their Cognitive Style but 

there was significant difference between male and female students in their 
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Academic Achievement. Also, there was significant relationship between 

Cognitive Style and Academic Achievement. 

 Udiyono and Yuwono (2018) examined the correlation between cognitive 

style and student’s learning achievement on geometry. Cluster random sampling was 

used. Group embedded figure test, learning achievement test were used for data 

collection and simple linear regression was used for analysis. Result indicated that 

there was a positive correlation between Cognitive Style and student learning 

achievement on geometry. Also field independent learner had better achievement 

than field dependent learner. 

 Astunnisyah et al. (2017) conducted a study to find out the Effect of learning 

model, cognitive style and the interaction between cognitive style and learning 

model towards mathematical achievement. The research was quasi experimental 

with 2x2 factorial design. The sample consisted of 279 eighth grade students. Result 

showed that students of field independent Cognitive Style had better mathematics 

achievement than with field dependent Cognitive Style. 

 Syukriani et al. (2017) conducted the study Strategic competence of senior 

secondary school students in solving mathematics problem based on cognitive style. 

Subjects were selected based on the test results of mathematics competence and 

Group Embedded Figure Test. Result showed that field independent subjects tend to 

be analytical both in forming the mental imagination and the picture to process 

information in accordance with his own knowledge structure. Field dependent 

subjects were less analytical and unable to recognize simple form. 

 Sampa (2017) conducted a study of Cognitive style, emotional intelligence 

and locus of control as predictors of academic achievement of secondary school 

students. 400 students of class 9 were selected as the sample for the study. Group 

Embedded Figure Test, Emotional Intelligence Scale and Locus of Control Scale 



 Review of Related Literature   59

were used as the tools. Result indicated that Cognitive Styles and Emotional 

Intelligence serve as the foundation of Academic Achievement. 

 Jain et al. (2017) conducted a study on Cognitive styles of adolescent 

students in relation to their stress level. Sample consisted of 100 undergraduate 

students and were selected by simple random sampling. Result indicated that there 

was no significant impact of stress on Cognitive Styles of college going male 

students. But significant impact of stress on Cognitive Styles was found on female 

undergraduate students.  

 Minchekar (2017) conducted a study on the role of Cognitive style in 

creative thinking among college students. The study was aimed to explore the 

relationship between Cognitive Styles and Creativity among college students. 120 

students of age group between 18 and 20 years were selected randomly. Cognitive 

Style Inventory and Creative Thinking Scale were the tools for the study. Result 

revealed that Systematic Cognitive Style and Intuitive Cognitive Style were 

positively and significantly related to originality. 

 Nath (2017) conducted a comparative study of Cognitive style among 

graduate college students. 100 graduate college students were selected as sample. 

Cognitive Style Inventory of Jha was used as the tool for data collection. Result 

indicated that girls were found to be significantly better than boys in systematic and 

intuitive Cognitive Styles. 

 Rani (2017) conducted a study on Relationship between Cognitive styles 

and problem-solving abilities of senior secondary school students. 150 students of 

Class XI were administered Cognitive Style inventory of Martin (1983) and 

Problem-Solving Ability Test by Dubey (1971). Result revealed that Cognitive 

Styles of students were significantly correlated with their problem-solving 

abilities. 
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 Ravi and Manju (2017) conducted a study to find out and compare the 

Cognitive style of under graduate male and female mathematics students. The 

sample consisted of 240 graduate mathematics students. The investigators used 

Cognitive Style Inventory (Martin, 1983). The findings showed that there was a 

significant difference in the level of Cognitive Style between male and female 

undergraduate mathematics students. Also, there was no significant mean score 

difference in the Cognitive style between male and female undergraduate 

mathematics students, which showed that gender had no influence on Cognitive 

Style of undergraduate mathematics students.  

 Tomar (2017) in a study analysed Cognitive style of senior secondary school 

students with respect to their streams. 150 students were selected out of which 50 

from science, 50from Arts and 50 from commerce stream. Cognitive style Inventory 

of Jha was used. Chi square test was conducted and result indicated significant 

difference between Cognitive Styles among senior secondary students due to 

variation in their streams.  

 Utomo et al. (2017) conducted the study on Mathematical visualization 

process of junior high school students in solving a contextual problem based on 

cognitive style. Mathematical visualization in this research contains image 

generation, image inspection, and image scanning and image transformation. Sample 

selected were 8th grade students. Group embedded figure test adopted from Witkin 

were used for measuring Cognitive Style. Also, visualization test in contextual 

problem and interview were used. Result indicated that field dependent and field 

independent subjects showed difference in responding to contextual problem. 

 Sharma (2017) studied Cognitive style of senior secondary students with 

relation to their gender. 100 students were selected as sample. Chi square test was 

conducted to analyse data. It was found that significant difference had been found 

between Cognitive Style of senior secondary students.  
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 Singh (2017) conducted the study to explore how learning styles and 

cognitive styles affect the learning and to find the nature of relationship between 

these styles with achievement of learners. Result indicated that there was a link 

between cognitive and learning style determined the achievement of learners. 

Learners having field dependent and field independent have different learning styles. 

Result of the study pointed out that as learners differ in their Cognitive Style, the 

effort to identify them will improve their learning. Also, supplementing the 

curriculum transaction with awareness of cognitive and learning style teachers can 

help learners to reach the desired learning levels. 

  Balasubramanian and Rajaguru (2016) conducted a study to profile the 

cognitive styles of student teachers. Simple random sampling was used. Sample 

consists of 75 student teachers. Cognitive style inventory was used as a tool. Result 

indicated that student teachers possess Split, Systematic and Integrated Cognitive 

Styles. Also, there was an association in Cognitive Styles of teachers based on 

variation in their gender. 

 Devi and Raja (2016) conducted a study to find out the predominance of 

cognitive Style prevailing among standard XI students. Cognitive Style Inventory of 

Jha (2001) was used as the tool. A sample of 221 students studying in XI of science 

and arts group was selected using random sampling technique. Result revealed that 

Systematic Cognitive Style was predominant than Intuitive Cognitive Style. 

Moderate level of academic achievement was seen in both Systematic and Intuitive 

Style. 

 Katoch and Thakur (2016) conducted a study on Cognitive styles of 

secondary school teachers in Kullu district of Himachal Pradesh. Random sampling 

technique was used and sample consisted of 200 secondary teachers. Cognitive Style 

Inventory by Jha (2001) was used for collecting data. Result showed that there was a 
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significant difference between male and female secondary school teachers regarding 

Systematic and Intuitive Cognitive Styles. Also, there was no significant difference 

between male and female secondary school teachers regarding Integrated, 

Undifferentiated and Split Cognitive Styles. 

 Khandagale (2016) conducted a study to identify Cognitive style among 

teacher educators based on gender and discipline. Descriptive survey method was 

adopted. Alert Cognitive Style Scale was used as the tool. Findings revealed that left 

brain is dominant for both gender and discipline. 

 Wulandari et al. (2016) examined Cognitive style and creative quality in 

affecting academic achievement of university student in Indonesia. 234 students 

were selected for the study. Cognitive Reflection Test, Creative Personality Scales 

were used. Result showed that student who used analytical thinking tends to have 

higher academic success, particularly in life science majors.  

 Ahmed (2015) conducted a study to examine the relationship of personality 

dispositions, cognitive styles and decision-making style with resilience of 

management students. 130 students were selected as sample through random 

sampling. Resilience Inventory, Myers Briggs Type Indicator, Cognitive Style 

Inventory and Decision-Making Inventory were used as tools for the study. Result 

revealed that resilience had a positive correlation with thinking personality type and 

an inverse relation with facing personality type. Systematic and intuitive cognitive 

styles had positive correlation with resilience. Behavioral decision style had shown 

negative association with resilience. 

 Kumar and Nagaraju (2015) conducted a study on Cognitive styles and job 

satisfaction among high school mathematics teachers. The study was conducted to 

explore the Cognitive Styles of mathematics teachers and also to find out the 

corresponding levels of Job Satisfaction. 72 high school mathematics teachers were 

selected by simple random sampling. Cognitive Style Inventory and Job Satisfaction 
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Scale were used as tools. Result revealed that high school mathematics teachers 

possess Split Cognitive Style, Integrated and Undifferentiated Cognitive Style. 30 

teachers belonging to Split Cognitive Style category had variation ranging from high 

degree job satisfaction to low degree job satisfaction. 

 Kumar and Naik (2015) conducted a study to profile the Cognitive styles of 

high school biological science teachers. Simple random sampling method was 

used.70 high school biological science teachers were taken as the sample. Result 

indicated that high school biological science teachers possessed 3 types of Cognitive 

Styles namely Split, Undifferentiated and Integrated Cognitive Styles. Also, there 

was difference in Cognitive Styles of teachers based on variation in their gender and 

type of management of the school. 

 Mohan and Babu (2015) conducted a study on Cognitive styles of student 

teachers in relation to their gender and location. Samples of 600 student teachers 

were selected using stratified random sampling method. Result revealed that there 

was a significant difference in Cognitive Styles with respect to location among 

student teachers. But there was no significant difference in Cognitive Styles with 

respect to gender among student teachers.  

 Mohan (2015) in a study tried to find the relationship between Cognitive 

styles and social and emotional intelligence of student teachers. For this the 

investigator collected data from 600 student teacher using CSI, Social Intelligence 

Scale and Emotional Intelligence Scale. Result of the study indicated a positive 

moderate correlation between Systematic and Intuitive Cognitive Styles and 

various dimensions of Social Intelligence. Also, positive moderate correlation 

exists between Systematic and Intuitive Cognitive Styles and Emotional 

Intelligence. Most of the student teachers possessed Intuitive Cognitive Style 

approach. 
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 Onyekuru (2015) conducted a study entitled Field dependent and field 

independent cognitive style, gender, career choice and academic achievement of 

secondary school students. Sample consisted of 320 students. Group Embedded 

Figure Test was used as the tool for measuring Cognitive styles. Result showed 

that a high proportion of male respondents were field independent while a higher 

proportion of female respondents were field dependent. Significant relationship 

was found between field dependent and field independent Cognitive Style and 

gender. Field independent students had a higher mean achievement in sciences 

than field dependent students while field dependent students had a higher mean 

achievement in arts than field independent students. Also, significant relationship 

was seen between field dependent and field independent Cognitive Style and 

career choice of students. 

 Tribhuvan (2015) conducted a study on the Role of biological variables in 

cognitive style among adolescents. Main objective was to know the influence of 

gender and locality on Cognitive Styles. A sample of 200 adolescents was taken as 

sample through simple random sampling. Cognitive Style inventory of Jha (2001) 

was used as the tool. Result revealed that female have higher level of Cognitive 

Style than male. Also, urban adolescents have higher level of Cognitive Styles. It 

was found that biological characters influenced Cognitive Styles. 

 Salahuddin (2015) conducted a study to compare the Cognitive styles of 

junior college students studying in science stream with respect to gender and 

locality. Stratified random sampling method was used and the sample consisted of 

400 junior college students studying in science stream from rural and urban areas. 

Standardised Cognitive Style Inventory by Jha (2001) was used. Result showed that 

junior college science stream students possess Systematic Cognitive Style with 

respect to gender and locality. Findings also revealed that there was significant 
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difference in the Systematic and Intuitive Cognitive Styles among male and female 

junior college students of science stream. Also, there was no significant difference in 

the Systematic and Intuitive Cognitive styles respectively among rural and urban 

junior college students of science stream. 

 Kumar and Kumar (2014) conducted a study to profile the Cognitive styles 

of high school English teachers. Simple random sampling technique was used for 

data collection. Sample consisted of 60 high school English teachers. Cognitive 

Style Inventory was used as the tool. It was a survey study. Chi square test was used 

as statistical technique. Result revealed that high school English teachers possessed 

3 types of Cognitive Styles namely, Integrated, Undifferentiated and Split Cognitive 

Styles. The result also showed that there were differences in the Cognitive Styles of 

teachers based on their age and religion. 

 Kumar (2014) conducted a study on Cognitive styles of J.B.T trainees in 

Himachal Pradesh with respect to gender, locale, stream and family status. 

Random sampling, stratified, incidental and purposive sample of 140 J.B.T 

trainees were selected. Kirton Adaptation/Innovation Inventory was used as the 

tool to measure cognitive styles. Highly significant differences were found among 

arts male and arts females also among science male and science female J.B.T 

trainees with respect to their Cognitive Styles. 

 Saxena et al. (2014) conducted a study to find out the Impact of cognitive 

styles on problem solving ability among undergraduates. Result showed that there 

was no significant impact of Cognitive Style on Problem Solving Ability of 

undergraduate male and female students of Integrated and Split Style. But a 

significant difference was found in the Problem-Solving Ability of science and non-

science students. 

 Jain and Kumar (2013) conducted a study to explore the relationship 

between cognitive style and meta cognitive awareness in young adults. Sample 
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consisted of 40 students from Agra. Cognitive Style Inventory and Meta 

Cognitive Awareness Inventory was administered to collect data. Linear 

regression and product moment correlation were performed. Result indicated a 

significant positive correlation between Cognitive Style and Meta Cognitive 

Awareness. 

 Bashir et al. (2013) conducted a study on Impact of cognitive and decision-

making style on resilience. Sample consisted of 152 students selected randomly 

between the age group of 20-25 years. Correlation and Regression Analysis were 

conducted. Result revealed that Resilience had a positive association with Cognitive 

Style. Also, there was no relationship between Resilience and Decision -Making 

Style. The Systematic and Intuitive Cognitive Styles showed positive correlation 

with Resilience. 

 Arisi (2011) investigated the Effect of cognitive style and gender on JSS 

student’s academic achievement in social studies. 192 junior secondary student 

were selected. It was a quasi-experimental design with 2x2 pretest-posttest non 

randomised intact groups. Result indicated that there was significant main effect 

of Cognitive Styles on Academic Achievement in Social Studies. Field 

independent student performed significantly better than field dependent 

secondary school students. Also, there was no significant interaction effect of 

Cognitive Style and gender on student’s Academic Achievement in Social 

Studies. 

 Shi (2011) conducted the study on Relationship between cognitive styles and 

learning strategies. 184 second year students were taken as the sample. Learning 

Style Survey and Chinese version of Oxford’s Strategy Inventory for learning were 

used as tools for the study. Result showed that Cognitive Styles had significant 

influence on learner’s choice learning strategies. It also showed that synthesizing 
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style, sharpener style, field independent style and impulsive style correlated 

positively with every strategy presented in this study. 

 Gulliver and Ghinea (2010) conducted the study entitled “Cognitive style 

and personality: Impact on multimedia perception”. Purpose of the study was to 

explore the relationship between Cognitive Style, user personality and perceived 

multimedia quality. Cognitive Style Analysis and Adapted Myers Brigg 

Questionnaire was used to assess Cognitive Style and Personality respectively. 

Findings showed that personality type and user cognitive style affects information 

assimilation, self-perceived achievement and student level confidence.  

 Pannu (2010) conducted a study on Academic achievement in relation to 

cognitive styles, personality traits and adjustment of adolescents. 1246 student 

were selected as the sample for the study. Results of the study showed that 

interaction exists between gender and intuitive cognitive styles. Interaction 

between gender, social adjustments and gender, personality factors were also 

found out. Positive low correlation between Academic Achievement and 

Systematic Cognitive Style, positive negligible correlation between Intuitive 

Cognitive Styles were also found out. Correlation between Academic Achievement 

with some factors of personality, emotional adjustment and social adjustment were 

also found out. 

 Barin (2003) through the study Influence of cognitive styles on student 

performance and preferences in mathematical assessment investigated the 

comparative influence of holistic-analytic style, verbal- imagery style and student’s 

display of mathematical knowledge. Cognitive Style analysis was used to assess 

Cognitive Styles. Student’s preferences to aspects of mathematics learning and 

assessment were examined using a questionnaire. Result indicated a significant 

partial correlation between Cognitive Style and student preferences in mathematics 

assessment. 



 68  AQ, COGNITIVE STYLES AND ACHIEVEMENT IN MATHEMATICS   

Conclusion 

 On reviewing the related studies, the investigator found that AQ influenced 

students’ performance related to learning. The investigator also identified various 

studies of AQ related to Mathematics Achievement which were conducted abroad. 

The investigator could not identify such studies conducted in Indian context. 

Similarly on reviewing the related literature, the investigator also noticed that most 

of the studies related to cognitive styles and Mathematics were based on Witkin’s 

(1954) field dependent-field independent Cognitive Style. The investigator could not 

find any study on Mathematics Achievement of students based on the continuum in 

between the two extremes of the Wholist- Analytic cognitive style dimension. The 

investigator thus decided to conduct a study on higher secondary school students’ 

Mathematics Achievement based on AQ and Cognitive Style (Martins’ Model, 

1983) which consider the continuum in between the two extremes of the Wholist- 

Analytic dimension. 
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METHODOLOGY 

 

 Research is the scientific and systematic search for knowledge. It is the 

systematic study of a well-defined problem through the application of scientific 

methods. 

 Research Methodology is a systematic and logical way for solving a research 

problem. It explains the scientific approaches and methods involved with the process 

of carrying out a research. 

 The methodology of the study is presented under the following sections. 

 Variables of the study 

 Objectives of the study 

 Hypotheses of the study 

 Tools used for the study 

 Description of the tools 

 Sample selected for the study 

 Data collection procedure 

 Scoring and consolidation of data 

 Statistical techniques used 

Variables of the Study 

 Variables are the conditions or characteristics that the experimenter 

manipulates controls or observes (Best & Kahn 2012). 

Independent Variables 

 Independent variables are the conditions or characteristics that the 

experimenter manipulates or controls in the attempt to ascertain their relationship to 
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observed phenomena (Best & Kahn, 2012). In the present study there are two 

independent variables. 

1) Adversity Quotient 

2) Cognitive Styles 

Dependent Variable 

 The dependent variables are the conditions or characteristics that appear, 

disappear or change as the experimenter introduces, removes or changes the 

independent variable (Best & Kahn, 2012). In the present study the dependent 

variable is Achievement in Mathematics. 

Classificatory Variables 

1) Gender 

2) Locale 

Diagrammatic representation of the variables is represented in Figure 3 

Figure 3 

Diagrammatic Representation of Variables 
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Objectives of the Study 

1. To examine whether there exist different levels of AQ among Higher 

Secondary School Students in Kerala for the total sample and sub 

samples drawn on the basis of Gender and Locale. 

2. To examine whether there exist different Cognitive Styles among Higher 

Secondary School Students in Kerala for the total sample and sub 

samples of the study. 

3. To find out whether there exist any significant differences in the mean 

scores of AQ, its dimensions and its components among the subsamples 

of the study. 

4. To find out whether there exists any difference in the mean scores of 

Achievement in Mathematics among the subsamples. 

5. To compare the mean scores of Achievement in Mathematics among 

students with High, Moderate and Low levels of AQ for the total sample 

and subsamples. 

6. To compare the mean scores of Achievement in Mathematics among 

students with different Cognitive Styles for the total sample and 

subsamples 

7. To find out whether there exists any significant relationship between AQ 

and Achievement in Mathematics for the total sample and subsamples. 

8. To find out whether there exist any significant relationships between 

each of the dimensions of AQ and Achievement in Mathematics for the 

total sample and subsamples. 

9. To find out the individual and combined contributions of dimensions of 

AQ such as Control, Origin and Ownership, Reach, and Endurance in 

predicting Achievement in Mathematics for the total sample. 
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Hypotheses of the Study 

1. There exist different levels of AQ among Higher Secondary School Students 

in Kerala for the total sample and subsamples drawn on the basis of Gender 

and Locale. 

2. There exist different Cognitive Styles among Higher Secondary School 

Students in Kerala for the total sample and subsamples of the study.  

3. There exist significant differences in the mean scores of AQ, its dimensions 

and its components among the subsamples of the study. 

4. There exists significant difference in the mean scores of Achievement in 

Mathematics among the subsamples. 

5. There exist significant differences in the mean scores of Achievement in 

Mathematics among students with High, Moderate and Low levels of AQ for 

the total sample and subsamples. 

6. There exist significant differences in the mean scores of Achievement in 

Mathematics among students with different Cognitive Styles for the total 

sample and subsamples. 

7. There exists significant relationship between AQ and Achievement in 

Mathematics for the total sample and subsamples. 

8. There exist significant relationships between each of the dimensions of AQ 

and Achievement in Mathematics for the total sample and subsamples. 

9. There is significant individual and combined contributions of Dimensions of 

AQ such as Control, Origin and Ownership, Reach, and Endurance in 

predicting Achievement in Mathematics for the total sample. 
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Tools Used for the Study 

 The success of any research work depends on the availability of relevant 

data. So, the researcher requires certain methods and instruments to collect data. 

Each tool must be appropriate for the collection of certain types of evidence or 

information. 

 In this study the investigator used the following tools for collecting data. 

All the tools were developed by the investigator with the help of her supervising 

teacher. 

1) Adversity Quotient Scale  

2) Cognitive Style Inventory  

3) Achievement Test in Mathematics 

Description of the Tools 

1. Adversity Quotient Scale 

 The investigator decided to identify AQ of Higher Secondary School 

Students. The investigator with the help of her supervising teacher planned to 

develop a tool to measure AQ of students. The tool for the present study was 

prepared by reviewing related literature, available tools with special reference to the 

contents, item formation, establishing validity and reliability. 

 Detailed description of the development of the tool is given below under the 

following heads.  

1) Adversities identification stage. 

2) Preparation of items. 

      3) Try out of the tool 

4) Establishing Validity and Reliability of the tool.  
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Step 1- Adversity Identification Stage 

 The investigator consulted books such as Stoltz (1997), American 

Psychological Association (2002),  Bandura (1977) and Haugaard (2001) before the 

preparation of the items. The investigator reviewed related studies on the subject. 

She also referred tools developed earlier such as Adversity Response Quick Take 

(Stoltz, 1997), Resilience Scale for Adults (Friborg et al., 2003). Based on the 

references the investigator identified 4 components of AQ of higher secondary 

school students such as Individual related, Home related, Institution related and 

Society related. They are briefly described below 

 Individual Related. Adversities due to an individual’s inherent elements are 

considered as individual related adversity. Lack of confidence, lack of interest in 

studies, mental and emotional problems, health and physical problems, adjustment 

problems, lack of self-control related to studies etc are some of the individual 

adversities. Any adversity mentioned previously will gradually reach the individual 

level 

 Home Related. The different adversities faced by the students related to 

their home and family was taken as home related adversity. Unhealthy attitude of 

family members and neighbours, income level of parents, death of relatives, family 

friends and neighbors, health problems of the parents and near relatives, violence at 

home, lack of support from family, feeling neglected by the parents etc comes under 

this category. 

 Institution Related. Adversities felt by students during their institutional life 

are termed as institutional level adversities. Unfriendly attitude of teachers, hostile 

school climate, projects and assignments related anxieties, attitude and behavior of 

classmates, inability to adjust with teaching learning process, adjustment problem 

regarding culture of the institution etc are some of the institutional level adversities. 
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 Society Related. Societal level adversity can be described as an exposure to 

hardships as a result of social circumstances like, poverty, racial discrimination, 

maltreatment, intergenerational trauma or community violence. (Gartland et al., 

2019). In the case of adolescent students, drug abuse, peer related issues,  adjustment 

problems with societal norms, wrong usage of social media  etc  comes under this 

category. 

 For the purpose of identifying and listing out common adversities faced by 

higher secondary school students of Kerala, the investigator administered a survey 

among 300 higher secondary school students of Kozhikode district using Adversity 

Identification Questionnaire. The Questionnaire consisted of 56 items. The questions 

were framed based on the above mentioned society, institutional, individual and 

home related adversities. The possible responses for each question were provided as 

Yes or No. Also, the students were given option to freely express any other 

adversities felt by them other than those mentioned in the Adversity Identification 

Questionnaire. The adverse situations that were raised by 50 percentage and above 

of the students were selected.  

 The Adversity Identification Questionnaire and Percentages of common 

adverse situations which were felt by Higher Secondary Students as Appendix I and 

Appendix II. 

Step 2- Development of Items under Different Dimensions  

 For the construction of the tool the investigator reviewed related literature 

and identified the dimensions such as Control, Origin and Ownership, Reach and 

Endurance.  

 Items for Adversity Quotient Scale were developed based on the common 

adversities felt by higher secondary school students in the four components. The 

listed-out adversities in any of the 4 components had conceptualized into the above 
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mentioned 4 dimensions. A single situation regarding a particular adversity 

addressed 2 dimensions either control and origin - ownership dimensions or Reach 

and endurance dimensions. Thus, from the 35 listed out adversities the investigator 

developed 70 items. The initial draft was modified. Thus, a likert type scale was 

prepared for measuring AQ.  

 The Four dimensions are briefly explained with examples as follows. 

 Control. It measures how much control one has over an adverse event. It is 

the perceived ability to alter a situation and response ability to control one’s own 

responses to anything that may arise. Higher the control score, one persists through 

difficulties and remains dedicated and active in their determination and approach to 

find a solution.  People with low perceived control often feel anchored before 

adversity.  

Eg. I can control the mental pressure from school related to studies. 

 Origin and Ownership. This dimension assesses the extent to which one 

takes it upon oneself to improve the situation at hand, regardless of its cause.  People 

with high score in this dimension consider adversity as originating from some 

external sources and avoid unnecessary self-blame. They learn from their own 

mistakes and will try to make the situation better next time. Those with low score 

withdraw from challenges as they resist taking accountable for finding a solution. 

Eg. If I face mental pressure from school related to studies, I may have role in it. 

 Reach. Reach dimension explores how far one let adversity go into other 

areas of one’s work and life. It determines how large one perceives the problem to 

be, or its apparent extent. Limiting the reach of adversity enables to think clearly and 

take action. A person with high score in this dimension are able to compartmentalize 

the reach of adversity and thus manages the difficulties properly while those with 
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low score in this dimension can’t limit the reach of adversity getting into other areas 

of life. This makes them helpless to take necessary action to get out of the effects of 

adversity.  

 Eg. If I have health problems it does not affect my other activities at all. 

 Endurance. It measures how long the adversity will last and how long will 

the causes of the adversity last. A person with high score in this dimension considers 

adversity and it causes as temporary. It provides greater energy and likelihood to 

take action and survive greater challenges. The lower scores in this dimension make 

one to view adversity and its causes as permanent and create loss of hope and 

prevent to take necessary action against challenges. 

 Eg. If I have to face health problems, I will consider it as temporary. 

 Scoring Procedure. Subjects have to respond to each of the statements by 

choosing any one of the 5 alternatives, Always, Often, Sometimes, Rarely, Never 

which suit their response best.  For the positive statements 5 scores were 

provided. 5 for Always, 4 for Often, 3 for Sometimes, 2 for Rarely, 1 for Never. 

Negative statements were scored in the reverse order. The scores on all the 70 

items of an individual were added together and the total score is considered as the 

measure of AQ of the individual. The total score of an individual may range from 

70 to 350.  

 The dimension wise distributions of items of Adversity Quotient Scale 

(draft) are given in Table 3. 



 78   AQ, COGNITIVE STYLES AND ACHIEVEMENT IN MATHEMATICS 

Table 3 

Dimension wise Distribution of Items of Adversity Quotient Scale (Draft) 

Dimensions Item No 
Total No 

of Items 

Control 1, 3*, 5, 7, 9, 11, 13*, 15, 17, 19*, 21, 23*, 25*, 27*, 29*, 

31*, 33* 
17 

Origin and 

Ownership 

2, 4, 6, 8, 10*, 12, 14, 16, 18*, 20, 22, 24, 26*, 28, 30, 32, 

34 
17 

Reach 35, 37*, 39*, 41*, 43, 45, 47*, 49*, 51*, 53*, 55*, 57*, 59*, 

61*, 63*, 65*, 67*, 69* 
18 

Endurance 36, 38, 40*, 42, 44, 46, 48, 50, 52, 54*, 56, 58, 60*, 62*, 

64*, 66*, 68*, 70* 
18 

*denotes negative items 

 

 The component wise distributions of items of Adversity Quotient Scale 

(draft) are given in Table 4. 

Table 4 

Component wise Distribution of Items of Adversity Quotient Scale (Draft)  

Components Item No 
Total No of 

Items 

Individual 

Related 

3*, 4, 5, 6, 13*, 14, 23*, 24, 25*, 26*, 33*, 34, 35, 36, 

43, 44 
16 

Home related 
9, 10*, 27*, 28, 29*, 30, 41*, 42, 47*, 48, 49*, 50, 

51*, 52, 57*, 58, 63*, 64,  69*, 70* 
20 

Institution 

related 

1, 2, 7, 8, 11, 12, 31*, 32, 37*, 38, 53*, 54*, 61*, 

62*, 65*, 66* 
16 

Society related 
15, 16, 17, 18*, 19*, 20, 21, 22, 39*, 40*, 45, 46, 

55*, 56, 59*, 60*, 67*, 68*                
18 

*denotes negative items 

 The Adversity Quotient Scale (Draft) is given as Appendix III. 
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Step 3- Tryout of the Tool 

 After the preparation of the items the investigator conducted a tryout of the 

tool. A sample of 150 students was selected and the draft tool was administered 

on them. Each score sheet was scored as per the scoring procedure mentioned 

above.  

Item Analysis. The response sheets were arranged in ascending order of the 

total score obtained by the individual for all items. The top 27% and bottom 27% 

were identified as upper and lower criterion groups. The ‘t’ is calculated using the 

formula (Edwards, 1957) 

  t = 

   
H L

2 2

H LH L

X -X

X -X + X -X

n(n-1)

 
   

Where HX = Mean score of a given statement in the higher group, 

 LX = Mean score of a given statement in the lower group, 

 HX =Score of an individual for a given statement in the higher group 

 LX = Score of an individual for a given statement in the lower group 

The ‘t’ value of 70 items were calculated and tabulated. 

 The result of Item Analysis of Adversity Quotient Scale is given in Table 5. 
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Table 5 

The Result of Item Analysis of Adversity Quotient Scale 

Item No t value Accepted/ Rejected  Item No t value Accepted/ Rejected 

1 2.579 Accepted  36 3.206 Accepted 

2 0.530 Rejected  37 5.000 Accepted 

3 1.532 Rejected  38 3.471 Accepted 

4 2.319 Accepted  39 4.587 Accepted 

5 1.286 Rejected  40 3.579 Accepted 

6 1.085 Rejected  41 6.454 Accepted 

7 3.454 Accepted  42 2.820 Accepted 

8 0.224 Rejected  43 4.791 Accepted 

9 4.098 Accepted  44 5.312 Accepted 

10 1.039 Rejected  45 2.069 Accepted 

11 0.314 Rejected  46 0.757 Rejected 

12 2.262 Accepted  47 3.417 Accepted 

13 1.092 Rejected  48 3.378 Accepted 

14 2.362 Accepted  49 2.721 Accepted 

15 3.064 Accepted  50 3.003 Accepted 

16 0.167 Rejected  51 2.582 Accepted 

17 6.968 Accepted  52 3.470 Accepted 

18 2.573 Accepted  53 3.806 Accepted 

19 0.816 Rejected  54 3.448 Accepted 

20 1.159 Rejected  55 2.076 Accepted 

21 0.581 Rejected  56 2.142 Accepted 

22 2.422 Accepted  57 3.977 Accepted 

23 2.663 Accepted  58 3.746 Accepted 

24 2.076 Accepted  59 4.130 Accepted 

25 3.151 Accepted  60 4.155 Accepted 

26 2.814 Accepted  61 2.254 Accepted 

27 5.685 Accepted  62 1.656 Rejected 

28 2.314 Accepted  63 3.737 Accepted 

29 6.170 Accepted  64 5.037 Accepted 

30 0.556 Rejected  65 4.878 Accepted 

31 0.779 Rejected  66 4.650 Accepted 

32 1.979 Accepted  67 5.118 Accepted 

33 2.545 Accepted  68 3.343 Accepted 

34 2.975 Accepted  69 1.651 Rejected 

35 1.005 Rejected  70 2.266 Accepted 
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From the above table 52 items with t value greater than or equal to 1.96 were 

identified among which 11 items were in Institutional related, 11 items in Individual 

related, 17 items in Home related and 13 items in Society related adversities 

respectively. On sorting out the same 52 items mentioned above dimension wise, it 

was found that 10 items were in Control dimension, 10 items in Origin and 

Ownership, 16 in Reach and 16 in Endurance dimension respectively. In order to 

maintain equal weightage in both dimensions and components, the investigator 

omitted 12 items considering the least t value obtained from the 52 items. Thus 40 

items were finalised for the Adversity Quotient Scale so that each dimensions and 

components consisted of 10 items.  

 Since for a single situation two items were framed in two dimensions, 

after the item analysis where ever one question was omitted among the similar 

situation, it was maintained as dummy items in the final tool to conserve the 

basic structure of Adversity Quotient Scale. The dummy items do not carry a 

score. The score on all the 40 items were added together and the total score is 

considered as the measure of AQ of an individual. The total score of an 

individual may range from 40 to 200. The score obtained on the items belonging 

to each dimensions of AQ and for each component of AQ such as Institutional 

related, Individual related, Home related and Society related were also 

calculated. 

 The dimension wise distribution of items of Adversity Quotient Scale (Final) 

are given in Table 6 
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Table 6 

Dimension wise Distribution of Items of Adversity Quotient Scale (Final) 

Dimensions Item No 
Total No of 

Items 

Control 1, 5, 7, 13, 15, 19*, 21*, 23*, 25*, 29* 10 

Origin and 
Ownership 

4, 10, 12, 16*, 18, 20, 22*, 24, 28, 30             10 

Reach 31*, 33*, 35*, 37, 39*, 41*, 43*, 45*, 49*, 51* 10 

Endurance 32, 34*, 38, 40, 42*, 44, 46*, 48*, 50*, 52* 10 

*denotes negative items 

 The component wise distributions of items of Adversity Quotient Scale 

(Final) are given in Table 7. 

Table 7 

Component wise Distribution of Items of Adversity Quotient Scale (Final)  

Levels of Adversity Item No Total No of Items 

Individual related 4, 12, 19*, 20, 21*, 22*, 29*, 30, 37, 38   10 

Home related 7, 23*, 24, 25*, 35*, 39*, 40*, 43*, 44, 48* 10 

Institution related 1, 5, 10, 28, 31*, 32, 41*, 42*, 49*, 50*  10 

Society related 13, 15, 16*, 18, 33*, 34*, 45*, 46*, 51*, 52*   10 

*denotes negative items 

 Serial number of dummy items are given below 

 2, 3, 6, 8, 9, 11, 14, 17, 26, 27, 36, 47.      

 Classification of Individuals based on AQ. Based on the total score of AQ 

the individuals were classified as Climbers, Campers and Quitters as follows. 

 The total scores of AQ were classified into 3 levels by calculating M, 

M+1 and M-1 where M is the mean and is the standard deviation of the AQ. 

Individuals whose score lies above M+1 were treated as having high level AQ 
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and named as Climbers. Individuals whose score lies between M-1 and M+1  

were treated as having medium level and named as Campers. The individuals 

whose score lies below M-1 were treated as having low level of AQ and named 

as Quitters. 

Step 4 Establishing Validity and Reliability 

 Validity. Validity is the quality of a data gathering instrument or procedure 

that enables it to measure what it is supposed to measure (Best & Kahn, 2012).  

 The validity for the present study was ensured using Face validity and 

content validity.  

 Face Validity. A test is said to have face validity, when it appears to measure 

whatever, the author had in mind, namely what was measuring (Garrett,1981). The 

items in the present study were phrased in the least ambiguous way and the meaning 

of all items was clearly defined. Hence face validity of the tool was ensured.                      

 Content Validity. The final tool was analyzed for the content validity by a 

panel of experts and ensured that the items in the scale was prepared on the basis of 

available literature and incorporated items from all dimensions, thus considered as 

theoretically valid. The certification by the experts for the content validity is given 

as Appendix XIII. 

 Reliability. The reliability of AQ Scale is established through   test retest 

method and by calculating Cronbach’s Alpha. Test retest was conducted after 3 

weeks and reliability was calculated using coefficient of product moment 

correlation. Cronbach’s Alpha value was also calculated using SPSS. The 

obtained coefficients for test retest is 0.769 (N=40) and Cronbach’s alpha is 

0.818(N=40). 

 The Adversity Quotient Scale (Final) is given as Appendix IV. 
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Cognitive Style Inventory 

 Cognitive Style Inventory was prepared and standardised by the investigator 

with the help of the supervising teacher to identify the cognitive styles of higher 

secondary school students.  

 The investigator consulted books such as Srivastava (1997), Zhang et al. 

(2012), Riding and Rayner (2012).The investigator also referred studies related to 

the subject. The investigator referred tools developed earlier to measure cognitive 

styles such as Group Embedded Figure Test (Witkin, 1954), Cognitive Style 

Inventory (Martin, 1983) and Cognitive Style Inventory (Jha, 2001).  

 By reviewing the related studies and literature, the investigator identified that 

the earlier studies conducted by Witkin (1954) resulted in theories that generally 

assume a single dimension of cognitive style with two extremes. Theories resulted 

from the work of Witkin assigned a positive value to one of the extremes and a 

negative value to the other. Later many cognitive styles were identified in different 

labels but each addressed the same fundamental styles. The two extremes were 

described in general by Systematic Style and Intuitive Style (McKenney & Keen, 

1974). The Systematic style is related to logical, rational behavior which apply a 

step by step, sequential approach in thinking, learning, problem solving and decision 

making. The Intuitive Style is associated with a spontaneous holistic and visual 

approach. Even though these two styles laid the foundation for the Cognitive Style 

Model, they did not reflect the whole spectrum of people’s behavior related to 

thinking, learning and particularly related to problem solving and decision making. 

The investigator decided to develop Cognitive Style Inventory based on Martin’s 

(1983) Cognitive Style Model which is an extended version of original Cognitive 

Style Model. His model reflects the whole spectrum between the extremes which 

consisted of two continuums, high systematic to low systematic and high intuitive to 

low intuitive (Jha, 2001). 
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 These two continuums lead to the development of 5 Styles namely 

Systematic Style, Intuitive Style, Integrated Style, Split Style and Undifferentiated 

Style. They are described below. 

1) Systematic Style  

 An individual with a systematic style uses a well-defined, sequential 

approach while handling problems. They look for an overall plan for solving the 

problem. They are convergent thinkers. 

2) Intuitive Style 

 A person with intuitive style uses random ordering of analytical steps when 

solving a problem. They are divergent thinkers. They rely on experience patterns. 

They search alternatives quickly. 

3) Integrated Style 

 A person with an integrated style is able to change styles quickly and easily. 

The style changes seem to be unconscious and take place in a matter of seconds.  It 

creates energy and a proactive approach to problem solving. People with this style 

are known as problem seekers. 

4) Undifferentiated Style 

 People with this style person appears not to distinguish between the two style 

extremes either systematic or intuitive. In a problem-solving they wait for external 

guidelines. They are not considered as specialists in problem solving. 

5) Split Style 

 An individual with split style has equal degrees of systematic and intuitive 

specializations. An individual with a split style consciously responds to problem 

solving and learning situations by selecting appropriate style. 
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Construction of Items 

 The items were prepared on the basis of Systematic and Intuitive  Cognitive 

Styles and the other three cognitive styles Integrated, Split and Undifferentiated 

were identified based on the systematic score and intuitive score of the respondents. 

The inventory consists of 2 parts, Part A consists of Systematic Scale with 24 items 

and Part B consists of Intuitive Scale with 24 items. Items were in the form of 

statements in 5-point Likert scale format.  

 Specimen of Systematic scale and Intuitive scale are given below. 

 Part A - Systematic Scale. 

Eg.  1) I deal with issues in their order of priority. 

       2) I check the authenticity of the problems before making decisions. 

 Part B - Intuitive Scale. 

Eg. 1) I am able to analyse problems carefully an accurately, and make quick 

decisions. 

 2) I make decisions relevant to the situations. 

Scoring Procedure 

 The subjects have to respond to each of the statements by choosing any 

one from the 5 alternatives such as Always, Often, Sometimes, Rarely, and 

Never.  A score of ‘5’ for Always, ‘4’ for Often, ‘3’ for Sometimes, ’2’ for 

rarely, ‘1’ for Never is assigned. Thus, the total score of an individual to each of 

the Systematic and Intuitive Scales may range from 24 to 120. All statements are 

positive. 

 The Cognitive Style Inventory (Draft) is given as Appendix V. 
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Try Out of the Tool 

 The investigator administered the tool on a sample of higher secondary 

school students from Kannur, Kozhikode and Malappuram districts. The responses 

were scrutinized and incomplete response sheets were omitted. The responses from 

150 students were selected. 

 Item Analysis. The response sheets were arranged according to the scores 

obtained. As the inventory consisted of two scales such as Systematic Scale with 24 

items in Part A and Intuitive Scale with 24 items in Part B, they were scored and 

arranged separately for the purpose of item analysis. 

 For this the response sheets were arranged in ascending order of their total 

score obtained by the individual for all items. The top 27% and bottom 27% were 

identified as upper and lower criterion groups. The ‘t’ is calculated using the 

formula (Edwards, 1957): 

 t = 

   
H L

2 2

H LH L

X -X

X -X + X -X

n(n-1)

 
   

Where HX = Mean score of a given statement in the higher group, 

 LX = Mean score of a given statement in the lower group, 

 HX =Score of an individual for a given statement in the higher group 

 LX = Score of an individual for a given statement in the lower group 

The result of item analysis of the Cognitive Style Inventory is given in  

Table 8. 
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Table 8 

Result of Item Analysis of the Cognitive Style Inventory 

Item No t value Accepted / Rejected  Item No t value Accepted / Rejected 

Part A  Part B 

1 5.299 Accepted  25 6.376 Accepted 

2 3.915 Accepted  26 3.705 Accepted 

3 2.435 Accepted  27 4.336 Accepted 

4 8.134 Accepted  28 4.210 Accepted 

5 6.890 Accepted  29 1.407 Rejected 

6 7.117 Accepted  30 6.053 Accepted 

7 7.019 Accepted  31 2.096 Accepted 

8 3.021 Accepted  32 3.431 Accepted 

9 4.786 Accepted  33 3.983 Accepted 

10 1.080 Rejected  34 3.934 Accepted 

11 5.888 Accepted  35 3.212 Accepted 

12 3.421 Accepted  36 7.556 Accepted 

13 6.397 Accepted  37 5.067 Accepted 

14 4.369 Accepted  38 3.954 Accepted 

15 5.570 Accepted  39 1.985 Accepted 

16 8.533 Accepted  40 0.083 Rejected 

17 6.336 Accepted  41 5.261 Accepted 

18 1.666 Rejected  42 5.854 Accepted 

19 2.238 Accepted  43 1.695 Rejected 

20 4.682 Accepted  44 3.267 Accepted 

21 5.575 Accepted  45 4.166 Accepted 

22 4.368 Accepted  46 4.957 Accepted 

23 7.071 Accepted  47 3.003 Accepted 

24 5.664 Accepted  48 6.411 Accepted 
 

From the table, 22 items from Systematic Scale and 21 items from Intuitive Scale 

found to have ‘t’ value greater than 1.96. In Systematic Scale 2 least ‘t’ value items 

among the 22 were omitted and rounded off to 20 items. In Intuitive Scale with 21 
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items, the item with ‘t’ value 1.98 was omitted and rounded off to 20 items. So, the 

investigator decided to select 20 items each from Systematic and Intuitive Scales. 

 In the final tool the investigator arranged items from 1 to 20 as Systematic 

Scale in Part A. Items from 21 to 40 as Intuitive Scale in Part B.  

 The Cognitive Style Inventory (Final) is given as Appendix. VI 

 Interpretation of the Scores. The total responses on each subscale of an 

individual yield systematic score and intuitive scores of that individual. It helps to 

determine to what degree they specialize in systematic and intuitive scales and to 

identify Integrated, Undifferentiated and Split Styles. The scores were classified into 4 

levels namely high, medium high, medium low and low in both scales by calculating 

M, M+ ,M- .The scores below M-  was treated as low, between M-   and M as 

medium low, between M and M+  as medium high and above M+  as high. 

 Classification of cognitive styles on the basis of systematic and intuitive 

scores were made as given below. 

1.  A respondent is in systematic Style if any one of the following conditions is 

satisfied. 

a) High on systematic score and low or medium low on intuitive score. 

b) Medium high on systematic score and low on intuitive score.  

2.  A respondent is in Intuitive Style if any one of the following conditions is 

satisfied. 

a) High on Intuitive score and low or medium low on systematic score.  

b) Medium high on intuitive score and low on systematic score. 

3.  A respondent is in Integrated Style if any one of the following conditions is 

satisfied. 

a) High on systematic score and high on intuitive score. 

b) High on systematic score and medium high on intuitive score. 

c) Medium high on systematic and high on intuitive score.  
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4.  A respondent have Undifferentiated Style if any one of the following 

conditions is satisfied. 

a) Low on systematic score and low on intuitive score. 

b) Medium low on systematic score and low on intuitive score. 

c) Low on systematic score and medium low on intuitive score.  

5.  A respondent have Split Style if any one of the following conditions is 

satisfied. 

a) Medium high on systematic score and medium high on intuitive score. 

b) Medium high on systematic score and medium low on intuitive score. 

c) Medium low on systematic score and medium high on intuitive score. 

d) Medium low on systematic score and medium low on intuitive score. 

 Validity. Criterion related validity of the tool was established by correlating 

the scores on this Inventory with that of the Cognitive Style Inventory of Jha (2001). 

A sample of 40 higher secondary school students was selected for the purpose. 

Coefficient of Correlation was calculated using SPSS.  The coefficient of correlation 

is found to be 0.777 for systematic scale and 0.687 for intuitive scale which showed 

substantial correlation. Thus, the investigator established criterion related validity 

for the tool. 

 Reliability. The reliability of Cognitive Style Inventory (CSI) is 

established through test-retest method and by calculating Cronbach’s Alpha. Test 

retest was conducted after 3 weeks and the reliability was calculated using 

coefficient of product moment correlation. Cronbach’s Alpha value was also 

calculated using SPSS.  For the Systematic Style Scale, the obtained Coefficients 

of correlation in test retest is 0.732(N=40) and Cronbach’s alpha is 0.878(N=40) 

and for Intuitive Style Scale the obtained coefficient of correlation for test retest is 

0.663(N=40) and Cronbach’s alpha is 0.831(N=40) which shows that the tool is 

highly reliable. 
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 Achievement Test in Mathematics 

Planning of the Achievement Test 

 The Achievement Test in Mathematics was constructed based on Revised 

Bloom’s Taxonomy. For the development of Achievement Test in Mathematics, the 

investigator selected units such as Sets, Relations and Functions. These units cover 

the portions for first terminal examinations of first year higher secondary school 

students. The learning outcomes were also identified. The form of questions for the 

test includes objective type, short answer type and Essay type. Based on these the 

investigator prepared Blue Print and Question Paper for the Achievement Test in 

Mathematics. Total score for the test was 30 and duration of the test was 1 hour. 

Design of the Test 

 The design presents an outline on weightage given to content and learning 

outcomes, thinking skills and form of questions. The learning outcomes given in 

SCERT Handbook (Govt. of Kerala, 2014) for higher secondary school students 

(Class XI) are given as Appendix VII. 

 Table 9 

Weightage to Content and Learning Outcomes 

Sl. 
No 

Content Learning Outcome No. 
No. of 

Questions 
Score Percentage 

1 Sets 
1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 
1.7,1.8 

8 12 40.0 

2 
Relations and 
Functions 

2.1, 2.2, 2.3, 2.4, 2.5, 2.7, 
2.8, 2.9 

10 18 60.0 

 Total  18 30 100 

Table 10 

Weightage to Thinking Skills 

Sl. No Thinking Skills  Score Percentage 

1 Lower Order Thinking Skills 18 60 

2 Higher Order Thinking Skills 12 40 

 Total 30 100 
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Table 11 

Weightage to Form of Questions 

Sl. No Type of Questions Total Number of Questions Score Percentage 

1 Objective Type 8 8 26.67 

2 Short Answer Type 8 16 53.33 

3 Essay Type 2 6 20.00 

 Total  18 30 100 

 

 The blue print of the Achievement Test in Mathematics based on the design 

is given as Table 12. 

Table 12 

Blue Print of the Achievement Test in Mathematics 

(Class: XI; Score: 30; Subject: Mathematics; Time: 1 hour)  

Thinking Skills 
 

Form of  
Questions 

Remember Understand Apply Analyse Evaluate 
Total 
Score O SA E O SA E O SA E O SA E O SA E 

Sets 
1 

(2) 
  

1 
(3) 

   
2 

(1) 
  

2 
(1) 

   
3 

(1) 
12 

Relations and 
Functions 

1 
(1) 

  
1 

(1) 
2 

(1) 
  

2 
(2) 

3 
(1) 

1 
(1) 

2 
(3) 

    18 

Total Score 3 6 9 9 3 30 

Note: Figures inside the bracket indicate number of questions and figures outside the bracket 
indicate the marks allotted to questions. 

 

Preparation of Scoring Procedure 

 The total number of items in the Achievement test consists of 18 and 30 

scores. Scores were given on the basis of scoring key.  

 The Achievement Test in Mathematics (Draft) is given as Appendix VIII. 

 Scoring key/Marking Scheme (Draft) and Question wise Analysis of 

Achievement Test in Mathematics are given as Appendices IX and X respectively. 
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Try Out 

 The investigator administered the tool on a sample of 150 first year higher 

secondary school students. 18 Questions were included with a maximum score of 

30. The duration of the test was 1 hour. 

 Item Analysis. The response sheets were arranged according to the scores 

obtained. For this the response sheets were arranged in the ascending order of their 

total score obtained by the individual for all items. The top 27% and bottom 27% 

were identified as upper and lower criterion groups. 

 The difficulty indices were worked out separately for objective and descriptive  

type items. The difficulty index of an objective type item was calculated using  the  

formula, DI= 
2N

LU 
 where U is the number of right responses  for the item in the 

upper group, L is the number of right response for the item in the lower group and N is 

the number of pupils in the upper or lower group. The difficulty index of a descriptive 

type item is usually termed as Facility Value (FV) and is calculated using the formula. 

FV=  
Sum of marks by all students on the question (both in the upper and lower group)

Sum of maximum marks obtainable on that question
 

 The discriminating power is worked out separately for objective and 

descriptive type items. 

 Discriminating power (DP) of an objective type item is calculated using the 

formula, DP = 
N

LU 
  

Where U is number of right response for the item in the upper group, L is the 

number of right response for the item in the lower group and N is the number of 

pupils in the upper or lower group. Discriminating power of descriptive type item 

was calculated using the formula, DP= Difference between Mean scores/ Standard 

Error of the difference. 

 Items were selected based on difficulty index and discriminating power. An 

objective item with difficulty index between 0.4 and 0.6 and discriminating power 

greater than 0.4 was considered to be an ideal item, where as a descriptive item with 
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facility value between 0.4 and 0.6 and discriminating power greater than 2.58 was 

considered to be an ideal item. 

 Result of Item Analysis of Achievement Test in Mathematics is given in 

Table 13 

Table 13 

Result of Item Analysis of Achievement Test in Mathematics 

Item No Discriminating Power Difficulty Index/FV Accepted/ Rejected 

1 0.48 0.61 Accepted 

2 0.43 0.53 Accepted 

3 0.40 0.64 Accepted 

4 0.46 0.56 Accepted 

5 0.44 0.41 Accepted 

6 0.52 0.53 Accepted 

7 0.56 0.55 Accepted 

8 0.60 0.44 Accepted 

9 1.220 0.92 Rejected 

10 0.953 0.84 Rejected 

11 3.004 0.56 Accepted 

12 5.120 0.40 Accepted 

13 2.582 0.62 Accepted 

14 3.484 0.59 Accepted 

15 8.562 0.46 Accepted 

16 2.708 0.43 Accepted 

17 7.810 0.60 Accepted 

18 6.706 0.52 Accepted 

Items from 1 to 8 were of objective type and items from 9 to 18 were of descriptive 

type. 16 items were selected based on difficulty index (or facility value) and 

discriminating power as mentioned in Table 13. Maximum score obtained for the 16 

items was 26. In order to round off the maximum score to 25 the investigator 

omitted an objective type item with a score of 1 from the above mentioned 16 items. 

The final Achievement Test in Mathematics consisted of 15 questions with a 

maximum score of 25. The duration of the test was 45 minutes. The Achievement 
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Test in Mathematics (Final) and Scoring key/Marking scheme are given as 

Appendices XI and XII respectively. 

 Validity. Criterion related validity of the tool was established by correlating 

the scores on this test with that of the first terminal Mathematics examination of first 

year higher secondary school students. A sample of 40 higher secondary school 

students was selected for the purpose. Coefficient of Correlation was calculated 

using SPSS.  The coefficient of correlation is found to be 0.807. Thus the criterion 

related validity of the tool was established. 

 Reliability. The Reliability of the Achievement Test was established by the 

investigator using test-retest method which was administered on a sample of 40 

students after a gap of 3 weeks after the first administration. The correlation 

coefficient is found to be 0.717. The value indicates that the test is reliable. 

Sample Selected for the Study 

 The students of higher secondary school were the population of the study. 

The size of the sample was 1130 students out of which 574 were females and 554 

males. Also, out of 1130 students 582 were from rural and 548 from urban schools. 

 The breakup of final sample is represented by figure 4 

Figure 4 

Breakup of the Sample 
 

 

 

 

 

 

Total Sample 
N=1130 

Gender Locale 

Male 
N=556 

Female 
N=574 

Rural 
N=582 

Urban 
N=548 
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Data Collection Procedure 

 The investigator collected data from the sample drawn. In order to collect data 

investigator contacted heads of higher secondary schools in Kerala.  It was a survey 

study. The heads of the institutions and teachers offered their support for the data 

collection procedure. Before administering the tools, the investigator explained the 

purpose of the study to the students and established rapport with the students. The 

instructions   to be followed by the students were also explained. A total of 2 hours was 

taken by the students to mark their responses. Students cooperated well in completing 

the responses. Data collection was conducted during September to December 2019.  

Scoring and Consolidation of Data 

 The sample of the study was 1130 higher secondary school students in 

Kerala. The response of the students to the situations mentioned in Adversity 

Quotient Inventory and Cognitive Style Inventory were tabulated. Also, the score of 

Achievement Test in Mathematics was calculated for the total sample and 

subsamples of the study and set ready for conducting analysis. 

Statistical Techniques Used 

 The investigator used the following statistical techniques for analyzing the 

collected data in order to realize the objectives and for testing the stated hypotheses. 

Preliminary Analysis  

 Descriptive statistics such as mean, median, mode, standard deviation, 

skewness and kurtosis of independent and dependent variables were estimated for 

the total sample and subsamples based on gender and locale. 

Percentage Analysis 

 Percentage analysis was used to identify the common adversities faced by 

higher secondary school students. It was also used to find the percentages of 



 Methodology   97

students belonging to High, Moderate and low levels of AQ and also the students 

belonging to different Cognitive Styles. 

Mean Difference Analysis 

 Mean difference analysis was used to estimate the significant difference 

between mean scores of AQ, its dimensions and its Components among subsamples 

based on gender and locale. Achievement in Mathematics of higher secondary 

school students was also estimated by mean difference analysis. 

Correlation Analysis 

 The relationship of AQ and its dimensions with Achievement in 

Mathematics for the total sample and the selected subsamples were estimated using 

Pearson’s Product Moment Correlation. The formula for Product Moment method is 

    r= 
  

   
2 22 2

N XY- X Y

N X - X N Y - Y   
      

  

   
 

 Where,  

r  = Coefficient of Correlation 

∑X = Sum of X scores 

∑Y = Sum of Y scores 

∑X2 = Sum of squared X scores 

∑Y2 = Sum of squared Y scores 

∑X∑Y = Sum of the product of paired X and Y scores 

(∑X)(∑Y)= Product of the sums X and Y scores 

N =  Number of paired scores 

Verbal Interpretation of ‘r’ (Garret, 1981) 

 The following criteria was used for verbally interpret the degree of 

relationships between the variables. 



 98   AQ, COGNITIVE STYLES AND ACHIEVEMENT IN MATHEMATICS 

r from 0.00 to 0.20 :  Indifferent or negligible 

r from 0.20 to 0.40  :  Low or slight relation 

r from 0.40 to 0.60 :  Moderate relationship 

r from 0.60 to 0.80 :  Substantial or marked relationship 

r from 0.80 to 1      :  High to very high relationship 

Test of Significance of r 

 The significance of r was tested using Fishers’ t. 

 t = 
2r1

2nr




 

Where  t  = t distribution with (n-2) degrees of freedom 

 n = Size of the sample 

 r = Observed sample correlation  

Correlation coefficient is significant depending upon the t value at 0.01 or 0.05 level 

of significance. 

One way ANOVA 

 Analysis of Variance was used to compare Achievement in Mathematics of 

higher secondary school students among High, Moderate and Low levels of AQ and 

also for different Cognitive Styles. Scheffe’s Post Hoc Test was carried out to find 

the significance of difference between the groups. 

Multiple Regression Analysis 

 Multiple Regression Analysis was conducted to predict the Achievement in 

Mathematics of Higher Secondary School Students for the predictor variables using 

enter method. 

 Regression equation is also framed to predict Achievement in Mathematics. 
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oo  Preliminary analysis 

oo  Percentage analysis 

oo  Mean difference analysis 

oo  Correlation analysis 

oo  Multiple regression analysis 



ANALYSIS 

  The present study was carried out with the objective of analysing AQ and 

different Cognitive Styles of Higher Secondary School students in Kerala in 

relation to Achievement in Mathematics. AQ and Cognitive Styles were treated as 

independent variables and Achievement in Mathematics as the dependent variable. 

Gender and locale were treated as the classificatory variables. The data was 

analysed using SPSS. The details of the analysis are described under the following 

heads 

 Preliminary Analysis 

 Percentage Analysis 

 Mean Difference Analysis 

 Correlation Analysis 

 Multiple Regression Analysis 

Preliminary Analysis 

 The score distributions of the independent and dependent variables were 

studied to understand their normality. Important statistical constants of the variables 

were calculated for the total sample and subsamples. The essential statistical indices 

namely mean, median, mode, standard deviation, skewness and kurtosis of the 

scores of the distributions of the variables are presented below. 

Descriptive Statistics for AQ for the Total sample and subsamples 

 The statistical constants of AQ for the total sample and subsamples drawn 

on the basis of gender and locale were calculated and the details are given in 

Table 14. 
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Table 14 

The Statistical Constants of AQ Scores for the Total Sample and Subsamples of 

Higher Secondary School Students 

Sample             N Mean Median Mode SD Skewness Kurtosis 

Total  1130 127.28 127.00 126.00 16.64 0. 023 0 .020 

Male 556 127.81 127.00 125.00 16.39 0. 074 0. 247 

Female 574 126.76 126.00 124.00 16.89 - 0. 016 - 0.179 

Rural 582 127.59 128.00 128.00 16.79 - 0. 006 - 0. 093 

Urban 548 126.94 126.00 124.00 16.50 0. 054 0. 165 
 

Table 14 reveals that the scores of mean, median, mode and standard deviation of 

the total sample of higher secondary school students with respect to their AQ are 

127.28, 127.00, 126.00 and 16.64 respectively. The indices of skewness and 

kurtosis shows that the distribution is positively skewed and slightly leptokurtic. 

 Among the subsamples, the mean score obtained by male students is 

127.81 and female students is 126.76. Also, the mean scores of rural students is 

127.59 and that of urban students is 126.94. The distributions are negatively 

skewed and platykurtic for the sub sample female and rural and positively 

skewed and leptokurtic for male and urban students. As the measures of central 

tendency are in close proximity, it is interpreted that the distribution is almost 

normal. 

Descriptive Statistics for the Systematic and Intuitive Scores of Cognitive Styles 

 The descriptive statistics for Systematic scores and Intuitive scores of 

Cognitive Styles were calculated and the details are described below. 

 Systematic Score of Cognitive Styles. The statistical constants of 

Systematic Score of Cognitive Styles for the total sample and subsamples of higher 

secondary school students are given in Table 15. 
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Table 15 

Statistical Constants of Scores of Systematic Scale of Cognitive Styles for the Total 

Sample and Subsamples 

Sample N Mean Median Mode SD Skewness Kurtosis 

Total  1130 69.32 70.00 71.00 12.16 - 0.335 0.263 

Male 556 67.09 68.00 69.00 12.54 - 0.348 0.184 

Female 574 71.47 72.00 73.00 11.39 - 0.235 0.189 

Rural 582 69.49 70.00 71.00 12.04 - 0.332 0.289 

Urban 548 69.13 69.50 69.00 12.30 - 0.338 0.208 
 

Table 15 reveals that for the total sample with respect to the Systematic Score of 

Cognitive Style the mean, median, mode and standard deviation are 69.32, 70.00, 

71.00 and 12.16 respectively. The distribution is negatively skewed and leptokurtic. 

 The mean scores among subsamples such as male, female, rural and urban 

are 67.09, 71.47, 69.49 and 69.13 respectively. All the distributions are negatively 

skewed, also, the distributions are leptokurtic. This indicates that the distributions 

are approximately near to normal 

 Intuitive Score of Cognitive Styles.  The statistical constants of Intuitive 

Score of Cognitive Styles for the total sample and subsamples of higher secondary 

school students are given in Table 16. 

Table 16 

Statistical Constants of Scores of Intuitive Scale of Cognitive Styles for the Total 

Sample and Subsamples 

Samples N Mean Median Mode SD Skewness Kurtosis 

Total  1130 73.38 74.00 71.00 11.44 -0.573 0.609 

Male  556 70.64 71.00 71.00 12.09 -0.502 0.424 

Female 574 76.02 77.00 79.00 10.11 -0.470 0.488 

Rural 582 73.65 77.00 74.00 10.77 -0.620 0.508 

Urban 548 73.08 74.00 71.00 12.12 -0.520 0.599 
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Table 16 shows that the measures of central tendency of mean (73.38), median 

(74.00) and mode (71.00) are nearly close to proximity for the total sample. The 

indices of skewness (-0.573) and kurtosis (0.609) for the total sample shows that the 

distribution is negatively skewed and leptokurtic. 

 Among the subsamples the mean score obtained by female students is 76.02 

and by male students is 70.64. Also, the mean score of rural students is 73.65 and that 

of urban students is 73.08. The distributions are negatively skewed and leptokurtic for 

all the subsamples. Thus, the distributions are approximately near to normal. 

Descriptive Statistics for Achievement in Mathematics 

 The statistical constants of Achievement in Mathematics for the total sample 

and subsamples of higher secondary school students are calculated and is given in 

Table 17. 

Table 17 

Statistical Constants of Achievement in Mathematics for the Total Sample and 

Subsamples 

Samples N Mean Median Mode SD Skewness Kurtosis 

Total  1130 14.70 15.00 15.00 4.35 - 0.101 - 0.173 

Male 556 14.35 14.00 13.00 4.26 - 0.257 0.176 

Female 574 15.05 15.00 16.00 4.42 0.017 - 0.546 

Rural 582 14.65 15.00 16.00 4.16 - 0.182 - 0.138 

Urban 548 14.76 15.00 15.00 4.55 - 0.041 - 0.235 
 

Table 17 shows that the mean, median, mode and standard deviation of Achievement 

scores in Mathematics for the total sample are 14.70, 15.00, 15.00 and 4.35 

respectively. Also, distribution is negatively skewed and platykurtic. 

  The mean score obtained by male students is 14.35 and by female students is 

15.05. The distribution is positively skewed and platykurtic for female students and 

negatively skewed and leptokurtic for male students. The mean score of rural 

students is 14.65 and that of urban students is 14.76. Both the distributions are 

negatively skewed and platykurtic. 



 Analysis  103 

The values of statistical constants indicates that the distribution is 

approximately near to normal. 

 The descriptive statistics for the independent and dependent variables were 

analysed. Result shows that mean, median and mode, standard deviation, skewness 

and kurtosis of AQ, Systematic and Intuitive scores of Cognitive Styles and 

Achievement in Mathematics are approximately near to normal for total sample and 

subsamples drawn on the basis of gender and locale.   

 The distribution of the scores of the Independent and Dependent variables 

under the study were further analysed using P-P plot. 

P-P Plots 

 The Preliminary analysis shows that the distribution of the scores of AQ and 

Achievement in Mathematics follows near normality. The P-P plots are drawn which 

indicates the cumulative probability of the variable against the cumulative 

probability of the normal distribution. 

 The P-P plot of the distribution of the scores of AQ and Achievement in 

Mathematics for the total sample are presented as figure 5 and figure 6 respectively. 

Figure 5 

Normal P-P Plot of AQ 
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Figure 6 

Normal P-P Plot of Achievement in Mathematics 

 

The P-P plot of AQ and Achievement in Mathematics for the Total Sample shows 

that the scores are distributed approximately normal. This shows that the dispersion 

of the scores of AQ and Achievement in Mathematics follow a normal distribution 

approximately. It can be concluded that the sample selected is a true representative 

of the population under study. 

Percentage Analysis 

 Percentage analysis was carried out to estimate the percentage s of Higher 

Secondary School Students belonging to High, Moderate and Low AQ groups and 

also belonging to different cognitive style groups. The results of percentage analysis 

is described below. 

Categorizing Higher Secondary School Students to High, Moderate and Low 

Levels of AQ for the Total Sample and subsamples 

 Percentages of higher secondary school students belonging to High, 

Moderate and Low levels of AQ groups for the total sample and subsamples were 

calculated using Percentage Analysis. For this purpose, the respondents were 
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classified according to the value obtained by adding and subtracting 1σ unit from the 

mean of the total sample. The respondent whose score is greater than or equal to 

M+1σ belongs to High AQ group. The respondent whose score is in between M-1σ 

and M+1 σ belongs to Moderate AQ group and the respondent whose score is less 

than or equal to M-1σ belongs to Low AQ group. All the respondents were classified 

in to these 3 groups accordingly. 

Percentages of Higher Secondary School Students Belonging to High, Moderate 

and Low Levels of AQ for the Total Sample  

 Percentages of students belonging to High, Moderate and Low levels of AQ 

for the total sample were estimated using percentage analysis and the details are 

presented in Table 18. 

Table 18 

Percentages of Higher Secondary School Students Belonging to High, Moderate and 

Low Levels of AQ Groups for the Total Sample 

Samples N High AQ Moderate AQ Low AQ 

Total 1130 
N % N % N % 

172 15.22 809 71.59 149 13.18 

 

Table 18 shows that among the total sample of higher secondary school students, 

15.22 percent belongs to High AQ group, 71.59 percent belongs to Moderate AQ 

group and 13.18 percent belongs to Low AQ group. 

 Percentages of higher secondary school students belonging to High, 

Moderate and Low levels of AQ groups for the total sample is diagrammatically 

represented as Figure 7. 
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Figure 7 

Higher Secondary School Students Belonging to High, Moderate and Low Levels of 

AQ Groups for the Total Sample 

 

Percentages of Higher Secondary School Students Belonging to High, Moderate 

and Low Levels of AQ groups among Subsamples 

 Percentages of higher secondary school students belonging to High, 

Moderate and Low Levels of AQ groups among subsamples were estimated and the 

details are presented in Table 19. 

Table 19 

Percentages of Higher Secondary School Students Belonging to High, Moderate and 

Low Levels of AQ Groups among Subsamples 

Subsamples N 
High AQ Moderate AQ Low AQ 

N % N % N % 

Male 556 79 14.21 410 73.74 67 12.05 

Female 574 93 16.20 399 69.51 82 14.29 

Rural 582 92 15.81 414 71.13 76 13.06 

Urban 548 80 14.60 395 72.08 73 13.32 
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Table 19 shows that among male students, 14.21 percent belongs to High AQ group, 

73.74 percent belongs to Moderate AQ group and 12.05 percent belongs to Low AQ 

group. The above table also reveals that among female students, 16.20 percent 

belongs to High AQ group, 69.51 percent belongs to Moderate AQ group and 14.29 

percent belongs to Low AQ group. 

 From the table it can also be observed that among rural students, 15.81 

percent belongs to High AQ group, 71.13 percent belongs to Moderate AQ group 

and 13.06 percent belongs to Low AQ group. Also, among urban students, 14.60 

percent belongs to High AQ group, 72.08 percent belongs to Moderate AQ group 

and 13.32 percent belongs to Low AQ group. 

 Percentages of higher secondary school students belonging to High, 

Moderate and Low levels of AQ among subsamples is diagrammatically represented 

as figure 8. 

Figure 8 

Higher Secondary School Students Belonging to High, Moderate and Low Levels of 

AQ among Subsamples 
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Categorizing Higher Secondary School Students to Different Cognitive Style 

Groups for the Total Sample and Subsamples 

 Percentages of higher secondary school students belonging to different 

Cognitive Styles for the total sample and subsamples were calculated. 

 For the purpose of categorizing the respondents into 5 groups of Cognitive 

Styles such as  Systematic Style group, Intuitive Style group, Integrated Style group, 

Undifferentiated Style group and Split Style group, each of  the  Systematic score 

and Intuitive Score of the Cognitive Style were classified as High, Medium High, 

Medium Low and Low  by calculating M, M+1σ, M-1σ. The scores below M-1σ 

was treated as Low, between M-1σ and M as Medium Low, between M and M+1σ 

as Medium High And above M+1σ as High. 

 Classifications of students into different Cognitive Style groups on the basis 

of their systematic and intuitive scores were made as per the criteria given below. 

1. A respondent is said to have systematic Style if any one of the following 

conditions is satisfied. 

a) High on systematic score and low or medium low on intuitive score. 

b) Medium high on systematic score and low on intuitive score. 

2. A respondent is said to have Intuitive Style if any one of the following conditions is 

satisfied. 

a)  High on Intuitive score and low or medium low on systematic score. 

b)  Medium high on intuitive score and low on systematic score. 

3. A respondent is said to have an Integrated Style if any one of the following 

conditions is satisfied. 

a) High on systematic score and high on intuitive score. 

b) High on systematic score and medium high on intuitive score. 

c) Medium high on systematic and high on intuitive score. 
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4. A respondent have Undifferentiated Style if any one of the following conditions 

is satisfied. 

a)  Low on systematic score and low on intuitive score. 

b)  Medium low on systematic score and low on intuitive score. 

c)  Low on systematic score and medium low on intuitive score. 

5. A respondent have Split Style if any one of the following conditions is satisfied. 

a)  Medium high on systematic score and medium high on intuitive score. 

b)  Medium high on systematic score and medium low on intuitive score. 

c)  Medium low on systematic score and medium high on intuitive score. 

d)  Medium low on systematic score and medium low on intuitive score. 

All the respondents were classified in to these 5 groups accordingly for the total 

sample. 

Percentages of Higher Secondary School Students Belonging to Different 

Cognitive Style Groups for the Total Sample  

 Percentages of students in Systematic, Intuitive, Integrated, Undifferentiated, 

and Split Cognitive Style groups for the total sample were estimated and the details 

are presented in Table 20. 

Table 20 

Percentages of Higher Secondary School Students Belonging to Different Cognitive 

Style Groups for Total Sample 

Total Sample 
Systematic 

Style 
Intuitive Style 

Integrated 

Style 

Undifferentiated 
Style 

Split Style 

N N % N % N % N % N % 

1130 34 3.01 54 4.78 283 25.04 220 19.47 539 47.70 
 

Table 20 shows that, 47.70 percent of the sample of higher secondary school 

students belongs to the category of Split Style. The percentage of students among 

total sample belongs to Intuitive, Integrated and Undifferentiated styles are 4.78 

percent, 25.04 percent and 19.47 percent respectively. The table also reveals that a 

mere 3.01 percent of the sample of students use Systematic Cognitive Style. 
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 Percentages of higher secondary school students belonging to different 

Cognitive Style groups for the total sample is diagrammatically represented as 

Figure 9. 

Figure 9 

Higher Secondary School Students Belonging to Different Cognitive Style Groups for 

the Total Sample 

 

Percentages of Higher Secondary School Students Belonging to Different 

Cognitive Style Groups for the Subsamples 

 The Percentages of higher secondary school students belonging to different 

Cognitive Style groups were estimated among the subsamples and the details are 

presented in Table 21. 

Table 21 

Percentages of Higher Secondary School Students Belonging to Different Cognitive 

Style Groups among Subsamples 

Subsamples 
Systematic 

Style 
Intuitive 

Style 
Integrated 

Style 
Undifferentiated 

Style 
Split Style 

 N N % N % N % N % N % 

Male 556 23 4.14 34 6.12 102 18.35 141 25.35 256 46.04 

Female 574 11 1.91 20 3.50 181 31.53 79 13.76 283 49.30 

Rural 582 18 3.09 29 4.98 150 25.77 110 18.90 275 47.25 

Urban 548 16 2.92 25 4.56 133 24.27 110 20.07 264 48.18 
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Table 21 shows that the percentages of male students belonging to systematic style 

group, intuitive style group, integrated style group, undifferentiated style group and 

split style group are 4.14 percent, 6.12 percent, 18.35 percent, 25.35 percent and 

46.04 percent respectively. Similarly, the percentages of female students belonging 

to systematic style group, intuitive style group, integrated style group, 

undifferentiated style and split style group are 1.91 percent, 3.50 percent 31.53 

percent, 13.76 percent and 49.30 percent respectively. 

 Table 21 also shows that the percentages of rural students belonging to 

systematic style group, intuitive style group, integrated style group, undifferentiated 

style and split style group are 3.09 percent, 4.98 percent, 25.77 percent, 18.90 

percent and 47.25 percent respectively. Similarly, the percentages of urban students 

belonging to systematic style group, intuitive style group, integrated style group, 

undifferentiated style and split style group are 2.92 percent, 4.56 percent, 24.27 

percent, 20.07 percent and 48.18 percent respectively. 

 Percentages of higher secondary school students belonging to different 

Cognitive Style groups among subsamples are diagrammatically represented as 

Figure 10 and Figure 11 respectively. 

Figure 10 

Higher Secondary School Students belonging to Different Cognitive Style Groups 

among Subsample based on Gender 
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Figure 11 

Higher Secondary School Students Belonging to Different Cognitive Style Groups 

among Subsample based on Locale 

 

Mean Difference Analysis 

 The preliminary analysis of the data revealed that mean scores of AQ, its 

dimensions and its components and Achievement in Mathematics of Higher 

Secondary School students differ among the subsamples of the study. Hence the 

investigator decided to test whether significant differences exist in the mean scores 

of AQ, its dimensions and its components, and Achievement in Mathematics of 

Higher Secondary School Students in Kerala among subsamples drawn on the basis 

of gender and locale. Two tailed tests (t test) of significance were carried out to 

compare the means between two independent groups. In the case of mean scores of 

more than two groups, One Way ANOVA was used for this purpose. 

Difference in the Mean Scores of AQ, its Dimensions and its Components 

among Subsamples 

 Significance of difference in the mean scores of AQ, its dimensions and its 

components were calculated using test of significance of difference between means 

and the details are described below. 
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Difference between the Mean Scores of AQ 

 The test of significance of difference in the mean scores of AQ among 

subsamples drawn on the basis of gender and locale were carried out and the details 

are presented in Table 22. 

Table 22 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 127.81 16.39 
1.05NS 0.294 

Female 574 126.76 16.89 

Rural 582 127.59 16.79 
0.66NS 0.509 

Urban 548 126.94 16.50 

NS: Not Significant 

Table 22 reveals that the t-value obtained for the sample means of AQ of higher 

secondary school students among the subsamples drawn on the basis of gender and 

locale are 1.05 and 0.66 correspondingly. These are lower than the table value 

required for 0.05 level of significance. Hence it is implied that the AQ of higher 

secondary school students in Kerala is almost the same among select subgroups of 

the population. 

Difference in the of Dimensions of AQ among Subsamples 

 Significance of difference in the mean scores of dimensions of AQ such as 

Control, Origin and Ownership, Reach, and Endurance were tested and the details 

are given below. 

 Control Dimension of AQ. The test of significance of difference in the 

mean scores of Control dimension of AQ among subsamples drawn on the basis of 

gender and locale were carried out and the details are presented in Table. 23. 
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Table 23 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Control Dimension of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 32.39 5.85 
0.12NS 0.907 

Female 574 32.35 6.27 

Rural 582 32.52 6.07 
0.87NS 0.382 

Urban 548 32.21 6.06 

NS: Not significant 

Table 23 shows that the mean scores of Control dimension of AQ of male and 

female higher secondary school students are 32.39 and 32.35 respectively. The 

obtained t-value 0.12 is lower than the table value at 0.05 level of significance. It 

shows that there is no significant difference between male and female higher 

secondary school students in the mean scores of Control dimension of AQ. 

 The table also shows that the t-value obtained for subsamples based on locale 

is 0.87 which is lower than the table value at 0.05 level of significance. Hence it is 

clear that the mean scores of Control dimension of AQ of rural and urban higher 

secondary school students do not differ significantly. 

 Origin and Ownership Dimension of AQ. The test of significance of 

difference in the mean scores of Origin and Ownership dimension of AQ among 

subsamples drawn on the basis of gender and locale were carried out and the details 

are presented in Table 24. 

Table 24 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Origin and Ownership Dimension of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 33.30 6.25 
10.01** 0.000 

Female 574 37.07 6.31 

Rural 582 35.84 6.77 
3.33** 0.001 

Urban 548 34.55 6.25 
** p<.01 
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Table 24 shows that the t-value obtained on comparison of male and female higher 

secondary school students is 10.01, which is significant at 0.01 level. It shows that 

the mean scores of Origin and Ownership dimension of AQ of male and female 

higher secondary school students differ significantly. It indicates that female higher 

secondary school students are superior in their Origin and Ownership dimension of 

AQ to their male counterparts. 

 The mean scores of rural and urban higher secondary school students in the 

Origin and Ownership dimension of AQ are 35.84 and 34.55 respectively. The 

obtained t-value of 3.33 is greater than the table value at 0.01 level of significance. 

Therefore, it is interpreted that rural students are superior to urban students in their 

Origin and Ownership dimension of AQ. 

Reach Dimension of AQ  

 The test of significance of difference in the mean scores of Reach dimension 

of AQ among subsamples drawn on the basis of gender and locale were carried out 

and the details are presented in Table 25. 

Table 25 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Reach Dimension of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 30.55 7.54 
6.36** 0.000 

Female 574 27.63 7.87 

Rural 582 28.78 7.85 
1.28NS 0.201 

Urban 548 29.37 7.83 

** p<.01; NS- Not Significant 

The above table indicates that the t-value obtained for male and female higher 

secondary school students with respect to the mean scores of Reach dimension of 

AQ is 6.36, which is significant at 0.01 level. It shows that there is significant 

difference in the mean scores of Reach Dimension of AQ of male and female 
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students. It indicates that male students are superior to female students in their 

Reach Dimension of AQ. 

 Table 25 also reveals that t-value obtained for subsamples based on locale is 

1.28, which is lower than the table value at 0.05 level of significance. Hence it is 

clear that the mean scores of Reach Dimension of AQ of rural and urban higher 

secondary school students do not differ significantly. 

Endurance Dimension of AQ. The test of significance of difference in the 

mean scores of Endurance dimension of AQ among subsamples drawn on the basis 

of gender and locale were carried out and the details are presented in Table 26 

Table 26 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Endurance Dimension of AQ among the Subsamples 

Subsamples N Mean SD t-value p 

Male 556 31.37 5.69 
4.86** 0.000 

Female 574 29.64 6.24 

Rural 582 30.17 6.17 
1.84NS 0.066 

Urban 548 30.83 5.88 

** p<.01; NS: Not Significant 

Table 26 shows that the t-value obtained on comparison of male and female higher 

secondary school students in their mean scores of Endurance dimension of AQ is 

4.86 which is significant at 0.01 level. It shows that mean scores of Endurance 

dimension of AQ of male and female higher secondary school students differ 

significantly. It indicates that male higher secondary school students are superior to 

their female counterparts in their Endurance dimension of AQ. 

 The table also shows that the mean scores of Endurance dimension of AQ of 

rural and urban higher secondary school students are 30.17 and 30.83 respectively. 

The obtained t-value 1.84 is lower than the table value at 0.05 level of significance. 

It shows that there is no significant difference in the mean scores of Endurance 

dimension of AQ among subsamples drawn on the basis of locale. 
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Difference between the Mean Scores of Components of AQ among Subsamples 

 Significance of difference among the subsamples of the study in the mean 

scores of the components of AQ such as, Individual related, Home related, 

Institution related and Society related components were tested and the results are 

described below. 

 Individual Related Components of AQ. The test of significance of 

difference in the mean scores of Individual related components of AQ among 

subsamples drawn on the basis of gender and locale were carried out and the details 

are presented in Table 27. 

Table 27 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Individual Related Component of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 32.02 6.81 
4.08** 0.000 

Female 574 30.33 7.15 

Rural 582 31.35 7.01 
0.82NS 0.410 

Urban 548 30.97 7.06 

** p<.01, NS: Not Significant 

The above table shows that the t-value obtained on comparison of male and female 

higher secondary school students in their Individual related component of AQ is 

4.08 which is significant at 0.01 level. It indicates that male higher secondary 

school students are superior in the Individual related component of AQ than 

female students. 

 Table 27 also shows that the t-value obtained for subsamples based on locale 

is 0.82 which is lower than the table value at 0.05 level of significance. Hence it is 

clear that the mean scores of Individual related components of AQ of rural and 

urban higher secondary school students are almost equal among the subsamples 

drawn on the basis of locale. 
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 Home Related Component of AQ. The test of significance of difference 

between the mean scores of Home related component of AQ among the subsamples 

drawn on the basis of gender and locale were carried out and the details are 

presented in Table 28. 

Table 28 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Home Related Component of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 33.13 5.23 
6.84** 0.000 

Female 574 35.13 4.88 

Rural 582 34.65 5.22 
3.86** 0.000 

Urban 548 33.61 5.03 

** p<.01 

Table 28 reveals that the t-value obtained for the sample means of Home related 

component of AQ of higher secondary school students among subsamples drawn 

on the basis of gender and locale are 6.84 and 3.86 correspondingly. These are 

significant at 0.01 level. Hence it implies that the Home related component of AQ 

of higher secondary school students differ significantly among select subgroups of 

the population. Female and rural higher secondary school students are superior in 

Home related component of AQ than their male and urban counterparts 

correspondingly. 

 Institution Related Component of AQ. The test of significance of 

difference in the mean scores of Institution related component of AQ among 

subsamples drawn on the basis of gender and locale were carried out and the details 

are presented in Table 29. 
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Table 29 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Institution Related Component of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 31.91 5.57 
1.57NS 0.117 

Female 574 31.38 5.77 

Rural 582 31.38 5.76 
1.64NS 0.102 

Urban 548 31.93 5.57 

NS: Not Significant 

Table 29 reveals that the t-value obtained for the sample means of Institution related 

component of AQ of higher secondary school students among subsamples drawn on 

the basis of gender and locale are 1.57 and 1.64 correspondingly. These are lower 

than the table value required for 0.05 level of significance. Hence it implied that the 

Institutional related component of AQ of higher secondary school students in Kerala 

is almost the same among select subgroups of the population. 

 Society Related Component of AQ. The test of significance of difference in 

the mean scores of Society related component of AQ among subsamples drawn on 

the basis of gender and locale were carried out and the details are presented in Table 

30. 

Table 30 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Society Related Component of AQ among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 30.53 5.25 
2.66** 0.008 

Female 574 29.64 6.00 

Rural 582 30.02 5.83 
0.37NS 0.713 

Urban 548 30.14 5.47 

** p<.01, NS: Not Significant 
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Table 30 shows that the t-value obtained on comparison of male and female higher 

secondary school students in their Society related component of AQ is 2.66 which is 

significant at 0.01 level. It indicates that male higher secondary school students are 

superior to their female counterparts in their Society related component of AQ. 

 The table also shows that the t-value obtained for the Society related 

component among subsamples based on locale is 0.37 which is lower than the table 

value at 0.05 level of significance. Hence it is clear that the mean scores of Society 

related component of AQ of rural and urban higher secondary school students are 

almost the same among subsamples. 

Difference in the Mean Scores of Achievement in Mathematics among 

Subsamples 

 The test of significance of difference in the mean scores of Achievement in 

Mathematics among subsamples drawn on the basis of gender and locale were 

carried out and the details are presented in Table 31. 

Table 31 

Data and Results of the Test of Significance of Difference between the Mean Scores 

of Achievement in Mathematics among Subsamples 

Subsamples N Mean SD t-value p 

Male 556 14.35 4.26 
2.71** 0.007 

Female 574 15.05 4.42 

Rural 582 14.65 4.16 
0.41NS 0.683 

Urban 548 14.76 4.55 

** p<.01, NS: Not Significant 

Table 31 reveals that the obtained t-value on comparison of male and female higher 

secondary school students with respect to their mathematics achievement is 2.71, 

which is significant at 0.01 level. It reveals that the mean scores of Achievement in 

Mathematics of female and male higher secondary school students differ 
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significantly. It is interpreted that female higher secondary school students are 

superior to their male counterparts in their mathematics achievement. 

 The table also shows that the t-value  obtained for sub sample based on 

locale is 0.41 which is lower the table value at 0.05 level of significance. It indicates 

that there is no significant difference in the mean scores of Achievement in 

Mathematics of rural and urban higher secondary school students. 

Comparison of Mathematics Achievement among Higher Secondary School 

Students with High, Moderate and Low Levels of AQ for the Total sample and 

Subsamples 

 Higher secondary school students with High, Moderate and Low levels of 

AQ were compared with respect to their mathematics achievement for the total 

sample and subsamples of the study. The analysis was done by One way ANOVA 

using SPSS. The details are described below. 

 The descriptive statistics of Achievement in Mathematics among High, 

Moderate and Low levels of AQ for the total sample and subsamples drawn on the 

basis of gender and locale is given in Table 32. 

Table 32 

The Descriptive Statistics of Achievement in Mathematics among High, Moderate 

and Low levels of AQ for the Total Sample and Subsamples 

Samples 
High AQ Moderate AQ Low AQ 

N Mean SD N Mean SD N Mean SD 

Total 172 18.68 3.13 809 14.90 3.62 149 8.97 3.19 

Male 79 18.37 2.87 410 14.54 3.51 67 8.38 3.33 

Female 93 18.94 3.33 399 15.28 3.69 82 9.46 3.02 

Rural 92 18.45 2.66 414 14.74 3.56 76 9.54 3.38 

Urban 80 18.95 3.60 395 15.08 3.67 73 8.39 2.89 
 

Table 32 shows that mean scores of Achievement in Mathematics for the total 

sample and subsamples of higher secondary school students increased from Low AQ 
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group to Moderate AQ group, and to High AQ group in that order. Hence the 

investigator decided to test whether significant difference exists in the mean scores 

of achievement in mathematics among High, Moderate and Low AQ groups for the 

total sample subsamples using One-way ANOVA and the details are given below. 

Total Sample  

 The total sample of higher secondary school students with High, Moderate 

and Low levels of AQ were compared with respect to their Mathematics 

Achievement using One Way ANOVA and the details are given in Table 33. 

Table 33 

Data and Result of One Way ANOVA in Mathematics Achievement among Higher 

Secondary School Students with High, Moderate and Low Levels of AQ for the Total 

Sample 

Source of Variance Sum of Squares df Mean Square F sig 

Between Groups 7643.69 2 3821.84 
312.61 0.000 

Within Groups 13778.4 1127 12.23 

Total 21422.1 1129    
 

Table 33 shows that there is significant difference in the mean scores of 

Achievement in Mathematics among High, Moderate and Low AQ groups, F 

(2,1129) = 312.61, p <.01. The mean scores of Achievement in Mathematics differ 

among students with Low AQ (M=8.97, SD=3.19), Moderate AQ (M=14.90, 

SD=3.62) and High AQ (M=18.68, SD=3.13). 

To check the significance of difference of mean scores among the groups, 

Scheffés Post Hoc test was carried out and the result is presented in Table 34. 
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Table 34 

Summary of Results of Scheffés Post Hoc test for Achievement in Mathematics of 

Higher Secondary School Students with High, Moderate and Low levels of AQ for 

the Total Sample 

Variables AQ Groups 
Mean 

Difference 
Std. 

Error 
p 

Achievement in 
Mathematics 

Moderate AQ Low AQ 5.93** .312 0.000 

High AQ Moderate AQ 3.78** .293 0.000 

High AQ Low AQ 9.71 ** .391 0.000 

**
 p<.01 

Table 34 shows that there is a significant difference in the mean scores of 

Achievement in Mathematics of higher secondary school students between Low 

and Moderate AQ groups, Mean difference=5.93, SE=.312, p<0.01. This 

indicates that the Achievement in Mathematics of Students with Moderate AQ is 

higher than that of students with Low AQ.  Also, there is a significant difference 

in the mean scores of Achievement in Mathematics of Higher Secondary School 

Students between Moderate and High AQ groups, mean difference = 3.78, 

SE=.293, p<0.01 and also between Low and High AQ groups, Mean 

difference=9.71, SE=.391, p<0.01.  This indicates that students with High AQ 

achieve mathematics significantly higher than that of students with Moderate or 

Low AQ. 

 The mean scores of Achievement in Mathematics of students with High, 

Moderate and Low levels of AQ is represented as Figure 12. 
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Figure 12 

Achievement in Mathematics of Students with High, Moderate and Low Levels of AQ 

for the Total Sample 

 

Comparison of Mathematics Achievement of Higher Secondary School Students 

with High, Moderate and Low levels of AQ among Subsamples 

 The higher secondary school students with High, Moderate and Low levels 

of AQ groups were compared with respect to their Mathematics Achievement 

among subsamples of the study and the details are described below. 

 Male Students. The male higher secondary school students with High, 

Moderate and Low levels of AQ were compared with respect to their mathematics 

achievement using One Way ANOVA and the details are given in Table 35. 

Table 35 

Data and Result of One Way ANOVA in Mathematics Achievement among Male 

Students with High, Moderate and Low Levels of AQ 

Source of Variance 
Sum of 
Squares 

df Mean Square F sig 

Between Groups 3679.77 2 1839.88 
158.82 0.000 

Within Groups 6406.22 553 11.58 

Total 10086 555    
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Table 35 indicates that there is significant difference in the mean scores of 

Achievement in Mathematics among High, Moderate and Low AQ groups of male 

higher secondary school students, F (2,555)= 158.82 p<.01. The mean scores of 

Achievement in Mathematics differ significantly among students with Low AQ  

(M= 8.38 SD= 3.33), Moderate AQ (M=14.54, SD=3.51), and High AQ (M=18.37, 

SD= 2.87). 

To check the significance of difference of mean scores among the Groups, 

Scheffés Post Hoc test was carried out and the result is presented in Table 36. 

Table 36 

Summary of Scheffés Post Hoc test for Achievement in Mathematics among Male 

Students with High, Moderate and Low Levels of AQ. 

Variables AQ Groups 
Mean 

Difference 
Std. 

Error 
p 

Achievement in 
Mathematics 

Moderate AQ Low AQ 6.15** .45 0.000 

High AQ Moderate AQ 3.83** .42 0.000 

High AQ Low AQ 9.99** .57 0.000 
** p<.01 

Table 36 shows that the difference in the mean scores of Achievement in 

Mathematics of male higher secondary school students between Low and Moderate 

AQ group is statistically significant, mean difference= 6.15, SE = .45, p<0.01. This 

indicates that the Achievement in Mathematics of male students with Moderate AQ 

is greater than that of students with Low AQ. Also, there is significant difference in 

the mean scores of Achievement in Mathematics between Moderate and High AQ 

group, mean difference = 3.83, SE = .42, p<0.01 and also between Low and High 

AQ group, mean difference= 9.99, SE = .57, p<0.01. This also indicates that male 

students with High AQ shows greater Achievement in Mathematics than the 

students with Moderate or Low AQ. 

 The mean scores of Achievement in Mathematics among male students with 

High, Moderate and Low levels of AQ is represented as Figure 13. 
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Figure 13  

Achievement in Mathematics among Male Students with High, Moderate and Low 

Levels of AQ 

 

 Female Students. The female higher secondary school students with High, 

Moderate and Low levels of AQ were compared with respect to their mathematics 

achievement using One Way ANOVA and the details are given in Table 37. 

Table 37 

Data and Result of One Way ANOVA in Mathematics Achievement among Female 

Students with High, Moderate and Low levels of AQ 

Source of Variance Sum of Squares df Mean Square F sig 

Between Groups 3993.18 2 1996.59 
158.24 0.000 

Within Groups 7204.55 571 12.62 

Total 11197.73 573    
 

Table 37 indicates that there is significant difference in the mean scores of 

Achievement in Mathematics among High, Moderate and Low AQ groups of female 

higher secondary school students, F (2,573) = 158.24 p <.01. The mean scores of 

Achievement in Mathematics differ significantly among students with Low AQ  

(M = 9.46 SD = 3.02), Moderate AQ (M = 15.28, SD = 3.69), and High AQ (M = 

18.94, SD = 3.33). 



 Analysis  127 

To check the significance of difference of mean scores among the Groups, 

Scheffés Post Hoc test was carried out and the result is presented in Table 38. 

Table 38 

Summary of Scheffés Post Hoc test for Achievement in Mathematics among Female 

Students with High, Moderate and Low levels of AQ 

Variables AQ Groups 
Mean 

Difference 
Std. 

Error 
p 

Achievement 
in 

Mathematics 

Moderate AQ Low AQ 5.82** .43 0.000 

High AQ Moderate AQ 3.66** .41 0.000 

High AQ Low AQ 9.48** .54 0.000 

** p<.01 

 

Table 38 shows that there is significant difference in the mean scores of 

Achievement in Mathematics of female higher secondary school students between 

Low and Moderate AQ group, Mean difference =5.82, SE = .43, p<0.01. This 

indicates that the Achievement in Mathematics of female students with Moderate 

AQ is greater than the students with Low AQ. Also, there is a significant difference 

in the mean scores of Achievement in Mathematics between moderate and high AQ 

group, mean difference=3.66, SE = .41, p<0.01 and also between Low and High AQ 

group, mean difference=9.48, SE = .54, p<0.01. This indicates that mean scores of 

Achievement in Mathematics of female students with High AQ is significantly 

greater than that of students with Moderate or Low AQ. 

 The mean scores of Achievement in Mathematics among female students 

with High, Moderate and Low levels of AQ is represented as Figure 14 
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Figure 14 

Achievement in Mathematics among Female Students with High, Moderate and Low 

Levels of AQ 

 

 Rural Students. The rural higher secondary school students with High, 

Moderate and Low levels of AQ were compared with respect to their mathematics 

achievement using One Way ANOVA and the details are given in Table 39. 

Table 39 

Data and Results of One Way ANOVA in Mathematics Achievement among Rural 

Students with High, Moderate and Low Levels of AQ 

Source of Variance Sum of Squares df Mean Square F sig 

Between Groups 3321.63 2 1660.81 
142.37 0.000 

Within Groups 6754.57 579 11.66 

Total 10076.19 581    
    

Table 39 shows that the difference in the mean scores of Achievement in 

Mathematics among High, Moderate and Low AQ groups of rural higher secondary 

school students, is statistically significant. F (2,581) = 142.37 p <.01. The mean 

scores of Achievement in Mathematics differ significantly among students with Low 

AQ (M = 9.54 SD = 3.38), Moderate AQ (M = 14.74, SD = 3.56) and High AQ (M 

= 18.45, SD = 2.66). 
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To check the significance of difference of mean scores among the groups, 

Scheffés Post Hoc test was carried out. Result of the Post Hoc test is presented in 

Table 40. 

Table 40 

Summary of Scheffés Post Hoc test for Achievement in Mathematics among Rural 

Students with High, Moderate and Low Levels of AQ 

Variables AQ Groups Mean Difference Std. Error p 

Achievement in 
Mathematics 

Moderate AQ Low AQ 5.20** .43 0.000 

High AQ Moderate AQ 3.71** .40 0.000 

High AQ Low AQ 8.91** .54 0.000 

** p<.01 

Table 40 shows that the difference in the mean scores of Achievement in 

Mathematics of rural higher secondary school students between Low and Moderate 

AQ group is statistically significant, mean difference= 5.20, SE = .43, p<0.01. It 

indicates that the Achievement of Students with Moderate AQ is higher than that of 

students with Low AQ in Mathematics. Also, there is significant difference in the 

mean scores of Achievement in Mathematics between Moderate and High AQ group 

of rural students, mean difference= 3.71, SE = 0.40, p<0.01 and also between Low 

and High AQ group, mean difference= 8.91, SE = 0.54, p<0.01. It implies that the 

rural students with high AQ have high Achievement in Mathematics than their 

moderate or low AQ counterparts. 

  The mean scores of Achievement in Mathematics among rural students with 

High, Moderate and Low levels of AQ is represented as Figure 15. 
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Figure 15  

Achievement in Mathematics among Rural Students with High, Moderate and Low 

Levels of AQ 

 

 Urban Students. The urban higher secondary school students with High, 

Moderate and Low levels of AQ were compared with respect to their mathematics 

achievement using One Way ANOVA and the details are given in Table 41. 

Table 41 

Data and Results of One Way ANOVA in Mathematics Achievement among Urban 

Students with High, Moderate and Low Levels of AQ 

Source of Variance Sum of Squares df Mean Square F sig 

Between Groups 4401.2 2 2220.6 
172.78 0.000 

Within Groups 6941.52 545 12.74 

Total 11342.72 547    
    

 

Table  41 indicates that there is significant difference in the mean scores of 

Achievement in Mathematics among High, Moderate and Low AQ groups of urban 

higher secondary school students, F (2,547) = 172.78 p <.01. The mean scores of 

Achievement in Mathematics differ significantly among Low AQ (M = 8.39, SD = 

2.89), Moderate AQ (M = 15.08, SD = 3.67), and High AQ (M = 18.95, SD = 3.60). 
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 To check the significance of difference of mean scores among the Groups, 

Scheffés Post Hoc test was carried out and the results are presented in Table 42. 

Table 42 

Summary of Scheffés Post Hoc Test for Achievement in Mathematics among Urban 

Students with High, Moderate and Low Levels of AQ 

Variables AQ Groups 
Mean 

Difference 
Std. 

Error 
p 

Achievement in 
Mathematics 

Moderate AQ Low AQ 6.69** .45 0.000 

High AQ Moderate AQ 10.55** .58 0.000 

High AQ Low AQ 3.87** .44 0.000 

** p<.01 

 

Table 42 shows that the difference in the mean scores of Achievement in 

Mathematics of Higher Secondary School Students between Low and Moderate AQ 

group is statistically significant, mean difference= 6.69, SE = .45, p<0.01. This 

shows that students with Moderate AQ achieve mathematics significantly better than 

students with Low AQ. Also, there is significant difference in the mean scores of 

Achievement in Mathematics between Moderate and High AQ group, mean 

difference= 10.55, SE =.58, p<0.01 and between Low and High AQ group, mean 

difference= 3.87, SE = .44, p<0.01. This indicates that students in High level of AQ 

have greater Achievement in Mathematics than students with Low or Moderate 

levels of AQ. 

 The mean scores of Achievement in Mathematics among urban students with 

High, Moderate and Low levels of AQ is represented as Figure 16. 
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Figure 16 

Achievement in Mathematics among Urban Students with High, Moderate and Low 

Levels of AQ 

 

Comparison of Mathematics Achievement among Students with Different 

Cognitive Styles for the Total Sample and Subsamples 

 Higher secondary school students with different Cognitive Styles such as 

Systematic Style, Intuitive Style, Integrated Style, Undifferentiated Style and Split 

Style were compared with respect to their Mathematics Achievement for the total 

sample and subsamples of the study. The analysis was done by One Way ANOVA 

using SPSS and the details are described below. 

Comparison of Mathematics Achievement among Students with Different 

Cognitive Styles for the Total Sample 

         The mean scores of Achievement in Mathematics of higher secondary school 

students for the total sample were compared among different Cognitive Styles such 

as Systematic Style, Intuitive Style, Integrated Style, Undifferentiated Style, and 

Split Style. The details are described below.   

 The descriptive statistics of Achievement in Mathematics for different 

Cognitive Style groups for the total sample is presented in Table 43. 
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Table 43 

Descriptive Statistics of Achievement in Mathematics of Students with Different 

Cognitive Styles for the Total Sample 

Cognitive Styles N Mean SD 

Systematic Style        34 15.17 3.91 

Intuitive Style        54 14.63 4.43 

Integrated Style       283 15.63 4.36 

Undifferentiated Style    220 14.20 4.47 

Split Style          539 14.40 4.26 
 

From the table it is clear that Achievement in Mathematics increased from the 

Undifferentiated style group (n= 220, M = 14.20, SD = 4.47), to Split style group 

(n= 539, M = 14.40, SD = 4.26), to Intuitive style group (n= 54, M = 14.63, SD = 

4.43), to Systematic style group (n= 34, M = 15.17, SD = 3.91), to Integrated style 

group (n= 283, M = 15.63, SD = 4.36), in that order. 

 The mean scores of Achievement in Mathematics among higher secondary 

school students with different Cognitive Styles for the total sample is represented as 

Figure 17. 

Figure 17 

Achievement in Mathematics among Higher Secondary School Students with 

Different Cognitive Styles for the Total Sample 
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 To check the significance of difference in Achievement in Mathematics, 

One-way ANOVA was used and the details are given in Table 44. 

Table 44 

Data and Result of One Way ANOVA in Mathematics Achievement among Higher 

Secondary School Students with different Cognitive Styles for the Total Sample 

Source of Variance Sum of Squares df Mean Square  F   sig 

Between Groups 356.48 4 89.12 
4.76 0.001 

Within Groups 21065.61 1125 18.73 

Total 21422.09 1129    
 

Table 44 indicates that there is a significant difference in the mean scores of 

Achievement in Mathematics of Higher Secondary School Students among different 

Cognitive Style groups, F (4,1129) = 4.76, p <.01. 

To check the significance of difference of mean scores among the Groups, 

Scheffés Post Hoc test was carried out. Result of the Post Hoc test is presented in 

Table 45. 

Table 45 

Summary of Scheffés Post Hoc test for Mathematics Achievement of Students with 

Different Cognitive Styles for the Total Sample 

Variables Cognitive Style Groups Mean Difference Std. Error p 
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Split   Integrated  -1.288 ** 0.318 0.005 

Split   Undifferentiated 0.205 0.346 0.986 

Split   Intuitive -0.229 0.618 0.998 

Split   Systematic -0.775 0.765 0.905 

Integrated  Undifferentiated 1.434 ** 0.389 0.009 

Integrated  Intuitive 0.999 0.642 0.659 

Integrated  Systematic 0.452 0 .785 0.988 

Undifferentiated Intuitive -0.434 0.657 0.979 

Undifferentiated Systematic -0.981 0.797 0.924 

Intuitive Systematic -0.547 0.947 0.988 

 ** p<.01 
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Table 45 shows that the difference in the mean scores of Achievement in Mathematics 

of Higher Secondary School Students between Split and Integrated Cognitive Style 

group is statistically significant, Mean difference =1.228, SE=.318, p <.01. This 

indicates that students with Integrated Cognitive Style (M= 15.63, SD=4.36) achieve 

greater in Mathematics than students with Split Cognitive Style (M= 14.40, SD=4.26). 

Also, the difference in the mean scores of Achievement in Mathematics of Higher 

Secondary School Students between Integrated and Undifferentiated Cognitive Style 

group is statistically significant, Mean difference =1.434, SE=.389, p <.01. This 

indicates that students with Integrated Cognitive Style (M= 15.63, SD=4.36) have 

greater Achievement in Mathematics than the students with Undifferentiated 

Cognitive Style (M= 14.20, SD=4.47). 

 There is no significant difference in the mean scores of Achievement in 

Mathematics among other Cognitive Style group pairs such as Split style and 

Undifferentiated style, Split style and Intuitive style, Split style and Systematic style, 

Integrated style and Intuitive style, Integrated style and Systematic style, 

Undifferentiated style and Intuitive style, Undifferentiated style and Systematic 

style, and Intuitive style and Systematic style. 

Comparison of Mathematics Achievement of Higher Secondary School Students 

with Different Cognitive Styles among Subsamples 

 The subsamples of higher secondary school students with different Cognitive 

Styles such as Systematic style, Intuitive style, Split style, Integrated style, and 

Undifferentiated style were compared with respect to their mathematics achievement. 

The details are described below.   

 Male Students. The mean scores of Achievement in Mathematics of male 

higher secondary school students were compared among different Cognitive Styles 

such as Systematic style, Intuitive style, Split style, Integrated style, and 

Undifferentiated style and the details are described below. 

 The descriptive statistics of Achievement in Mathematics among male 

students with different Cognitive Styles is presented in Table 46. 
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Table 46 

Descriptive Statistics of Achievement in Mathematics among Male Students with 

Different Cognitive Styles 

Cognitive Styles N Mean SD 

Systematic Style        23 14.96 3.98 

Intuitive Style        34 14.47 4.34 

Integrated Style       102 15.75 4.47 

Undifferentiated Style    141 13.88 4.04 

Split Style          256 13.97 4.22 
 

 

From the table it is clear that Achievement in Mathematics increased from the 

Undifferentiated Style group (n= 141, M = 13.88, SD = 4.04), to Split style group 

(n= 256, M = 13.97, SD= 4.22), to Intuitive style group (n= 34, M=14.47, SD=4.34), 

to Systematic style group (n=23, M=14.96, SD=3.98), to Integrated style group (n= 

102, M = 15.75, SD = 4.47), in that order. 

 The mean scores of Achievement in Mathematics among male students with 

different Cognitive Styles is presented as Figure 18. 

Figure 18 

Achievement in Mathematics among Male Students with Different Cognitive Styles 
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 To check the significance of difference in Achievement in Mathematics, 

One-way ANOVA was used. Details are given in Table 47. 

Table 47 

Data and Result of One Way ANOVA in Mathematics Achievement among Male 

Students with Different Cognitive Styles 

Source of Variance Sum of Squares df Mean Square F sig 

Between Groups 274.21 4 68.55 
3.85 0.004 

Within Groups 9811.79 551 17.80 

Total 10086.01 555    
 

 

Table 47 indicates that there is a significant difference in the mean scores of 

Achievement in Mathematics of Higher Secondary School Students among different 

Cognitive Style groups of male students, F (4,555) = 3.85, p <.01. 

 To check the significance of difference of mean scores among the Groups, 

Scheffés Post Hoc test was carried out. Result of the Post Hoc test is presented in 

Table 48. 

Table 48 

Summary of Scheffés Post Hoc test for Mathematics Achievement among Male 

Students with Different Cognitive Styles 

Variables Cognitive Style Groups Mean Difference Std. Error p 
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Split   Integrated  - 1.772 * 0.494 0.013 

Split   Undifferentiated 0.086 0.443 1.00 

Split   Intuitive - 0.497 0.770 0.981 

Split   Systematic - 0.984 0.919 0.887 

Integrated  Undifferentiated 1.858 * 0.548 0.023 

Integrated  Intuitive 1.274 0.836 0.676 

Integrated  Systematic 0 .788 0.974 0.957 

Undifferentiated Intuitive -0.584 0.806 0.971 

Undifferentiated Systematic - 1.070 0.949 0.866 

Intuitive Systematic - 0.485 1.139 0.996 

 * p<.05 
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Table 48 shows that the difference in the mean scores of Achievement in 

Mathematics of Higher Secondary School Students between Split and Integrated 

Cognitive Style group is statistically significant, Mean difference = 1.77, SE = 0.49, 

p <.05. Also, there is significant difference in the mean scores of Achievement in 

Mathematics between Integrated and Undifferentiated Cognitive Style group, Mean 

difference=1.858, SE=0.548, p <.05. This indicates that Achievement in 

Mathematics of male students with Integrated Cognitive Style (M = 15.75, SD = 

4.47) is higher than that of male students with Split (M = 13.97, SD = 4.22), or 

Undifferentiated (M = 13.88, SD = 4.04) Cognitive Styles. 

 The table also reveals that there is no significant difference in the mean 

scores of Achievement in Mathematics among Cognitive Style group pairs of male 

students such as Split style and Undifferentiated style, Split style and Intuitive style, 

Split Style and Systematic style, Integrated style and Intuitive style, Integrated style 

and Systematic style, Undifferentiated style and Intuitive style, Undifferentiated 

style and Systematic style, and Intuitive style and Systematic style. 

 Female Students. The mean scores of Achievement in Mathematics of 

female higher secondary school students were compared among different Cognitive 

Styles such as Systematic style, Intuitive style, Split style, Integrated style, and 

Undifferentiated style and the details are described below. 

 The descriptive statistics of Achievement in Mathematics among female 

students with different Cognitive Styles is given in Table 49 

Table 49 

Descriptive Statistics of Achievement in Mathematics among Female Students with 

Different Cognitive Styles 

Cognitive Styles N Mean SD 

Systematic Style        11 15.63 3.90 

Intuitive Style        20 14.90 4.68 

Integrated Style       181 15.56 4.32 

Undifferentiated Style    79 14.76 5.11 

Split Style          283 14.79 4.27 
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From the table it is clear that Achievement in Mathematics increased from the 

Undifferentiated style group (n= 79, M = 14.76, SD = 5.11), to Split style group  

(n= 283, M = 14.79, SD = 4.27), to Intuitive style group (n= 20, M = 14.90, SD = 

4.68), to Integrated style group (n= 181, M = 15.56, SD = 4.32), to Systematic style 

group (n= 11, M = 15.63, SD = 3.90) in that order. 

 The mean scores of Achievement in Mathematics among female students 

with different Cognitive Styles is presented as Figure 19. 

Figure 19 

Achievement in Mathematics among Female Students with Different Cognitive Styles 

 

 Female higher secondary school students with different Cognitive Styles 

were compared with respect to their mathematics achievement and the details are 

given in Table 50. 

Table 50 

Data and Result of One Way ANOVA in Mathematics Achievement among Female 

Students with Different Cognitive Styles 

Source of Variance Sum of Squares df Mean Square F sig 

Between Groups 77.03 4 19.26 
.985 .415 

Within Groups 11120.69 569 19.54 

Total 11197.73 573    
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From Table 50, it is clear that there is no significant difference in the mean scores of 

Achievement in Mathematics of female higher secondary school students with 

different Cognitive Styles. 

 Rural Students. The mean scores of Achievement in Mathematics of rural 

higher secondary school students were compared among different Cognitive Styles 

such as Systematic style, Intuitive style, Split style, Integrated style, and 

Undifferentiated style and the details are described below.   

 The descriptive statistics of Achievement in Mathematics among rural 

students with different Cognitive Styles is given in Table 51. 

Table 51 

Descriptive Statistics of Achievement in Mathematics among Rural Students with 

Different Cognitive Styles 

Cognitive Styles N Mean SD 

Systematic Style        18 15.72 4.05 

Intuitive Style        29 14.55 3.87 

Integrated Style       150 15.59 4.13 

Undifferentiated Style    110 14.18 4.47 

Split Style 275 14.26 4.02 
 

From the table it is clear that Achievement in Mathematics increased from the 

Undifferentiated Style group (n= 110, M = 14.18, SD = 4.47), to Split Style group 

(n= 275, M = 14.26 SD = 4.02), to Intuitive Style group (n= 29, M = 14.55,  

SD = 3.87), to Integrated Style group (n= 150, M = 15.59, SD = 4.13), to Systematic 

Style group (n= 18, M = 15.72, SD = 4.05), in that order. 

 The mean scores of Achievement in Mathematics among rural students with 

different Cognitive Styles is presented as Figure 20. 
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Figure 20 

Achievement in Mathematics among Rural Students with Different Cognitive Styles 

 

 Rural higher secondary school students with different Cognitive Styles were 

compared with respect to their mathematics achievement and the details are given in 

Table 52. 

Table 52 

Data and Result of One Way ANOVA in Mathematics Achievement among Rural 

Students with Different Cognitive Styles 

Source of Variance Sum of Squares df Mean Square F sig 

Between Groups 219.23 4 54.81 
3.208 0.013 

Within Groups 9856.96 577 17.08 

Total 10076.19 581    
 

Table 52 indicates that there is a significant difference in the mean scores of 

Achievement in Mathematics of rural higher secondary school students among 

different Cognitive Style groups, F (4,581) = 3.208, p < .05. 

 To check the significance of difference of mean scores among the Groups, 

Post Hoc test was carried out. Result of the Post Hoc test is presented in Table 53.
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Table 53 

Summary of Scheffés Post Hoc Test for Mathematics Achievement among Rural 

Students with Different Cognitive Styles 

Variables Cognitive Style Groups Mean Difference Std. Error p 
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Split   Integrated  -1.328* 0.40 0.041 

Split   Undifferentiated 0.084 0.47 1.000 

Split   Intuitive -0.286 0.81 0.998 

Split   Systematic -1.457 1.01 0.718 

Integrated  Undifferentiated 1.412 0.52 0.118 

Integrated  Intuitive 1.041 0.84 0.819 

Integrated  Systematic -0.129 1.03 1.000 

Undifferentiated Intuitive -0.360 0.86 0.996 

Undifferentiated Systematic -1.540 1.05 0.708 

Intuitive Systematic -1.170 1.24 0.926 
*
p<.05 

Table 53 shows that the difference in the mean scores of Achievement in 

Mathematics of rural higher secondary school students between Split and Integrated 

Cognitive Style groups is statistically significant, Mean difference=1.33, SE=0.40,  

p <.05.  This indicates that the rural students with Integrated Cognitive Style  

(M = 15.59, SD = 4.13) has greater Achievement in Mathematics than the rural 

students with Split Cognitive Style (M = 14.26, SD = 4.02). 

 There is no significant differences in the mean scores of Achievement in 

Mathematics among cognitive style group pairs of rural students such as Split style 

and Undifferentiated style, Split  style and Intuitive style, Split  style  and Systematic 

style, Integrated style and Intuitive style, Integrated style and Undifferentiated style, 

Integrated style and Systematic style, Undifferentiated style and Intuitive style, 

Undifferentiated style and Systematic style, and Intuitive style and Systematic style . 

 Urban Students. The mean scores of Achievement in Mathematics of urban 

higher secondary school students were compared among different Cognitive Styles 

such as Systematic Style, Intuitive Style, Split Style, Integrated Style, and 

Undifferentiated Style and the details are described below.   
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 The descriptive statistics of Achievement in Mathematics among urban 

students with different Cognitive Styles is given in Table 54. 

Table 54 

Descriptive Statistics of Achievement in Mathematics among Urban Students with 

Different Cognitive Styles 

Cognitive Styles N Mean SD 

Systematic Style        16 14.56 5.07 

Intuitive Style        25 14.72 3.77 

Integrated Style       133 15.66 4.62 

Undifferentiated Style    110 14.22 4.47 

Split Style 264 14.54 4.51 
 

From the table it is clear that Achievement in Mathematics increased from the 

Undifferentiated Style group (n= 110, M =14.22, SD=4.47), to Split Style group  

(n=264, M =14.54, SD =4.51), to Systematic Style group (n= 16, M=14.56, 

SD=5.07), to Intuitive Style group (n= 25, M=14.72, SD=3.77), to Integrated Style 

group (n= 133, M=15.66, SD=4.62), in that order. 

 The mean scores of Achievement in Mathematics among urban students with 

different Cognitive Styles is presented as Figure 21. 

Figure 21 

Achievement in Mathematics among Urban Students with Different Cognitive Styles 
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 To check the significance of difference in Achievement in Mathematics, 

One-way ANOVA was used and the details are given in Table 55. 

Table 55 

Data and Result of One Way ANOVA in Mathematics Achievement among Urban 

Students with Different Cognitive Styles 

Source of Variance Sum of Squares df Mean Square  F   sig 

Between Groups 153.66 4 38.416 
1.864 0.115 

Within Groups 11189.06 543 20.606 

Total 11342.72 547    
 

From Table 55, it is clear that there is no significant difference in the mean scores of 

Achievement in Mathematics of urban higher secondary school students among 

different Cognitive Style groups.   

Correlation Analysis 

 Estimation of relationship between independent and dependent variables 

were one of the objectives of the study. Pearson’s Product Moment Correlation 

method was used for the purpose. The results were interpreted using verbal 

interpretation of coefficients of correlation by (Garrett, 1981). 

 The coefficient of Correlation between AQ and Achievement in Mathematics 

of the higher secondary school students was found out for the total sample and 

subsamples of the study. Also the relationships between each dimensions of AQ 

such as Control, Origin and Ownership, Reach, and Endurance, and Achievement in 

Mathematics were calculated. The correlation coefficient and the significance of the 

correlation coefficient were determined using SPSS. The details of Correlation 

Analysis are described below. 

Relationship between AQ and Achievement in Mathematics for the Total 

Sample and Subsamples of Higher Secondary School Students   

  The correlation between AQ and Achievement in Mathematics for the Total 

sample and subsamples drawn on the basis of gender and locale are given in Table 56. 
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Table 56 

Correlation between AQ and Achievement in Mathematics for the Total Sample and 

Subsamples 

Variables Sample AQ 

Achievement in Mathematics 

Total Sample 0.650** 

Male 0.660** 

Female 0. 651** 

Rural 0. 629** 

Urban 0. 675** 
** indicates correlation is significant at the 0.01 level (2-tailed) 

Table 56 shows that the coefficient of correlation between AQ and Achievement in 

Mathematics for the total sample is 0.650(p<.01).  The relationship is interpreted as 

positive and substantial for the total sample of higher secondary school students. 

 Table 56 also shows that the coefficient of correlation between AQ and 

Achievement in Mathematics for male and females are 0.660 and 0.651 respectively 

and are significant(p<.01). The coefficient of correlation indicates that the 

relationship between AQ and Achievement in Mathematics are positive and 

substantial in the case of male and female higher secondary school students. 

 Also, from the above table the coefficient of correlation for rural and urban 

students are 0.629 and 0.675 respectively and are significant (p<.01). The coefficient 

of correlation indicates that the relationship between AQ and Achievement in 

Mathematics are positive and substantial in the case of rural and urban higher 

secondary school students. 

Estimation of Relationships between Each Dimensions of AQ and Achievement in 

Mathematics for the Total Sample and Subsamples of the Study 

 The correlation between each of the dimensions of AQ and Achievement in 

Mathematics for the total sample and subsamples of higher secondary school 

students are given in Table 57. 
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Table 57 

Correlation between Each of the Dimensions of AQ and Achievement in Mathematics 

for the Total Sample and Subsamples  

Variables Sample 
Dimensions of AQ 

Control Origin and Ownership Reach Endurance 

Achievement in 
Mathematics 

Total  .448** .253** .424** .459** 

Male .476** .274** .445** .482** 

Female .427** .211** .441** .473** 

Rural .444** .239** .394** .386** 

Urban .453** .276** .451** .536** 

 ** indicates correlation is significant at the 0.01 level (2-tailed) 

Table 57 shows that significant correlation exists between each dimension of AQ 

and Achievement in Mathematics for the total sample. The coefficients of 

Correlation of each dimension of AQ such as Control, Origin and Ownership, 

Reach, and Endurance with Achievement in Mathematics are 0.448, 0.253, 0.424 

and 0.459 respectively and are significant (p<.01). The coefficients of correlation 

indicates that the relationships of Achievement in Mathematics with the dimensions 

of AQ are positive and moderate in the case of Control, Reach, and Endurance 

dimensions, and positive and low in the case of Origin and Ownership dimension. 

 Table 57 also reveals that among male students, significant correlation exists 

between each of the dimensions of AQ and Achievement in Mathematics. The 

coefficients of Correlation of each dimension of AQ such as Control, Origin and 

Ownership, Reach, and Endurance with Achievement in Mathematics are 0.476, 0.274, 

0.445, 0.482 respectively and are significant (p<.01). The coefficients of correlation 

indicates that the relationships of Achievement in Mathematics with the dimensions of 

AQ are positive and moderate in the case of Control, Reach, and Endurance 

dimensions, and positive and low in the case of Origin and Ownership dimension. 

 Similarly, the coefficients of correlation of each of the dimensions of AQ 

such as Control, Origin and Ownership, Reach, and Endurance of AQ of female 
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students with Achievement in Mathematics are 0.427, 0.211, 0.441, 0.473 

respectively and are significant(p<.01). The coefficients of correlation indicates that 

the relationships of Achievement in Mathematics with the dimensions of AQ are 

positive and moderate in the case of Control, Reach, and Endurance dimensions, and 

Positive and low in the case of Origin and Ownership dimension. 

 Among rural students, the coefficients of correlation of each of the 

dimensions of AQ such as Control, Origin and Ownership, Reach, and Endurance 

with Achievement in Mathematics are .444, .239, .394, .386 respectively and are 

significant (p<.01). The coefficients of correlation indicates that the relationships of 

Achievement in Mathematics with the dimensions of AQ are positive and moderate 

in the case of Control dimension. In the case of Origin and Ownership, Reach, and 

Endurance dimensions the relationships are positive and low. 

 In the case of urban students, the coefficients of correlation of each of the 

dimension Control, Origin and Ownership, Reach, and Endurance of AQ with 

Achievement in Mathematics are 0.453, 0.276, 0.451, 0.536 respectively and are 

significant (p<.01). The coefficients of correlation indicates that the relationships of 

Achievement in Mathematics with the dimensions of AQ are positive and moderate 

in the case of Control, Reach, and Endurance dimensions, and positive and low in 

the case of Origin and Ownership dimension. 

Multiple Regression Analysis 

 Multiple Regression Analysis was carried out to predict the value of 

dependent variable Achievement in Mathematics based on the predictor variables 

Control, Origin and Ownership, Reach, and Endurance. An equation is also framed 

to explain the relationship between the variables using multiple regression analysis. 

Enter method of regression analysis was used and was done using SPSS. 

 The correlation matrix of the criterion variable Achievement in Mathematics 

with predictor variables Control, Origin and Ownership, Reach, and Endurance are 

given in Table 58. 
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Table 58 

The Correlation Matrix of the Criterion Variable with the Predictor Variables for 

Total Sample of Higher Secondary School Students 

Variables Control Origin & Ownership Reach Endurance 

Achievement in 
Mathematics 

0.448 0.253 0.424 0.459 

 

From Table 58, all the predictive variables have positive significant correlation with 

Achievement in Mathematics. 

Prediction of Achievement in Mathematics with the Predictor Variables 

 Multiple regression analysis was done for Achievement in Mathematics with 

the predictor variables such as Control, Origin and Ownership, Reach, and 

Endurance. The details of regression analysis are presented in Table 59. 

Table 59 

The Model Summary of Multiple Correlation Coefficient for Achievement in 

Mathematics 

R R Square Adjusted R Square 

0.632 0.400 .397 

  
Pearson correlation coefficient between the scores predicted by the regression model 

(i.e., the predicted scores) and the actual values of the dependent variable 

Achievement in Mathematics is .632 indicate a moderate strong level of association. 

R2 for the overall model is .400 with an adjusted R2 .397, which indicates that 40 

percent of the variation in the Achievement in Mathematics score can be explained 

by the regression model developed with variables Control, Origin and Ownership, 

Reach, and Endurance. 

 Results of ANOVA in Multiple Regression of predictors Control, Origin and 

Ownership, Reach, and Endurance on Achievement in Mathematics for the total 

sample is presented in Table 60. 
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Table 60 

Result of ANOVA in Multiple Regression of Predictors Control, Origin and Ownership, 

Reach, and Endurance on Achievement in Mathematics for the Total Sample 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 8558.426 4 2139.607 
187.12 .001 

Residual 12863.666 1125 11.434 

Total 21422.092 1129    
 

From the table it is clear that the predicted variables Control, Origin and Ownership, 

Reach, and Endurance statistically significantly predicted Achievement in 

Mathematics, F (4,1129) = 187.12, p<0.01. Details of Variable wise Beta Coefficients 

and t values in predicting Achievement in Mathematics are given in Table 61. 

Table 61 

Variable wise Beta Coefficients and t values in Predicting Achievement in Mathematics 

Predictor Unstandardized Coefficients(β) t p 

(Constant) -7.342 -8.607 <.01 

Control .190 10.29 <.01 

Origin and Ownership .198 12.78 <.01 

Reach .123 7.62 <.01 

Endurance .175 8.16 <.01 
 

From Table 61, it is clear that β coefficient obtained for the Control is 0.190, it 

means that the increase in the score of Achievement in Mathematics is 0.190 for 

increase in each unit of Control score. The obtained t value shows that the β values 

obtained differ significantly from zero (t =10.29, p<.01). Hence the variable Control 

is significant predictor of Achievement in Mathematics of students. 

 β coefficient obtained for the Origin and Ownership is 0.198, it means that the 

increase in the score of Achievement in Mathematics is 0.198 for increase in each unit 

of Origin and Ownership score. The obtained t value shows that the β values obtained 

differ significantly from zero (t =12.78, p<.01). Hence the variable Origin and 

Ownership is significant predictor of Achievement in Mathematics of students. 
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 β coefficient obtained for the Reach is 0.123, it means that the increase in the 

score of Achievement in Mathematics is 0.123 for increase in each unit of Reach 

score. The obtained t value shows that the β values obtained differ significantly from 

zero (t =7.62, p<.01). Hence the variable Reach is significant predictor of 

Achievement in Mathematics of students. 

 β coefficient obtained for the Endurance is 0.175, it means that the increase 

in the score of Achievement in Mathematics is 0.175 for increase in each unit of 

Endurance score. The obtained t value shows that the β values obtained differ 

significantly from zero (t =8.16, p<.01). Hence the variable Endurance is significant 

predictor of Achievement in Mathematics of students. 

 Hence the variables Control, Origin and Ownership, Reach, and Endurance 

are significant predictors of Achievement in Mathematics of students. 

 With the values of beta, the regression model can be expressed as 

 Y1 = 0.190 X1+ 0.198 X2+ 0.123 X3+ 0.175 X4 – 7.342 

Where, 

Y1 – Predicted value of Achievement in Mathematics 

X1 – Score on Control 

X2– Score on Origin and Ownership 

X3– Score on Reach 

X4– Score on Endurance 

The data were further analysed to know the individual contribution of the predictor 

variables in predicting the Achievement in Mathematics of Higher Secondary 

School Students. Details are given in Table 62. 
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Table 62 

Standardized Regression Coefficients, Percentage of Individual Contribution, 

Structure Coefficient and Squared Structure Coefficient of the Predictor Variable in 

Predicting Achievement in Mathematics 

Predictors 
Standardized 

Coefficients (Beta) 
Percentage of 
Contribution 

rs rs
2
 

Control .265 11.87 .709 .503 

Origin and Ownership .298 7.54 .400 .16 

Reach .222 9.41 .671 .450 

Endurance .242 11.11 .726 .527 

R= 0.632, R2 = .400 

 

The table shows that individual contribution of Control to the model is 11.87 percent 

(.265×.448). Individual contribution of Origin and Ownership to the model is 7.54 

percent (.298×.253). Individual contribution of Reach to the model is 9.41 percent 

(.222×.424). Individual contribution of Endurance to the model is 11.11 percent 

(.242×.459). 

 The structure coefficient of the predictor Control is .709 and the squared value 

is .503 indicating that 50.3 percent of the explained variance in Achievement in 

Mathematics by the model is accounted by the predictor Control. Similarly, 16 

percent, 45percent and 52.7 percent of the explained variance in Achievement in 

Mathematics by the model is accounted by the Origin and Ownership, Reach, and 

Endurance respectively. 

 The Multiple Regression equation is modified by using standardised beta 

coefficients as 

ZY
' = 0.265 ZX1+ 0.298 ZX2 +0.222 ZX3 + 0.242 ZX4 

Where  ZY
' =Standardised predicted value of Achievement in Mathematics 

 ZX1= Standardised predicted value of Control 
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  ZX2= Standardised predicted value of Origin and Ownership 

 ZX3= Standardised predicted value of Reach 

 ZX4 =Standardised predicted value of Endurance. 

Discussions 

 In the present study, the investigator analysed AQ, Cognitive Styles and 

Achievement in Mathematics of higher secondary school students. 

 Percentages of students belonging to high, Moderate and Low levels of AQ 

groups for the total sample shows that majority (71.59 %) of the students possess 

Moderate AQ. Only 15.22 percent of students possess High AQ and 13.18 percent 

possess Low AQ. Among subsamples drawn on the basis of gender, majority of the 

male (73.74 %) and female (69.51 %) students have Moderate AQ. Also, it is found 

that 14.21 percent of male students and 16.20 percent of female students and have 

High AQ. Similarly, 12.05 percent of male students and 14.29 percent of female 

students have Low AQ. 

 It is also found that majority of the rural (71.13 %) and urban (72.08 %) 

students belongs to Moderate AQ group. Only 15.81 percent of rural and 14.60 

percent of urban students belongs to High AQ group. Similarly, 13.06 percent rural 

and 13.32 percent of urban students belongs to Low AQ group. Thus, it can be 

concluded that majority of the higher secondary school students have Moderate AQ 

for the total sample and subsamples. 

 While analysing Cognitive Styles it is found that among the total sample of 

the higher secondary school students, 3.01 percent have systematic cognitive style, 

4.78 percent have intuitive cognitive style, 25.04 percent have integrated cognitive 

style, 19.47 percent have undifferentiated cognitive style and 47.70 percent have 

split cognitive style. 
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 It also shows that 4.14 percent of male and 1.91 percent of female students 

have systematic cognitive style and only 6.12 percent of male students and 3.50 

percent of female students have intuitive cognitive style. 18.35 percent of male 

students and 31.53 percent of female students have integrated cognitive style. 

Similarly, in the case of undifferentiated cognitive style, the percentages of male and 

female students are 25.35 and 13.76 respectively. Most of the male (46.04 %) and 

female (49.30 %) students have split cognitive style. 

 It is found that 3.09 percent of rural and 2.92 percent of urban students have 

systematic cognitive style and 4.98 percent of rural and 4.56 percent of urban students 

have intuitive cognitive style. Similarly, 25.77 percent of rural and 24.27 percent of 

urban students have integrated cognitive style. Also, 18.90 percent of rural and 20.07 

percent of urban students have undifferentiated cognitive style. Most of the rural 

(47.25%) and urban (48.18 %) students have split cognitive style. Also, it is found that 

among total sample and subsamples, the percentage of students in split style is above 

40 percent and the percentages of students in systematic style is below 5 percent. Also, 

for the total sample, majority (47.70 %) of the students are of split style. 

 Mean difference analysis revealed that there exists no significant difference 

in the mean scores of AQ of higher secondary school students drawn on the basis of 

gender and locale. 

 Significant difference was found between male and female students with 

respect to their mean scores of dimensions of AQ such as Origin and Ownership, 

Reach, and Endurance. Female students were superior to male students in the Origin 

and Ownership dimension of AQ. Male students were found to be superior to their 

female counterparts in both Reach and Endurance dimensions of AQ. No significant 

difference was found between male and female students with respect to their mean 

scores of Control dimension of AQ. 
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 Similarly, significant difference was found between rural and urban 

students with respect to their mean scores of Origin and Ownership dimension of 

AQ. No significant difference was found between rural and urban students with 

respect to their mean scores of dimensions of AQ such as Control, Reach, and 

Endurance. 

 Significant difference was also found between male and female students 

with respect to their mean scores of components of AQ such as Individual related, 

Home related and Society related. Male students were found to have high mean 

score than female students in Individual related and Society related components of 

AQ. Also, female students were found to be superior to male students in their 

Home related component of AQ. No significant difference was found between 

male and female students with respect to their mean scores of Institution related 

component of AQ. 

 Similarly, significant difference was found between rural and urban students 

with respect to their mean scores of Home related component of AQ. Rural students 

was found to have high mean score than urban students in Home related component 

of AQ. No significant difference was found between rural and urban students with 

respect to their mean scores of Individual related, Institution related and Society 

related components of AQ. 

 The mean difference analysis also revealed that there exists significant 

difference between male and female students in their Achievement in Mathematics. 

Female students are superior to their male counterparts with respect to their 

Achievement in Mathematics. However, there is no significant difference between 

rural and urban students in Mathematics Achievement. 

 Comparison of Mathematics Achievement of higher secondary school 

students with High, Moderate and Low AQ revealed that there exist significant 
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differences in the mean scores of Achievement in Mathematics for the total 

sample. Result of Post hoc test revealed that students with High level of AQ is 

superior to students with Moderate or Low AQ with respect to their Mathematics 

Achievement. 

 Similarly, there exists significant difference in the mean scores of Achievement 

in Mathematics among male and female higher secondary school students with High, 

Moderate and Low AQ. Results of Post hoc test revealed that students with High AQ 

have greater Achievement in Mathematics than students with Moderate or Low AQ 

among male and female higher secondary school students. 

 Also, there exists significant difference in the mean scores of Achievement in 

Mathematics among rural and urban higher secondary school students with High, 

Moderate and Low AQ. Results of Post hoc test revealed that students with High AQ 

is superior to students with Moderate or Low AQ with respect to their Achievement in 

Mathematics among rural and urban higher secondary school students. 

 Comparison of Mathematics Achievement among Higher Secondary 

School Students with Different Cognitive styles revealed that there exists 

significant difference in the mean scores of Achievement in Mathematics among 

different Cognitive Style groups for the total sample. Results of Post hoc test 

revealed that significant difference was found among cognitive style pairs such as 

Integrated style and Split style, and Integrated style and Undifferentiated style. 

Students with Integrated Cognitive Style have greater Achievement in 

Mathematics than students with Split or Undifferentiated Cognitive Styles for the 

total sample. There is no significant difference in the mean scores of Achievement 

in Mathematics among other cognitive style group pairs such as Split style and 

Undifferentiated style, Split style and Intuitive style, Split style and Systematic 

style, Integrated style and Systematic style, Integrated style and Intuitive style, 
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Systematic style and Undifferentiated style, Intuitive style and Undifferentiated 

style, and Systematic style and Intuitive style. 

 Similarly, there exists significant difference in the mean scores of 

Achievement in Mathematics among different Cognitive Style groups in the case of 

male students. Results of Post hoc test revealed that significant difference was found 

between cognitive style group pairs such as Integrated style and Split style; and 

Integrated style and Undifferentiated style. Male students with Integrated Cognitive 

Style have greater Achievement in Mathematics than male students with Split or 

Undifferentiated Cognitive Styles. There is no significant difference in the mean 

scores of Achievement in Mathematics among other cognitive style group pairs such 

as Split style and Undifferentiated style, Split style and Intuitive style, Split style 

and Systematic style, Integrated style and Systematic style, Integrated style and 

Intuitive style, Systematic style and Undifferentiated style, Intuitive style and 

Undifferentiated style, and Systematic style and Intuitive style. 

 Significant difference was found in the mean scores of Achievement in 

Mathematics among different Cognitive Style groups in the case of rural students. 

Results of Post hoc revealed that significant difference was found between 

Integrated style and Split Cognitive style group. The rural students with 

Integrated Cognitive Style achieve higher in mathematics than rural students with 

Split style. There is no significant difference in the mean scores of Achievement 

in Mathematics among other cognitive style group pairs such as Split style and 

Undifferentiated style, Split style and Intuitive style, Split style and Systematic 

style, Integrated style and Systematic style, Integrated style and Undifferentiated 

style, Integrated style and Intuitive style, Systematic style and Undifferentiated 

style, Intuitive style and Undifferentiated style, and Systematic style and Intuitive 

style. 
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 There is no significant difference in the mean scores of Achievement in 

Mathematics of female and urban higher secondary school student with different 

Cognitive Styles. 

 Correlation Analysis revealed that significant relationship exists between 

AQ and Achievement in Mathematics for the total sample and subsamples. The 

Correlation Coefficient for the total sample was found to be 0.650 which is 

significant at 0.01 level. The coefficient of correlation indicates that the 

relationships of AQ with Achievement in Mathematics are positive and substantial 

for the total sample. It is also found that there exist positive and moderate 

relationships between each of the dimensions of AQ such as Control, Reach and 

Endurance and Achievement in Mathematics for the total sample and subsamples 

such as male, female and urban. Meanwhile there exists only a positive and low 

relationship in the case of Origin and Ownership dimension of AQ for the total 

sample and subsamples. Also there exists only a positive and low relationships 

between AQ and Achievement in Mathematics in the Reach and Endurance 

dimensions of rural students. 

 Multiple Regression Analysis revealed that the predictor variables such as 

Control, Origin and Ownership, Reach, and Endurance are significant predictors of 

Achievement in Mathematics of Higher Secondary School Students. 40 percent of the 

variation in the Achievement in Mathematics can be explained by the regression 

model. 

 The Regression equation is given by 

   ZY
' = 0.265 ZX1+ 0.298 ZX2 +0.222 ZX3 + 0.242 ZX4 

Where ZY =Standardised predicted value of Achievement in Mathematics 

 ZX1= Standardised predicted value of Control 

  ZX2= Standardised predicted value of Origin and Ownership 
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  ZX3= Standardised predicted value of Reach 

 ZX4 =Standardised predicted value of Endurance 

The equation can be interpreted as when there is an increase in standard deviations 

of Control by one unit there is a corresponding increase in Achievement in 

Mathematics by 0.265 standard deviations. 

 In the case of Origin and Ownership dimension, when there is an increase in 

the standard deviations by one unit, there is a corresponding increase in the 

Achievement of Mathematics by 0.298 standard deviations. Similarly for unit 

increase in the standard deviations of Reach, there is a corresponding increase of 

0.222 standard deviations in Achievement in Mathematics. Also, for unit increase in 

the standard deviations of Endurance, there is a corresponding increase of 0.242 

standard deviations in Achievement in Mathematics. 
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SUMMARY AND CONCLUSION 

 

Study in Retrospect 

Restatement of the Problem 

 Adversity Quotient is the ability of an individual to deal adverse situations in 

life. It empowers individuals to efficiently and effectively   face challenges and help 

them to keep on struggling when faced with difficulties in their life. The way 

through which a person perceives and processes information is important to make 

sense of the world around him and to become effective problem solvers. Cognitive 

style is the individualised manner of receiving and processing information. 

Mathematics is a challenging subject and students require mental ability to be 

successful in their learning process. Thus, the investigator decided to study on the 

Adversity Quotient, Cognitive Styles and their relation to Achievement in 

Mathematics. 

Title of the Study 

 The present study was stated as ADVERSITY QUOTIENT, COGNITIVE 

STYLES AND ACHIEVEMENT IN MATHEMATICS AMONG HIGHER 

SECONDARY SCHOOL STUDENTS IN KERALA 

Variables Selected for the Study 

 The independent variable, dependent variable and the classificatory variables 

of the present study were the following. 

Independent Variables 

 In the present study Adversity Quotient (AQ) and Cognitive Styles were 

treated as the independent variables of the study. 
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Dependent Variable 

 Achievement in Mathematics was treated as the dependent variable. 

Classificatory Variables 

 Gender and Locale were selected as the classificatory variables of the study. 

Objectives 

1. To examine whether there exist different levels of AQ among Higher 

Secondary School Students in Kerala for the total sample and sub samples 

drawn on the basis of Gender and Locale. 

2. To examine whether there exist different Cognitive Styles among Higher 

Secondary School Students in Kerala for the total sample and sub samples of 

the study. 

3. To find out whether there exist any significant differences in the mean scores 

of AQ, its dimensions and its components among the subsamples of the 

study. 

4. To find out whether there exists any difference in the mean scores of 

Achievement in Mathematics among the subsamples. 

5. To compare the mean scores of Achievement in Mathematics among 

students with High, Moderate and Low levels of AQ for the total sample and 

subsamples. 

6. To compare the mean scores of Achievement in Mathematics among 

students with different Cognitive Styles for the total sample and subsamples 

7. To find out whether there exists any significant relationship between AQ and 

Achievement in Mathematics for the total sample and subsamples. 

8. To find out whether there exist any significant relationships between each of 

the dimensions of AQ and Achievement in Mathematics for the total sample 

and subsamples. 
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9. To find out the individual and combined contributions of dimensions of AQ 

such as Control, Origin and Ownership, Reach, and Endurance in predicting 

Achievement in Mathematics for the total sample. 

Hypotheses 

1.  There exist different levels of AQ among Higher Secondary School Students 

in Kerala for the total sample and subsamples drawn on the basis of Gender 

and Locale. 

2. There exist different Cognitive Styles among Higher Secondary School 

Students in Kerala for the total sample and subsamples of the study.  

3. There exist significant differences in the mean scores of AQ, its dimensions 

and its components among the subsamples of the study. 

4. There exists significant difference in the mean scores of Achievement in 

Mathematics among the subsamples. 

5. There exist significant differences in the mean scores of Achievement in 

Mathematics among students with High, Moderate and Low levels of AQ for 

the total sample and subsamples. 

6. There exist significant differences in the mean scores of Achievement in 

Mathematics among students with different Cognitive Styles for the total 

sample and subsamples. 

7. There exists significant relationship between AQ and Achievement in 

Mathematics for the total sample and subsamples. 

8. There exist significant relationships between each of the dimensions of AQ 

and Achievement in Mathematics for the total sample and subsamples. 

9. There is significant individual and combined contributions of Dimensions of 

AQ such as Control, Origin and Ownership, Reach, and Endurance in 

predicting Achievement in Mathematics for the total sample. 
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Methodology 

Method 

 Survey method was used to collect data from Higher Secondary School 

Students in Kerala. 

Sample 

 The present study was conducted on a representative sample of 1130 

students of standard XI from Higher Secondary Schools in Kerala. The Sample 

was drawn by stratified sampling technique, giving due representation to gender 

and locale. 

Tools used for the Study 

 The investigator used the following tools for collecting data. 

1. Adversity Quotient Scale  

           The Adversity Quotient Scale was developed and standardized by the 

investigator with the help of her supervising teacher. The tool consisted of 52 

items. 

2. Cognitive Style Inventory 

           The Cognitive Style Inventory was developed and standardized by the 

investigator with the help of her supervising teacher. There were 40 items in the 

tool.       

 3.  Achievement Test in Mathematics  

 The investigator developed and standardised Achievement Test in 

Mathematics with the help of her supervising teacher. It was constructed based on 

Revised Blooms Taxonomy. The test consisted of both objective and descriptive 

type items. The maximum score was 25. 
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Statistical Techniques Used for the Study 

Descriptive Statistics 

           The mean, median, mode, standard deviation, skewness and kurtosis of AQ, 

Systematic and Intuitive scores of Cognitive Styles, and Achievement in Mathematics 

of Higher Secondary School Students for the Total sample and subsamples were 

calculated.                         

Percentage Analysis 

 In order identify the levels of Adversity Quotient and different Cognitive 

Styles of higher secondary school students, Percentage Analysis was conducted for 

the total sample and subsamples. 

Mean Difference Analysis 

 Test of significance of difference between two means for independent large 

sample was used to compare the mean scores of two independent groups (t test). The 

significant differences in the mean scores of more than two groups were compared 

by One-WayANOVA.  

 In the present study, test of significance of difference between means was 

used to find the significance of difference in the mean scores of the independent 

variable AQ, its dimensions and its components and also for the dependent variable 

Achievement in Mathematics. The comparison of students with High, Moderate and 

Low levels of AQ with respect to their Mathematics Achievement and also the 

comparison of the students with different Cognitive Styles with respect to their 

Mathematics Achievement were calculated by One-way ANOVA for the total 

sample and subsamples. Scheffe’s Post Hoc Test was used to find the groups with 

significant differences in their mean scores. 
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Correlation Analysis 

 The relationships between the independent and dependent variable was 

calculated using correlation analysis. In the present study, the relationships of AQ 

and its dimensions with that of Achievement in Mathematics were calculated using 

Pearson’s Product Moment Correlation method. 

Multiple Regression Analysis 

 The individual and combined contributions of the predictor variables such as 

Control, Origin and Ownership, Reach, and Endurance on the dependent variable, 

Achievement in Mathematics   was calculated by Multiple Regression Analysis 

using enter method.  

Findings of the Study 

 The major findings of the study are summarised below. 

1. It is found that there exist High, Moderate and Low levels of AQ among 

higher secondary school students. 15.22 percent of higher secondary school 

students belongs to High AQ group, 71.59 percent to Moderate AQ group 

and 13.18 percent to Low AQ group. 

2. Among male students, 14.21 percent belongs to High AQ group, 73.74 

percent to Moderate AQ group and 12.05 percent to Low AQ group. 

Similarly, among female students, 16.20 percent belongs to High AQ group, 

69.51 percent to Moderate AQ group and 14.29 percent to Low AQ group.  

3. Among Rural students, 15.81 percent belongs to High AQ group, 71.13 

percent to Moderate AQ group and 13.06 percent to Low AQ group. 

Similarly, among urban students, 14.60 percent belongs to High AQ group, 

72.08 percent to Moderate AQ group and 13.32 percent to Low AQ group. 

4. It is found that higher secondary school students are using different 

Cognitive Styles namely Split Style, Integrated Style, Undifferentiated Style, 
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Intuitive Style and Systematic Style. The percentage of higher secondary 

school students using Systematic Style, Intuitive Style, Integrated Style, 

Undifferentiated Style, and Split Style are 3.01 percent, 4.78 percent, 25.04 

percent, 19.47 percent, and 47.70 percent respectively.  

5. The percentages of male students using Systematic Style, Intuitive Style, 

Integrated Style, Undifferentiated Style and Split Style are, 4.14, 6.12, 18.35, 

25.35 and 46.04 respectively. Similarly, the percentages of female students 

using Systematic Style, Intuitive Style, Integrated Style, Undifferentiated 

Style and Split Style are 1.91, 3.50, 31.53, 13.76 and 49.30 respectively.  

6. The percentages of rural students using Systematic Style, Intuitive Style, 

Integrated Style, Undifferentiated Style and Split Style are 3.09, 4.98, 25.77, 

18.90 and 47.25 respectively. Similarly, the percentages of urban students 

using Systematic Style, Intuitive Style, Integrated Style, Undifferentiated 

Style and Split Style are 2.92, 4.56, 24.27, 20.07 and 48.18respectively. 

7. The study reveals that most of the students are using Split Style (47.70%) 

and are considered to have equal degree of Systematic and Intuitive 

orientations. Only a few students prefer either Systematic Style (3.01%) or 

Intuitive Style (4.78%) for the total sample. 

8.  It is found that there exists no significant difference in the mean scores of 

AQ between male and female students (t=1.05, p>.05) and also between rural 

and urban students (t=0.66, p>.05).  

9. There exists significant difference between male and female students in the 

mean scores of Origin and Ownership dimension of AQ (t=10.01, p<.01). 

The mean score of female students is higher than male students. Similarly, 

there exists significant difference in the mean scores of Reach dimension of 

AQ (t= 6.36, p<.01), where male students have highest mean score than 

female students. Also there exists significant difference in the mean scores of 
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Endurance dimension of AQ (t=4.86, p<.01), where mean score of male 

students is higher than female students. However there exists no significant 

difference in the mean score of Control dimension of AQ. 

10. There exists significant difference between rural and urban students in the 

mean scores of Origin and Ownership dimension of AQ (t=3.33, p<.01), 

where rural students have highest mean score than urban students. However, 

there exist no significant differences in the mean scores of Control, Reach 

and Endurance dimensions of AQ.  

11. It is found that among the subsample drawn on the basis of gender, there 

exists significant difference in the mean scores of Home related component 

of AQ, t= 6.84, p<.01 where mean scores of female students is higher than 

male students. Also, there exists significant difference in the mean scores of 

Individual related component of AQ, t= 4.08, p<.01 where male students are 

superior than female students. Similarly, there exists significant difference in 

the mean scores of Society related component of AQ, t=2.66, p<.01 where 

male students have high mean score than female students. However, there is 

no significant difference in the mean scores of Institution related component 

of AQ. 

12. It is found that among the subsample drawn on the basis of locale, significant 

difference exists in the mean scores of Home related component of AQ 

(t=3.86, p<.01), where rural students are superior than urban students. 

However there exist no significant differences in the mean scores of 

Individual related, Institution related and Society related components of AQ.  

13. There exists significant difference in the mean scores of Achievement in 

Mathematics of the students (t=2.71, p<.01) among the subsample drawn on 

the basis of gender where female students were found to be superior than 

male students. 
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14.  There exists no significant difference in the mean scores of Achievement in 

Mathematics (t=0.41, p>.05) among the subsample drawn on the basis of 

locale. 

15.  It is found that there exist significant differences in the mean scores of 

Achievement in Mathematics of higher secondary school students with High, 

Moderate and Low AQ for the total sample, F (2, 1129) = 312.61, p <.01. 

Scheffés Post Hoc Analysis shows that students with High AQ, Moderate 

AQ and Low AQ differ significantly in Mathematics Achievement. Students 

with High AQ have greater mathematics achievement than students with 

Moderate or Low AQ. 

16. There exist significant differences in the mean scores of Achievement in 

Mathematics of male students with High, Moderate and Low AQ, F (2, 555) 

= 158.82, p <. 01. Scheffés Post Hoc Analysis showed that students with 

High AQ, Moderate AQ and Low AQ differ significantly in Mathematics 

Achievement. Students in High AQ have greater Mathematics Achievement 

than students with Moderate or Low AQ. 

17. Similarly, there exist significant differences in the mean scores of 

Achievement in Mathematics of female students with High, Moderate and 

Low AQ, F (2, 573) = 158.24, p <.01. Scheffés Post Hoc Analysis showed 

that students with High AQ, Moderate AQ and Low AQ differ significantly 

in Mathematics Achievement. Students with High AQ have greater 

mathematics achievement than students with Moderate or Low AQ.  

18.  There exist significant differences in the mean scores of Achievement in 

Mathematics of rural students with High, Moderate and Low AQ, F (2, 581) 

= 142.37, p <.01. Scheffés Post Hoc Analysis showed that students with 

High AQ, Moderate AQ and Low AQ differ significantly in Mathematics 
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Achievement. Students with High AQ have greater mathematics achievement 

than students with Moderate or Low AQ. 

19. There exist significant differences in the mean scores of Achievement in 

Mathematics of urban students with High, Moderate and Low AQ, F (2, 547) 

= 172.78, p <.01. Scheffés Post Hoc Analysis showed that students with 

High AQ, Moderate AQ and Low AQ differ significantly in Mathematics 

Achievement. Students with High AQ have greater mathematics achievement 

than students with Moderate or Low AQ. 

20.  It is found that there exist significant differences in the mean scores of 

Achievement in Mathematics among higher secondary school students with 

different Cognitive Styles for the total sample, F (4, 1129) = 4.76, p <.01. 

Scheffés Post Hoc Analysis showed that there exist significant differences in 

the mean scores of Achievement in Mathematics between Split and Integrated 

Cognitive Style group and also between Integrated and Undifferentiated 

Cognitive Style group. Students with Integrated Cognitive Style have greater 

Achievement in Mathematics than the students with Split Cognitive Style or 

Undifferentiated Cognitive Style. 

21. There exist significant differences in the mean scores of Achievement in 

Mathematics among male students with different Cognitive Styles, F (4, 555) 

= 3.85, p <.01. Scheffés Post Hoc Analysis showed that there is significant 

difference in the mean scores of Achievement in Mathematics between Split 

and Integrated cognitive style group and also between Integrated and 

Undifferentiated Cognitive Style group. Achievement in Mathematics of 

male students with Integrated Cognitive Style is higher than that of the 

students with Split Cognitive style or Undifferentiated Cognitive Style 

22. There exist significant differences in the mean scores of Achievement in 

Mathematics among rural students with different Cognitive Styles, F (4, 581) 
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= 3.208, p <.05. Scheffés Post Hoc Analysis showed that there is significant 

difference in the mean scores of Achievement in Mathematics of students 

between Split and Integrated Cognitive Style group. The students with 

Integrated Cognitive Style have greater Achievement in Mathematics than 

the students with Split Cognitive Style. 

23. There exist no significant differences in the mean scores of Achievement in 

Mathematics among female students, (F= 0.985, p>.01) and urban students 

(F=1.864, p>.01) with different cognitive styles. 

24. It is found that there exists substantial and significant (0.01 level) positive 

relationship between AQ and Achievement in Mathematics of higher 

secondary school students for the total sample and subsamples of the study.  

25. There exist significant (0.01 level) positive relationships between each of the 

dimensions of AQ such as Control, Origin and Ownership, Reach, and 

Endurance with Achievement in Mathematics of higher secondary school 

students for the total sample and subsamples of the study. The relationship is 

moderate in the case of Control, Reach, and Endurance dimensions where as 

it is low in the case of Origin and Ownership dimensions for the total sample 

and subsamples such as male, female and urban. Among rural students, the 

relationship is moderate in the case of Control dimension and low in the case 

of Origin and Ownership, Reach and Endurance dimensions.  

26. Multiple regression coefficient for the predictor variables is found to be 0.632 

which is significant at 0.01 level. It means that the predictor variables such as 

Control, Origin and Ownership, Reach, and Endurance contributes in 

predicting Achievement in Mathematics. The percentage of joint contribution 

of Control, Origin and Ownership, Reach, and Endurance in predicting 

Achievement in Mathematics is found to be 40.0 percent. The individual 

contributions of Control, Origin and Ownership, Reach, and Endurance in 
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predicting Achievement in Mathematics are 11.87 percent, 7.54 percent, 9.41 

percent and 11.11 percent respectively. 

 For predicting Achievement in Mathematics from the predictor variables 

namely Control, Origin and Ownership, Reach and Endurance of higher secondary 

school students, the regression equation is formed. The equation is 

Y1 = 0.190 X1+ 0.198 X2+ 0.123 X3+ 0.175 X4 – 7.342 

Where, 

Y1 - Predicted value of Achievement in Mathematics 

X1 – Score on Control 

X2– Score on Origin and Ownership 

X3– Score on Reach 

X4– Score on Endurance 

 Multiple Regression Equation is modified by using standardized beta 

coefficients is as follows  

 ZY
' = 0.265 ZX1+ 0.298 ZX2 +0.222 ZX3 + 0.242 ZX4 

Where  ZY
' =Standardised predicted value of Achievement in Mathematics 

 ZX1= Standardised predicted value of Control 

  ZX2= Standardised predicted value of Origin and Ownership 

 ZX3= Standardised predicted value of Reach 

 ZX4 =Standardised predicted value of Endurance. 

Tenability of Hypotheses 

1) Hypothesis 1 - There exist different levels of AQ among Higher Secondary 

School Students in Kerala for the total sample and subsamples drawn on 

the basis of Gender and Locale. 

 The analysis revealed that there exist High, Moderate and Low levels of 

AQ among higher secondary school students for the Total Sample and sub 
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samples drawn on the basis of gender and locale. Thus, the above hypothesis is 

substantiated. 

2) Hypothesis 2-There exist different Cognitive Styles among Higher 

Secondary School Students in Kerala for the total sample and subsamples of 

the study. 

 The analysis revealed that different Cognitive Styles namely Split Style, 

Integrated Style, Undifferentiated Style, Intuitive Style and Systematic Style 

were identified among Higher Secondary School Students for the Total sample 

and sub samples drawn on the basis of gender and locale. Thus, the hypothesis is 

substantiated. 

3) Hypothesis 3- There exist significant differences in the mean scores of AQ, 

its dimensions and its components among the subsamples of the study. 

 The analysis revealed that there is no significant difference in the mean 

scores of AQ of the students among the subsamples. Also, it was found that 

between male and female students there exist significant differences in the mean 

scores of each dimension of AQ such as Origin and Ownership, Reach, and 

Endurance. However, between male and female students there is no significant 

difference in the mean scores of Control dimension of AQ. Similarly, between 

rural and urban students there exist no significant differences in the mean scores 

of each dimension of AQ such as Control, Reach and Endurance. However, 

between rural and urban students significant difference was found in the Origin 

and Ownership dimension of AQ. Thus, the hypothesis is partially substantiated. 

4) Hypothesis 4- There exists significant difference in the mean scores of 

Achievement in Mathematics among the subsamples. 

 The analysis revealed that there is significant difference in the mean scores 

of Achievement in Mathematics between male and female students. It was also 

found that there is no significant difference in the mean scores of Achievement in 
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Mathematics between rural and urban students. Thus, the hypothesis is partially 

substantiated. 

5) Hypothesis 5 - There exist significant differences in the mean scores of 

Achievement in Mathematics among students with High, Moderate and 

Low levels of AQ for the total sample and subsamples 

 It was found that there exist significant differences in the mean scores of 

Achievement in Mathematics among students with High, Moderate and Low AQ 

groups for the Total Sample and sub samples drawn on the basis of gender and 

locale. Students with High AQ have greater Achievement in Mathematics than 

students with Low or Moderate AQ for the Total sample and sub samples of the 

study. Thus, the hypothesis is substantiated. 

6) Hypothesis 6 - There exist significant differences in the mean scores of 

Achievement in Mathematics among students with different Cognitive 

Styles for the total sample and subsamples. 

 The analysis revealed that there exist significant differences in the mean 

scores of Achievement in Mathematics of students with different Cognitive 

Styles for the total sample and for subsamples such as male and rural. Significant 

difference exists between Split and Integrated Cognitive Style group and 

Undifferentiated and Integrated Cognitive Style group for the total sample and 

for subsample male. The significant difference exists between Integrated and 

Split Style among rural students. There are no significant differences between 

the other pairs of Cognitive Style groups of higher secondary school students 

with respect to their Achievement in Mathematics. Thus, the above hypothesis is 

partially substantiated. 

7) Hypothesis 7 - There exists significant relationship between AQ and 

Achievement in Mathematics for the total sample and subsamples. 

 Significant and positive relationship was found between AQ and 

Achievement in Mathematics for the Total and sub samples drawn on the basis of 
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gender and locale of higher secondary school students. Thus the hypothesis is 

substantiated.  

8) Hypothesis 8- There exist significant relationships between each of the 

dimensions of AQ and Achievement in Mathematics for the total sample 

and subsamples. 

 Significant and positive relationship was found between each dimension of 

AQ and Achievement in Mathematics for the Total and sub samples based on 

gender and locale of higher secondary school students. Thus, the hypothesis is 

substantiated. 

9) Hypothesis 9 - There is significant individual and combined contributions of 

Dimensions of AQ such as Control, Origin and Ownership, Reach, and 

Endurance in predicting Achievement in Mathematics for the total sample. 

 Multiple Regression analysis revealed that the variation in the 

Achievement in Mathematics score can be explained by the regression model 

developed with the predictor variables Control, Origin and Ownership, Reach, 

and Endurance. There is significant individual and combined contribution of the 

predictor variables on Achievement in Mathematics. Thus, the hypothesis is 

substantiated. 

Conclusions 

 The findings of the present study revealed that there exist different levels 

of AQ such as High, Moderate and Low AQ among higher secondary school 

students. Majority (71.59 percent) of the students are of Moderate AQ. It is also 

noted that there exists no significant difference in the mean scores of AQ among 

subsamples drawn on the basis of gender. This showed that both male and female 

students are equal in dealing with adversities. This is in line with the findings of 

Khairani and Abdullah (2018), Rathee and Sharma (2018), Hema and Gupta 
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(2015) and Cornista and Mecasaet (2013). While it is in contradiction with the 

findings of Vinas and Malabanan (2015) and Beri (2016). The result of the 

present study also revealed that there is no significant difference between rural 

and urban students in the mean scores of AQ. This is also supported by the 

findings of Rathee and Sharma (2018). 

 The findings of the study also showed that gender difference was not found 

in the Control dimension of AQ. In the Origin and Ownership dimension of AQ, 

female students were superior to male students. This supports the findings of Hanum 

(2018). The present study also revealed that in both Reach and Endurance 

dimensions of AQ, male students were found to be superior to female students. 

Locale wise difference was found only in the Origin and Ownership dimension of 

AQ, where rural students were superior to urban students. 

 The findings of the study also revealed that there exist gender differences 

in the mean scores of Individual related, Home related and Society related 

components of AQ. Male students deal individual and societal adversities in a 

better way than female students. At the same time female students deal home 

related adversities better than male students. Also, there is no significant 

differences between male and female students in the Institutional related 

component of AQ. 

 The study also revealed that students with High AQ achieve greater in 

Mathematics than students with Moderate AQ or Low AQ. The findings of 

Darmawan et al. (2019) supports that students with High AQ have better 

Mathematics Achievement than students with Moderate or Low AQ. Similarly, 

Students with Moderate AQ have better Mathematics Achievement than students 

with Low AQ. It is noted that the study conducted by Punamasari et al. (2019) 

revealed that Reflective Thinking Process in Mathematical Problem Solving of 

junior high school students with High AQ was different from students with 
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Moderate AQ or Low AQ. The investigator also noticed that studies conducted by 

Dina et al. (2018) revealed that students with High AQ showed high level of 

flexibility in Mathematical problem solving, students with Moderate AQ was less 

able to show flexibility and students with Low AQ doesn’t able to show flexibility in 

mathematical problem solving. Also, it is noted that the findings of Hidayat and 

Husnussalam (2019) showed that the Mathematical Understanding Ability of 

students with High AQ are better than students with Moderate AQ or Low AQ. The 

results of the studies of Bakare (2015) showed that students with High AQ showed 

high Academic Achievement. In the present study significant difference also exists 

in the mean scores of Achievement in Mathematics based on High, Moderate and 

Low AQ among subsamples.  

 It is also found that there is significant positive relationship between AQ and 

Achievement in Mathematics of higher secondary school students. This is in line 

with the findings of Bakare (2015). It is also found that there is significant 

individual and combined contributions of dimensions of AQ such as Control, Origin 

and Ownership, Reach, and Endurance in predicting Achievement in Mathematics. It 

is noted that the findings of Bakare (2015) also showed that AQ is the most 

significant predictor of Academic Achievement of students. 

 The study also showed that different Cognitive Styles namely Systematic 

Style, Intuitive Style, Split Style, Integrated Style and Undifferentiated Style are 

found among higher secondary school students. Most of the students (47.70 percent) 

possesses Split Style. This revealed that they were considered to have equal degree 

of Systematic and Intuitive specialisations. They use only one style at a time 

depending mainly on the nature of the task before them. Also, there is significant 

difference in the mean scores of Achievement in Mathematics among students with 

different Cognitive Styles for the total sample, male and rural students. Students 

with Integrated Cognitive Style achieve higher than the students with Split or 
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Undifferentiated Style for the total sample and among male students. Rural students 

with Integrated Cognitive Style achieve higher than the students with Split Style. 

This revealed that students with Integrated Cognitive Style have high Systematic and 

Intuitive specialisations and they attempt to do things by changing styles quickly 

with ease. 
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RECOMMENDATIONS 

 

 This chapter describes the Educational Implications of the Study on the basis 

of the findings. Also, the investigator suggests some recommendations to the 

stakeholders based on the findings. Suggestions for further research are also included 

in this chapter. 

Educational Implications of the Study 

 Learning is a continuous process. Students face various challenging 

situations while learning. Whatever be the challenges students face, they may be 

trained to meet all the tough situations in life. Then only they may be able to meet 

the demands of the present competitive world. 

 Adversities may influence individuals positively or negatively depending on 

how one reciprocates to it. The success of a person during  the toughest periods in 

life depends on his or her ability to counter them efficiently and to learn from 

adversities rather than conceding defeat. 

 AQ is the concept introduced by Stoltz (1997) for enhancing the success of 

an individual. It is a measure of a person’s hardwired pattern of responses to 

adversities.AQ can be applied to self, to others and to organizations(Stoltz,2000). 

According to Stoltz (2000), improving individual’s responses to adversities may 

result in their personal and professional attainment. AQ has attained prominent place 

in the educational field also. 

The present study explored higher secondary school students’ AQ and 

Cognitive Styles. The study also analysed Mathematics Achievement of the students 

in relation to their AQ and Cognitive Styles. 
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The study revealed that higher secondary school students of Kerala belonged 

to 3 groups based on their levels of AQ namely High AQ, Moderate AQ and Low 

AQ. It is found that the percentage of female students (14.29%) in Low AQ group is 

higher than their male counterparts (12.05%).The percentages of rural (13.06%) and 

urban (13.32%) students in the  Low AQ group is nearly the same.  

The study also revealed that female students effectively tackled Home 

related adversities than their male counter parts. The individual and Society related 

adversities were effectively handle by male students when compared to female 

students. It indicates that female students may be provided opportunities to interact 

with society which helps them to overcome adversities.  

The result of the study also indicated that female and rural students were 

willing to own the outcome of adversities.  Male students were  able to restrict 

adversities entering into other areas of their work than their female counterparts. It 

was also found that female students consider adversities as long lasting. These 

findings indicated the need for empowering female students. 

Exploring AQ of the students will be helpful for the teachers. Teachers may 

train students to analyse the difficulties they face and develop resilient attitude to 

overcome them effectively.  

As Mathematics Achievement is a deciding factor for higher secondary 

school students, due consideration may be given to improve their level of 

achievement. The findings of the study revealed that female students were superior 

to male students in Mathematics Achievement. It indicated that more focus may be 

given to increase the interest in the subject among male students. 

On comparing Mathematics Achievement of higher secondary school 

students on the basis of High, Moderate and Low AQ, it is observed that students 
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with High AQ were found to be superior than those with Moderate or Low AQ. 

Similarly, students with Moderate AQ showed greater achievement in Mathematics 

than those with Low AQ. It implied that Mathematics Achievement of higher 

secondary school students varied with levels of AQ. It is also observed that there is 

significant positive relationship between AQ and Achievement in Mathematics. 

Also, AQ predicted Mathematics Achievement of higher secondary school students. 

The study also revealed the contribution of each dimensions of AQ in predicting 

Mathematics Achievement. This supports the need to strengthen the dimensions of 

AQ of the students. A survey may be conducted to explore the profile of the students 

in each dimension of AQ. It will help to identify the strengths and weaknesses of the 

students in relation to the dimensions of AQ. 

The investigator also analysed the Cognitive Styles of higher secondary 

school students. Cognitive Styles are considered as the individual way of receiving 

and processing information. It describes the cognitive processes related to 

information processing. All individuals are unique in every aspect. The awareness 

about these unique characteristics and knowledge about style preferences of the 

individuals is important in the teaching- learning context. 

In the present study, instead of focussing on the two extremes of Wholist- 

Analytic dimensions, the investigator examined the continua in between the two 

extremes using Martin’s Cognitive Style model (1983). The investigator identified 3 

Cognitive Styles namely Integrated style, Undifferentiated style and Split style along 

with the two extreme styles namely Systematic Style and Intuitive Style. 

A person with Systematic style follows a well-defined step by step 

method while a person with Intuitive style follows unpredictable means for 

problem solving. In the Integrated style, one may adapt to either Systematic or 
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Intuitive orientations consequently. People with Undifferentiated style cannot be 

distinguished between Systematic or Intuitive orientations. People with Split 

style have equal degree of both Systematic and intuitive orientations and use 

them depending on the contexts. 

While exploring Cognitive Styles of higher secondary school students it 

was observed that only a few percent of students belonged to Systematic (3.01%) 

and Intuitive (4.78%) styles. Most of the students possess Split Style (47.70 %) 

and thus have equal degree of systematic and intuitive orientations. 25.04% 

percent of the students were found to be using Integrated Style. They were 

identified as problem solvers and subconsciously use either Systematic or 

Intuitive style characteristics. 19.47 percent of students were using 

Undifferentiated style. They never show any particular style orientations and rely 

on external support and guidance. 

The result of the study thus indicated that most students exhibited the 

characteristics of the styles in the continua in between the two extreme style 

dimensions and only a few percentage of students were found to have the 

characteristics of the extreme styles. So, Martin’s (1983) Cognitive Style Model is 

better explained the Cognitive Style characteristics of higher secondary school 

students. 

Along with the above findings, it is also found that students with Integrated 

Style have better Mathematics Achievement than students with Split or 

Undifferentiated style for the total sample. Thus, instead of focusing on a particular 

style, students may be familiarised about the strategies of alternate styles. Such 

exposure may be useful for them to improve their performance. 
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Recommendations of the Study 

 Based on the findings of the study the investigator suggests some 

recommendations that are given below. 

Teachers 

 Encourage students to develop healthy risk-taking attitude by providing 

challenging tasks while teaching and give feedback at each stage of their 

progress to improve their AQ. 

 Teachers may try to avoid gender stereotyping in the classroom so that 

female students may get more exposure to society by participating in various 

activities and programmes from the school itself.  

 Teachers may focus on guiding students rather than solving their problems to 

increase their ability to manage adversities. 

 Teachers may communicate with the parents for ensuring a healthy home 

environment. 

 Female students may be trained to improve their confidence level so that 

they become self-reliant and able to meet any sort of challenges from the 

society. Encourage them to develop their social skills through suitable 

classroom activities. 

 Female students may be given training in various programs like Woman 

Empowerment Programs, Self Defence Programs, Communication Skill 

Development Programs etc. They may be encouraged to join Student Police, 

NCC, NSS, Guides etc. 

 Students with High AQ may have a strong urge to attain achievements. 

Teachers may focus on maintaining their urge to succeed. 
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 Students with Moderate AQ may find themselves in a comfortable position, 

they may not use their full potential unless exposed to external motivation 

programs. They may be promoted to participate in programs and activities 

such as Olympiads, Talent Search Exams, Workshops, Sports, etc. 

 Students with Low AQ never try to succeed. They need more care and 

support to develop positive attitude towards taking challenges in life. It is 

essential to enhance their AQ. Train them in activities which involve varying 

difficulty level in a progressive manner. Encourage such students to learn 

through trial and error method. 

 The findings of the study revealed that students cannot be classified only on 

the basis of either of the characteristics of systematic or intuitive 

orientations. Most of the students showed both the characteristics up to a 

certain degree. Thus, teachers need to identify students’ cognitive styles 

based on multidimension and plan classroom activities and teaching 

strategies accordingly. 

Curriculum Planners, Administrators and Policy Makers 

 Curriculum planners may give priority to develop flexible and personalised 

curriculum. 

 A survey may be conducted for students especially among adolescents, to 

measure their AQ, to identify strengths and weaknesses in the dimensions of 

AQ and to know the levels of AQ. Identifying one’s own strengths and 

focussing on it may help to gain confidence and motivation and thus helps to 

view opportunities around them.  

 The school administrators may provide sessions on parenting which may be 

helpful for the parents to understand the adversities faced by the adolescents 

and to find better ways to channelise their emotions and feelings. The 
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guidance and support from the parents may develop students’ ability to 

control home related adversities. Also, promote engagement of parents’ 

participation in the intervention programs for enhancing AQ of the students. 

 The result of the study also implicated the need for improving the ability of 

female students to effectively deal with society related adversities. 

Curriculum planners and school administrators may establish healthy school-

community relationship through various collaborative programs.  

 School administrators may conduct various guidance and counselling 

programs to equip students to overcome the adversities they encounter in life 

including those related to learning also. They may be given opportunities to 

develop coping strategies to deal with tough situations and manage daily 

challenges and adversities. Various workshops may be conducted with a 

view to enhance students’ resilience. 

 Include Self-regulatory learning skills in the pedagogy in order to develop 

resilience among learners. 

 A survey may be conducted among the students to understand their cognitive 

styles. It helps to visualize educational planning that may address the 

individual differences in Cognitive Styles. The knowledge about cognitive 

styles of the students may be utilized in the development of various 

individualized learning programs for students.  

 Make provisions in the curriculum to promote style flexibility among the 

learners. Due importance may be given in the curriculum to develop meta 

cognitive skills which may help students to overcome their style rigidity. 

 Implement e-learning pedagogy and integrate learning activities based on 

augmented and virtual learning which will be helpful for students with 

different Cognitive Styles 
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 Teachers may be given training to use various teaching strategies required 

for accommodating students with different cognitive styles. 

 Curriculum planners may encourage autonomy in learning which will be 

more useful in the learning of Mathematics. It may help to develop a sense of 

control and ownership over their own learning. 

Suggestions for Further Research 

 The study may be replicated among students of Kendriya Vidyalayas, 

Navodaya Vidyalayas, Military Schools and Residential Schools at 

secondary and senior secondary levels. 

 A study may be conducted among higher secondary school students to 

know their career aspirations in relation to AQ and Cognitive Styles. 

 A study may be conducted among tribal students and non- tribal students 

to compare their AQ. 

 A comparative study may be conducted among students of fishermen and 

non-fishermen families to know their AQ. 

 A study on Leadership behaviour of school principals in relation to their 

Cognitive Styles and AQ may be conducted. 
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Appendix I 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ADVERSITY IDENTIFICATION QUESTIONNAIRE 

DR. Abdul Kader Parambat    Sheni P.R. 

Research Supervisor     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 

 
PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male   Female 

Locale   : Rural     Urban     
 

 

\nÀt±i§Ä 

 \n§sf kw_Ôn¡p¶ Nne tNmZy§Ä NphsS \ÂInbncn¡p¶p. 
Hmtcm tNmZy¯n\pw "D­v' AsÃ¦nÂ "CÃ' F¶n§s\ 2 {]XnIcW§fm 
WpÅXv. tNmZy§Ä {i²m]qÀÆw hmbn¨p AXXv tImf§fnÂ Hcp Sn¡v 

amÀ¡v () D]tbmKn¨p \n§fpsS bYmÀ° {]XnIcW§Ä tcJs¸Sp¯pI. 
FÃm tNmZy§Ä¡pw Zbhmbn {]XnIcn¡pI. \n§fpsS {]XnIcW§Ä cl 
kyambn kq£n¡p¶Xpw KthjW Bhiy¯n\mbn am{Xw D]tbmKn¡p 
¶XpamWv. 

 

{I
a
 

\
¼

À
 

{]kvXmh\IÄ Yes No 

1. ]T\¯nÂ \n§Ä¡v AanX`mcw tXm¶p¶pt­m?   

2 A[ym]IcpsS s]cpamä¯nÂ \n§Ä¡v AkzØX tXm¶p 
¶pt­m? 

  

3. \n§fpsS A[ym]IcpsS ]n´pW \n§Ä¡v In«msX hcmdp 
t­m? 

  

4. ¢mknse Nne hnZymÀ°nIÄ¡v A[ym]IÀ {]tXyI ]cnKW\ 
\ÂIp¶pt­m? 

  

5. A[ym]IcpsS {]hr¯nIÄ \n§sf am\knIambn thZ\n 
¸n¨n«pt­m? 

  

6. k-vIqfnte¡p bm{X sN¿p¶XnÂ \n§Ä¡v _p²nap«v tXm¶p 
¶pt­m? 

  



 viii 

{I
a
 

\
¼

À
 

{]kvXmh\IÄ Yes No 

7. kplr¯p¡Ä¡nSbnÂ \n§Ä¡v th­{X ]cnKW\ In«m 
¯Xmbn tXm¶mdpt­m? 

  

8. \n§fpsS amXm]nXm¡Ä \n§sf Hcp]mSv iImcn¡p¶pt­m?   

9. ]T\hpambn _Ôs¸« kma{KnIÄ bYmkabw e`n¡m³ 
\n§Ä¡v _p²nap«pt­m? 

  

10. kplrZv_Ô§Ä XIcp¶ kmlNcy§Ä \n§Ä A`napJoI 
cn¨n«pt­m? 

  

11. elcnhkvXp¡fpsS D]tbmK¯n\pÅ {]tem`\w \n§Ä 
t\cn«n«pt­m? 

  

12. A[ym]IcnÂ \n¶v \n§Ä¡v imcocnI ]oU\w A\p`hs¸ 
«n«pt­m? 

  

13. elcnhkvXp¡fpsS D]tbmK¯nÂ \n¶v ]pd¯pIS¡m³ 
\n§Ä¡v Ignbptam? 

  

14. \n§fpsS ktlmZc§Ä¡v e`n¡p¶ AtX c£mIÀXr 
]cnKW\IÄ \n§Ä¡v e`n¡p¶pt­m? 

  

15. {]nbs¸«hcpsS thÀ]mSv DÄs¡mÅm³ \n§Ä¡v _p²n 
ap«pt­m? 

  

16. kaql¯nÂ \n¶v \n§Ä¡v A{]Xo£nXamb {]iv\§Ä 
t\cntS­n h¶n«pt­m? 

  

17. {]nbs¸«hÀ¡v KpcpXcamb AkpJ§Ä hcpt¼mÄ \n§ 
Ä¡v Akl\obamb ZpxJw tXm¶mdpt­m? 

  

18. ]T\hpambn _Ôs¸« tPmenIÄ IrXykab v̄ ]qÀ¯n 
bm¡m³ \n§Ä¡v _p²nap«pt­m? 

  

19. Xm¦fpsS A{i² ImcWw {][m\s¸« tcJIÄ \ãs¸«n«p 
t­m? 

  

20. \n§Ä¡v A]IÀjXmt_m[w tXm¶p¶pt­m?   

21. \n§fpsS A{i² aqew hne]nSn¸pÅ hkvXp¡Ä \ãs¸ 
«n«pt­m? 

  

22. \n§Ä¡v ho«nÂ Ac£nXmhØ A\p`hs¸Sp¶pt­m?   

23. \n§fpsS amXm]nXm¡Ä km¼¯nI _p²nap«pIÄ t\cnSp 
¶pt­m? 

  

24. \n§fpsS kplr¯p¡fpambn Dujvafamb _Ôw \ne\nÀ 
¯m³ \n§Ä¡v km[n¡msX hcmdpt­m? 

  

25. \n§Ä¡v A[ym]IcnÂ \n¶pw iàamb hnaÀi\w t\cn«n 
«pt­m? 

  



 ix

{I
a
 

\
¼

À
 

{]kvXmh\IÄ Yes No 

26. kplr¯p¡Ä \n§sf hÃmsX ]cnlkn¡mdpt­m?   

27. \n§Ä¡v F{X ]cn{ian¨n«pw ]co£bnÂ \Ã amÀ¡v t\Sm³ 
IgnbmsX hcmdpt­m? 

  

28. DtZyin¨ t]mse ]co£¡p X¿msdSp¡m³ \n§Ä¡v Ign 
bmsX hcmdpt­m ? 

  

29. \n§Ä ]Xnhmbn BtcmKy{]iv\§Ä t\cnSp¶pt­m?   

30. IpSpw_mwK§Ä \n§fpsS A`n{]mb§Ä AhKWn¡mdp 
t­m? 

  

31. ]mtTyXc {]hÀ¯\§fnÂ ]s¦Sp¡m³ \n§Ä \nÀ_Ôn¡ 
s¸Smdpt­m? 

  

32. {]IrXnZpc´§Ä ImcWw \n§Ä¡v {]iv\§Ä t\cn«n«p 
t­m? 

  

33. aäpÅhÀ krãn¨ {]iv\§fpsS D¯chmZn¯w \n§Ä¡v 
GÂt¡­Xmbn h¶n«pt­m? 

  

34. aäpÅhcpambn CS]gIm³ \n§Ä¡v _p²nap«pt­m?   

35. \n§Ä tkmjyÂ aoUnb hfsc A[nIw D]tbmKn¡m 
dpt­m? 

  

36. tkmjyÂ aoUnb hgnbpÅ kulrZ§Ä aqew \n§Ä¡v 
{]iv\§Ä A\p`hs¸Smdpt­m? 

  

37. ¢mkv apdnbnse ]T\ {]hÀ¯\§fpambn s]mcp¯s¸Sm³ 
\n§Ä¡v _p²nap«pt­m? 

  

38. Xm¦Ä¡v lbÀsk¡³Udn hnZym`ymk¯n\v {]nbs¸« hnj 
b§fnÂ {]thi\w In«msX h¶n«pt­m? 

  

39. \n§Ä¡v amXm]nXm¡fpsS {]Xo£bvs¡m v̄ Dbcm³ km[n 
¡msX h¶n«pt­m? 

  

40. {]mb]qÀ¯nbmIpt¼mÄ D­mIp¶ imcocnI amä§fpambn 
s]mcp¯s¸Sm³ \n§Ä¡v _p²nap«v t\cn«n«pt­m? 

  

41. tamiw hyànIfpambn kulrZ¯nÂ \n§Ä AIs¸«p 
t]mbn«pt­m? 

  

42. A[ym]IÀ \n§sf sXän²cn¡m³ CSbmbn«pt­m?   

43. \n§fpsS amXm]nXm¡Ä Ft¸mgpw ]ckv]cw hg¡nSmdp 
t­m? 

  

44. \n§fpsS amXm]nXm¡Ä¡v Øncamb tPmenbpt­m?   

45. \n§Ä¡v hmSI ho«nÂ Xmakn¡p¶ {]bmkw t\cn«n«pt­m?   



 x

{I
a
 

\
¼

À
 

{]kvXmh\IÄ Yes No 

46. k-vIqÄ kwk-vImchpambn s]mcp¯s¸Sp¶XnÂ Xm¦Ä¡v 
{]bmkw t\cn«n«pt­m? 

  

47. \n§Ä PmXn hnthN\w t\cn«n«pt­m?   

48. {]Wb_Ôw XIÀ¶Xmbn Xm¦Ä¡v A\p`hs¸«n«pt­m??   

49. \n§fpsS amXm]nXm¡Ä¡v CSbv¡nsS AkpJw hcmdp 
t­m? 

  

50. \n§fpsS c£nXm¡fnÂ BÀs¡¦nepw s]cpamässhIeyw 
DÅXmbn tXm¶nbn«pt­m? 

  

51. \n§Ä¡v AkpJIcamb ]T\ A´co£w t\cntS­n h¶n 
«pt­m? 

  

52. \n§fpsS cq]`mh¯nÂ \n§Ä¡v DXvIWvT tXm¶mdpt­m?   

53. IpSpw_mwK§fpambn ]e Imcy§fnepw tbmPn¨p t]mIm³ 
Xm¦Ä¡v {]bmkw tXm¶mdpt­m? 

  

54. Xm¦fpambn AbÂ]¡¡mÀ¡v kulrZ _Ôw Dt­m?   

55. tPmenkw_Ôambn c£nXmhn\p \n§fnÂ \n¶pw AI¶p 
\nÂt¡­ kmlNcyw D­mbn«pt­m? 

  

 

\nÀt±i§Ä 

apIfnÂ sImSp¯ncn¡p¶XnÂ \n¶pw hyXykvXambn atäsX¦nepw Xc¯nepÅ   
{]XnIqe kmlNcyw \n§Ä¡v  A\p`hs¸«n«ps­¦nÂ  AXp Xmsg  Hs¶m 
¶mbn tcJs¸Sp¯pI. 
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Appendix I 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ADVERSITY IDENTIFICATION QUESTIONNAIRE 

DR. Abdul Kader Parambat    Sheni P.R. 

Research Supervisor     Research Scholar 

Principal      Govt. College of Teacher Education,  

Govt. College of Teacher Education, Kozhikode  Kozhikode 

 
PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male   Female 

Locale   : Rural     Urban     
 

Directions 

Some questions concerning you are given below. Each questionhas2 
responses such as ‘Yes’ or ‘No’. Read the questions carefully and mark your true 
responses by putting a tick mark () in the respective columns. Please respond to 
all questions. Your responses will be kept confidential and will be used for research 
purpose only. 

 

Sl. 

No 
Statements Yes No 

1. Do you feel overburdened with your studies?   

2 Do you feel uncomfortable by the behaviour of teachers.   

3. Are you not getting the support of your teachers?   

4. Do teachers give special consideration to some students in the 

class? 

  

5. Have you been emotionally hurt by the actions of teachers?   

6. Do you find difficulty in traveling to school ?   

7. Do you feel that you are not getting consideration from friends?   

8. Do your parents scold you a lot?   

9. Do you find it difficult to obtain study related materials in time?   



 xii

Sl. 

No 
Statements Yes No 

10.  Have you faced situations of breaking of friendships?   

11. Have you faced temptation to substance abuse?   

12. Have you experienced physical harassment from teachers?   

13. Were you able to get out of substance abuse?   

14. Do you get the same parental considerations as your siblings?   

15. Do you find it difficult to accept the separation of loved ones?   

16.  Have you faced unexpected problems from society?   

17. Do you feel unbearably sad when loved ones become seriously ill?   

18. Do you find it difficult to complete study related tasks on time?   

19. Have you lost important documents due to your carelessness?   

20.  Do you feel inferiority complex?   

21.  Have you lost valuable materials due to your negligence?   

22.  Do you feel insecurity at home?   

23. Do your parents face financial difficulties?   

24. Are you unable to maintain warm relationships with your friends?   

25. Have you faced strong criticism from teachers?   

26. Do your friends make fun of you a lot?   

27. Are you unable to score good marks in exams even if you do hard 

work? 

  

28. Are you unable to prepare for the exam as intended?   

29. Do you face health problems regularly?   

30. Do your friends ignore your comments?   

31. Are you forced to participate in extracurricular activities?   

32. Have you been faced problems due to natural calamities?   

33. Have you ever had to bear responsibility of problems created by 

others?  

  



 xiii 

Sl. 

No 
Statements Yes No 

34. Do you have difficulty in mingling with others?   

35. Do you use social media a lot?   

36. Do you experience problems by friendships through social media?   

37. Do you find it difficult to adapt to learning activities in the 

classroom? 

  

38. Have you failed to get admission in your favourite subjects for 

higher secondary education? 

  

39. Have you failed to live up to your parents' expectations?   

40. Have you faced difficulty adjusting to the physical changes that 

come with puberty? 

  

41. Have you ever fallen into friendship with bad individuals?   

42. Have teachers ever misunderstood you?   

43. Do your parents always quarrel with each other?   

44. Do your parents have a regular job?   

45. Are you having trouble living in a rented house?   

46. Have you had difficulty adjusting to the school culture?   

47. Have you ever faced caste discrimination?   

48. Have you ever felt a broken relationship?   

49. Do your parents get sick often?   

50. Did any of your parents seem to have a behaviour disorder?   

51. Have you faced unpleasant learning environment?   

52. Do you feel anxious about your appearance?   

53. Do you find it difficult to agree on many things with family 

members? 

  

54. Do your parents get angry always?   

55. Do your neighbours have friendly relations with you?   



 xiv

Sl. 

No 
Statements Yes No 

56 Has there been a situation where the parents have to stay away 

from you due to work? 

  

 

Directions 

If you have experienced adverse situations other than mentioned above, please list it 

one by one below. 
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Appendix II 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

Percentages of Positive Responses to Adverse 

Situations of Higher Secondary School Students 
 

 

 
 

Sl. 
No 

Adverse Situations 

% of 
Response 

Yes No 

1. Do You feel overburdened with your studies? 85.60 14.40 

2. Do You feel uncomfortable by the behaviour of teachers? 61.70 38.30 

3. Are you not getting the support of your teachers? 43.30 56.70 

4. Do teachers give special consideration to some students in the 

class? 
87.70 12.30 

5. Have you been emotionally hurt by the actions of teachers? 22.00 78.00 

6. Do you find difficulty in travelling to school? 76.30 23.70 

7. Do you feel that you are not getting consideration from friends? 19.00 81.00 

8. Do your parents scold you a lot? 51.33 48.67 

9. Do you find it difficult to obtain study related materials in time? 5.70 94.30 

10. Have you faced situations resulting in breaking of friendships? 60.00 40.00 

11. Have you faced temptation to substance abuse? 79.00 21.00 

12. Have you experienced physical harassment from teachers? 9.00 91.00 

13. Were you able to get out of the habit of substance abuse? 33.30 66.70 

14. Do you get the same parental considerations as your siblings? 18.60 81.30 

15. Do you find it difficult to accept the separation of loved ones? 77.30 22.70 

16. Have you faced unexpected problems from the society? 62.70 37.30 

17. Do you feel unbearably sad when loved ones become seriously 

ill? 
79.00 21.00 



 xvi

Sl. 
No 

Adverse Situations 

% of 
Response 

Yes No 

18. Do you find it difficult to complete your study related tasks on 

time? 
68.00 32.00 

19. Have you lost important documents due to your carelessness? 8.70 91.30 

20. Do you feel inferiority complex? 28.60 71.30 

21. Have you lost valuable materials due to your negligence? 52.30 47.70 

22. Do you feel insecurity at home? 3.70 96.30 

23. Do your parents face financial difficulties? 54.00 46.00 

24. Are you unable to maintain warm relationships with your friends? 33.70 66.30 

25. Have you faced strong criticism from teachers? 59.60 40.30 

26. Do your friends make fun of you a lot? 72.60 27.30 

27. Are you unable to score good marks in exams even if you do 

hard work? 
76.00 24.00 

28. Are you unable to prepare for the exam as intended? 88.30 11.70 

29. Do you face health problems regularly? 61.70 38.30 

30. Do your friends ignore your comments? 67.40 32.60 

31. Are you forced to participate in extracurricular activities? 28.70 71.30 

32. Have you been faced problems due to natural calamities? 26.70 73.30 

33. Have you ever had to bear responsibility of problems created by 

others? 
53.70 46.30 

34. Do you have difficulty in mingling with other people? 37.30 62.70 

35. Do you use social media a lot? 61.70 38.30 

36. Do you experience problems by friendships through social 

media? 
57.60 42.40 

37. Do you find it difficult to adapt to learning activities in the 

classroom? 
63.70 36.30 



 xvii

Sl. 
No 

Adverse Situations 

% of 
Response 

Yes No 

38. Have you failed to get admission in your favourite subjects for 

higher secondary education? 
25.70 74.30 

39. Have you failed to live up to your parents' expectations? 73.60 26.30 

40. Have you faced difficulty adjusting to the physical changes that 

come with puberty? 
58.70 41.30 

41. Have you ever fallen into friendship with bad individuals? 12.00 88.00 

42. Have teachers ever misunderstood you? 71.00 29.00 

43. Do your parents always quarrel with each other? 63.70 36.30 

44. Do your parents have a regular job? 26.30 73.70 

45. Are you having trouble living in a rented house? 15.60 84.40 

46. Have you had difficulty adjusting to the school culture? 66.30 33.70 

47. Have you faced caste discrimination? 8.40 95.30 

48. Have you ever felt a broken relationship? 27.70 72.30 

49. Do your parents get sick often? 27.40 72.60 

50. Did any of your parents seem to have a behaviour disorder? 6.30 93.70 

51. Have you faced unpleasant learning environment? 11.00 89.00 

52. Do you feel anxious about your appearance? 76.30 23.70 

53. Do you find it difficult to agree on many things with family 

members? 
53.00 47.00 

54. Do your parents get angry always? 51.30 48.70 

55. Do your neighbours have friendly relations with you? 55.70 44.30 

56. Has there been a situation where the parent has to stay away 

from you due to work? 
66.60 33.30 

 

Note:  The shaded columns indicates the adverse situations with percentage of 50 or above 

and were selected for Adversity Quotient Scale   



 xviii 

Adverse Situations obtained from Open-ended Questions 

1. Parents do not spend time with me 

2. I have lack of confidence 
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Appendix III 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ADVERISTY QUOTIENT SCALE (DRAFT) 
DR. Abdul Kader Parambat    Sheni P.R. 

Research Supervisor     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 
 

PERSONAL DATA 
Name of the Student : 

Name of the School : 

Gender   : Male   Female 

Locale   : Rural     Urban     
 

\nÀt±i§Ä 

 \n§fpsS PohnX¯nÂ A{]Xo£nXambn kw`hn¡mhp¶  {]XnIqe 
kmlNcy§fnse \n§fpsS {]XnIcW§sf¡pdn¨pÅ {]kvXmh\IÄ Xmsg 
\ÂIn-bn-cn-¡p¶p. Hmtcm {]kvXmh\bv¡pw Hcn¡epanÃ, A]qÀÆambn, 
hÃt¸mgpw, an¡t¸mgpw, FÃmbv--t¸mgpw F¶n§s\ A©p {]XnIcW§Ä 
\ÂIn-bn-«p-­v. Hmtcm {]kvXmh\bpw {i²m]qÀÆw hmbn¨ tijw Fähpw 

DNnXamb tImf¯nÂ \n§-fpsS {]Xn-I-cWw icn ASbmfw () D]tbmKn¨v 
tcJs¸Sp¯pI. Zb-hmbn FÃm {]kvXmh\IÄ¡pw {]XnIcWw tcJs¸ 
Sp¯pI. Xm¦Ä \ÂIp¶ hnhc§Ä clkyambn kq£n¡p¶Xpw KthjW 
Bhiy¯n\v am{Xw D]tbmKn¡p¶XpamsW¶v Dd¸p \ÂIp¶p. 
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{]kvXmh\IÄ 
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Æ
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mb
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pw
 

a
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pw

 

F
Ã

mb
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pw

 

1. ]T\kw_Ôambn k-vIqfnÂ \n¶pw am\knI k½ 
ÀZw t\cn«mÂ F\n¡Xns\ \nb{´n¡m³ km[n¡pw 

     

2 k-vIqfnÂ sh¨v ]T\hpambn _Ôs¸«v a\knI k½ 
ÀZw t\cn«mÂ  F\n¡pw AXnÂ ]¦p­mIpw 

     

3. ]T\hpambn _Ôs¸« {]hÀ¯\§Ä \nÝnX ka 
b¯n\pÅnÂ ]qÀ¯nbm¡m³ F\n¡v km[n¡msX 
hcmdp­v 

     

4. ]T\{]hÀ¯\§Ä \nÝnX kab¯n\pÅnÂ ]qÀ 
¯oIcn¡mXncp¶mÂ AXnsâ ]qÀ® D¯chmZn¯w 
Rmt\säSp¡pw 
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5. hnetbdnb hkvXp¡Ä Fsâ ]¡Â \n¶pw \ãs¸ 
Sm³ CSbmbmÂ AXnsâ A\´c ^e§Ä F\n¡v 
t\cnSm³ km[n¡pw 

     

6. Fsâ ssIbnÂ \n¶pw hnetbdnb hkvXp¡Ä \ã 
s¸Sm³ CSbmbmÂ Rm\Xnsâ D¯chmZn¯w Gsä 
Sp¡pw 

     

7. A[ym]IÀ Fs¶ iàambn hnaÀin¨mÂ DÄs¡m 
Åm³ F\n¡v km[n¡pw 

     

8. aäpÅhÀ ImcWw F\n¡v A[ym]IcnÂ \n¶pw hna 
Ài\§Ä t\cntS­n h¶n«p­v 

     

9. IpSpw-_m-wK§Ä Fsâ A`n{]mb§tfmSv hntbmPn¸v 
{]ISn¸n¨mÂ Rm³ \ncmis¸SnÃ. 

     

10. IpSpw-_mw-K-§fpambn A`n{]mb hyXymkap­mIm\n-S-
bm-bmÂ F\n¡XnÂ bmsXmcp ]¦pap­mInÃ 

     

11. ¢mÊvapdnbnse ]T\{]hÀ¯\§Ä a\Ênem¡m³ 
km[n¡msX hcpt¼mÄ Rm³ \ncmis¸SmXncn¡pw 

     

12. ¢mÊvapdnbnse ]T\{]hÀ¯\§Ä a\Ênem¡m³ 
km[n¡msX h¶mÂ AXnÂ F\n¡pw ]¦p-­mIpw 

     

13. ]co£IfnÂ \Ã amÀ¡v In«msX h¶mÂ Rm³ am\ 
knIambn XfÀ¶v t]mIpw 

     

14. ]co£IfnÂ \ÃamÀ¡v t\Sm\mhmsX h¶mÂ Rm\ 
Xnsâ ]qÀ® D¯chmZn¯w GsäSp¡pw 

     

15. kplr¯p¡Ä Fs¶ ]cnlkn¡p¶ kµÀ`§Ä 
D­mbmÂ Rm\Xns\ AhKWn¡pw 

     

16. kplr¯p¡Ä Fs¶ ]cnlkn¨mÂ Rm³ Fsâ 
t]mcmbvaIÄ AwKo-I-cn-¡pw 

     

17. kplrZv_Ô§Ä XIcp¶ kµÀ`§fnse am\kn 
ImhØsb F\n¡v  \nb{´n¡m³ km[n¡pw 

     

18. kplrZv_Ô§Ä XIcm³  CSbmbmÂ F\n¡XnÂ 
bmsXmcp ]¦pap­mInÃ 

     

19. elcn]ZmÀ°§Ä D]tbmKn¡m³ \nÀ_Ôn¨mÂ 
Rm³ hg§nt]mIpw 
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20. elcn]ZmÀ°§Ä D]tbmKn¡m³ CSbmbmÂ AXn 
sâ D¯chmZn¯w F\n¡mWv  

     

21. tkmjyÂaoUnb hgnbpÅ kulrZ§Ä {]iv\§ Ä 
krãn¨mÂ F\n¡Xns\ ^e{]Zambn ssIIm 
cyw sN¿m³ km[n¡pw  

     

22. tkmjyÂaoUnbbneqsSbpÅ kplrZv_Ô§Ä aqew 
{]iv\§Ä D­m-bmÂ Rm\-Xnsâ D -̄c-hm-Zn-̄ -ta-sä-Sp-
¡pw. 

     

23. kuµcykw_Ôamb DXv¡WvT Ae«nbmÂ F\n¡v 
AXv \nb{´n¡m³ km[n¡nÃ 

     

24. kuµcykw_Ôamb DXv¡WvT Fs¶ Ae«m³ CS-
bm-bmÂ AXn\p ImcWw aäp-Å-hÀ am{X-am-Wv 

     

25. Bßhnizmk¡pdhv Fsâ ]e {]hÀ¯\§tfbpw 
_m[n-¡pw. 

     

26. Fsâ Bßhnizmkw \ãs¸Sm³ CSbmhp¶XnÂ aäp 
ÅhÀ¡v \Ã ]¦p­v 

     

27. amXm]nXm¡Ä Ft¶mSv tZjys¸«mÂ F\n¡v Fs¶ 
\nb{´n¡m\mhnÃ  

     

28. amXm]nXm¡Ä Ft¶mSv tZjys¸«mÂ AXnÂ Fsâ 
]¦v-- a\Ênem¡m³ Rm³ {ian-¡pw 

     

29. ho«nÂ kt´mj{]Zamb A´co£w CÃmXncp¶mÂ 
F\n¡v am\knI ]ncnapdp¡w \nb{´n¡m³ km[n 
¡msX hcpw 

     

30. ho«nse kt´m-j-{]-Z-aÃm¯ A´-co-£-̄ nÂ Fsâ 
]¦v Is­-̄ n-bmÂ Rm³ Xncp-̄ pw.  

     

31. k-vIqfnsâ kwk-vImchpambn s]mcp¯s¸Sm³ km[n 
¨nsÃ¦nÂ AsXsâ am\knIkpJw \ãs¸Sp¯pw  

     

32. k-vIqfnsâ kwk-vImchpambn s]mcp¯s¸Sm³ km[n 
¡msX h¶mÂ AXv FtâXÃm¯ aäp]e ImcW 
§Ä \nan¯ambncn¡pw  

     

33. Dt±in¨t]mse ]co£bv¡v X¿msdSp¡m³ km[n¡m 
sX h¶mÂ Rm³ am\knIambn XfÀ¶p t]mIpw 
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34. Dt±in¨t]mse ]co£bv¡v X¿msdSp¡m³ km[n 
¡msX h¶mÂ Fsâ t]mcmbvaIÄ Xncp-̄ m³ Rm³ 
{ian¡pw  

     

35. BtcmKy{]iv\§Ä D­mIpt¼mÄ AsXsâ aäp 
{]hÀ¯\§sf H«pw _m[n¡mdnÃ. 

     

36. F\n¡v BtcmKy{]iv\§Ä t\cntS­n hcpt¼mÄ 
Rm\Xns\ XmXvImenIambn IcpXpw  

     

37. A[ym]IcnÂ \n¶pw am\y-a-Ãm¯ s]cpamäw t\cntS 
­n h¶mÂ AsXs¶ ]eXc¯nÂ _m[n¡pw  

     

38. A[ym]IcnÂ\n¶pw am\y-a-Ãm¯ s]cpamäw t\cntS 
­nh¶mÂ F\n¡Xnsâ A\´c^e§sf s]s«¶v 
XcWw sN¿m³ km[n¡pw  

     

39. asämcmfpsS Ipäw Fsâ taÂ Btcm]n¨mÂ AsX 
s¶ ]e hn[¯nÂ _m[n¡pw  

     

40. asämcmfpsS Ipäw Fsâ taÂ Btcm]n¨mÂ AXnsâ 
A\-́ -c-̂ -e-§-fnÂ \n¶pw apàn t\Sm³ F\n¡v Ign 
bmsX hcpw 

     

41. c£nXm¡fpsS {]Xo£¡\pkcn¨p Dbcm³ ]ämXn 
cp¶mÂ AsXsâ aäp {]hÀ¯\§fnÂ \ngen¡pw  

     

42. c£nXm¡fpsS {]Xo£¡\pkcn¨v Dbcm³ ]ämXncp 
¶mÂ Rm³ AXns\ XmXvImenI kml-N-cy-ambn am{Xta 
IcpXq 

     

43. hfÀ¨tbmS\p_Ôn¨p­mb imcocnIamä§sf AwKo 
Icn¡m\pÅ {]bmkw Fsâ s]cpamäs¯ H«pw _m[n 
-̈ n-«n-Ã. 

     

44. hfÀ¨tbmS\p_Ôn¨p­mb imcocnIamä§sf AwKo 
Icn¡m³ F\n¡v s]s«¶v km[n-̈ p.  

     

45. {]nbs¸«hcpsS thÀ]mSp­m¡p¶ a\x{]bmkw Fsâ 
aäpÅ Imcy§sf _m[n¡mdnÃ. 

     

46. {]nbs]«hcpsS thÀ]mSp­m¡p¶ a\x{]bmkw Rm³ 
s]s«¶v XcWw sN¿pw  

     

47. IpSpw_mwK§Ä¡v {]bmkw t\cn«mÂ AsXs¶ ]e 
hn[¯nÂ _m[n¡pw  
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48. IpSpw_mwK§Ä¡v {]bmkw t\cnSpt¼mgp­mIp¶ 
am\-knIk½À²w Rm³ s]s«¶v XcWw sN¿pw 

     

49. amXm]nXm¡Ä¡v km¼¯nI _p²nap«v t\cntS­n 
h¶mÂ AsXsâ FÃm {]hÀ-̄ \-fnepw \ng-en-¡pw. 

     

50. ho«nse km¼¯nI_p²nap«pIsf Rm³ XmXvImen 
Iambn kw`hn¡p¶ H¶mbn am{Xta IcpXq 

     

51. amXm]nXm¡Ä ]ckv]cw hg¡Sn¨mÂ AXv Fs¶ 
FÃmXc¯nepw {]XnIqeambn _m[n¡pw  

     

52. amXm]nXm¡Ä ]ckv]cw hg¡Sn¨mÂ F\n¡v D­m 
Ip¶ a\x{]bmk§fnÂ \n¶v Rm³ Ffp-̧ -̄ nÂ 
tamNnX\mhpw  

     

53. A[ym]IÀ ¢mÊnÂ Nne Ip«nIÄ¡v am{Xw ]cnKW\ 
\ÂIm\nSh¶mÂ AsXsâ ]T\s¯ {]XnIqeambn 
_m[n¡pw  

     

54. A[ym]IÀ ¢mÊnÂ Nne Ip«nIÄ¡v am{Xw {]tXyI 
]cnKW\ \ÂInbmÂ Fs¶ kw_Ôn¨v AXnsâ 
{]XymLmXw Ft¸mgpw \ne\nÂ¡pw  

     

55. AbÂhmknIfnÂ \n¶pw klIcWanÃmbva t\cn 
«mÂ AsXs¶ kmcambn _m[n¡pw  

     

56. AbÂhmknIfnÂ \n¶pw klIcWanÃmbva t\cn 
tS­n h¶mÂ AXns\ Hcp XmXv--ImenI AhØbmbn 
am{Xta Rm³ IcpXq 

     

57. IpSpw_mwK§fpambn kzct¨À¨bnÃmbvabp­mbmÂ 
AsXsâ PohnXs¯ tamiambn _m[n¡pw  

     

58. IpSpw_mwK§fpambn kzctNÀ¨bnÃmbva D­m-bmÂ 
AXns\ XmXvImenI-ambn am{Xta Rm³ IcpXq 

     

59. tkmjyÂaoUnbbpsS sXämb kzm[o\¯nÂ s]«mÂ 
AsXsâ aäp {]hÀ¯\§fnÂ XmXv]cy¡pdhv D­m 
¡pw  

     

60. tkmjyÂaoUnbbpsS sXämb kzm[o\¯nÂs¸«mÂ 
AXnÂ\n¶pw F\n¡v Hcn-¡epw apàn t\Sm³ km[n 
¡nÃ. 
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61. k-vIqfnte¡pÅ bm{XbnÂ t¢i§Ä t\cn«mÂ AsX 
sâ ]T\s¯ _m[n¡pw  

     

62. k-vIqfnte¡pÅ bm{XbnÂ t¢i§Ä t\cn«mÂ AsX 
s¶ Ft¸mgpw Ae«pw   

     

63. amXm]nXm¡Ä Ft¶msSm¸w kabw sNehgn¡m³ 
X¿mdmhmXncp¶mÂ AsXsâ FÃm {]hÀ¯nIsfbpw 
_m[n¡pw 

     

64. amXm]nXm¡Ä Ft¶msSm¸w kabw Nnehgn¡m³ 
X¿mdmhmXncp¶mÂ F\n¡v Ft¸mgpw hnjaw tXm¶pw 

     

65. A[ym]IÀ Fs¶ sXän²cn¡m³ CSh¶mÂ AsXs¶ 
FÃmhn[¯nepw Ae«pw 

     

66. A[ym]IÀ Fs¶ sXän²cn¡m\nSh¶mÂ F\n¡Xp 
s]s«¶v adn-I-S-¡m³ km[n¡nÃ 

     

67. ]cnNnXcnÂ \n¶pw {]Xo£n¡m¯ Xc¯nÂ tamiw 
s]cpamäw t\cn«mÂ AsXsâ PohnXs¯ {]XnIqe 
ambn _m[n¡pw 

     

68. ]cnNnXcnÂ \n¶pw {]Xo£n¡m¯ Xc¯nÂ tamiw 
s]cpamäw t\cn«mÂ AsX\n¡v Ffp¸¯nÂ ad¡m³ 
km[n¡nÃ 

     

69. tPmenkw_Ôambn amXm]nXm¡Ä¡v Fs¶ hn«p\n 
Ât¡­ AhØbp­mbmÂ F\n¡v Hcp Imcy¯n 
epw GÀs¸Sm³ tXm¶nÃ 

     

70. tPmenkw_Ôambn amXm]nXm¡Ä¡v Fs¶ hn«p 
\nÂt¡­ AhØbp­mbmÂ AXnsâ {]XymLmXw 
F¶nÂ \o­v \nÂ¡pw.  
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Appendix III 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ADVERSITY QUOTIENT SCALE (Draft) 

DR. Abdul Kader Parambat                      Sheni P.R. 

Principal, GCTE           Research Scholar, GCTE 
 

     
PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male               Female   

Locale   : Rural     Urban     
 

 

Directions 

 Statements about your reactions to unexpected adverse situations that may 

arise in your life are given below. Five responses such as Never, Rarely, Sometimes, 

Often, Always are given for each statement. Read each statement carefully and mark 

your responses truthfully in the most appropriate column using a tick mark (). 

Please mark your responses to all the statements. All details furnished by you are 

guaranteed to be kept confidential and will be used  for research purpose only. 

 

Sl. 
No. 

Statements 

N
ev

er
 

R
ar
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y

 

S
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O
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A
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s 

1. I can control the mental pressure from school 

related to studies 

     

2. If I face mental pressure from school related to 

studies, I may have a role in it. 

     

3. I am unable to complete study related activities 

within the stipulated time. 

     

4. I will take full responsibility if the study related 

activities are not completed within the stipulated 

time. 
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5. I can face the consequences if valuable materials 
are lost from me. 

     

6. I will take responsibility if a valuable thing is lost 
from me. 

     

7. I can accommodate strong criticism from my 
teachers. 

     

8. I had to face criticism from teachers caused by 
others. 

     

9. I will not be disappointed if my family members 
disagree with my opinions. 

     

10. If there is a difference of opinion with family 
members, I will have no role in it. 

     

11. I will not be disappointed if I am not able to 
understand the learning activities in the classroom. 

     

12. If I am unable to understand the learning activities 
in the class, I also have a role in it. 

     

13. If I don’t get good marks in exams, I will get 
mentally exhausted. 

     

14. If I don’t get good marks in exams, I will take full 
responsibility of it. 

     

15. If there arise instances of friends making fun of me, 
I ignore it. 

     

16. If my friends make fun of me, I will accept my 
shortcomings. 

     

17. I can control my mental state when friendships 
break down. 

     

18. If friendships break down, I will have no part in it.      

19. If I am forced for substance use, I would give in.      

20. If I happen to use intoxicants, I will be responsible 
for it. 

     

21. If friendships through social media cause problems, 

I can handle them effectively. 
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22. I will take responsibility if I face problem with 

friendships through social media. 

     

23. I cannot control my anxiety related to personal 

appearance. 

     

24. If anxiety about personal appearance bothers me, 

it’s only because of others. 

     

25. Lack of confidence affects many of my activities.      

26. Others play a major role in losing my confidence.      

27. If my parents get angry with me, I can’t control 

myself. 

     

28. If my parents get angry with me, I try to understand 

my role in it. 

     

29. If environment at home is not pleasant, I cannot 

control my stress. 

     

30. If I find myself having a role in an unpleasant 

environment at home, I will rectify it. 

     

31. If I can’t adapt to the culture of the school, it 

affects my mental wellbeing. 

     

32. If I am unable to adapt to the culture of the school, 

it may be due to reasons other than mine. 

     

33. If I am not able to prepare for the examinations as 

intended, I will be mentally exhausted. 

     

34. If I am unable to prepare for the examinations as 

intended, I will try to rectify the shortcomings on 

my part. 

     

35. If I have health problems, it does not affect my 

other activities at all. 

     

36. If I have to face health problems, I will consider it 

as temporary. 
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37. If I have to face indecent behaviour from teachers, 

it will affect me in various ways. 

     

38. If I face indecent behaviour from teachers, I can 

quickly overcome from its consequences. 

     

39. If someone else’s fault is put on me, it will affect 

me in many ways. 

     

40. If someone else’s fault is wrongly put on me, I 

cannot free myself from its consequences. 

     

41. If I can’t live up to my parent’s expectations, it 

affects my other activities. 

     

42. If I can’t live up to my parent’s expectations, I 

consider it as a temporary situation. 

     

43. Difficulty in accepting the physical changes that 

occur with my growing up did not affect me at all. 

     

44. I could quickly accept the physical changes that 

occur with my growing up. 

     

45. The mental stress caused by the separation of loved 

ones does not affect my other activities. 

     

46. I will quickly overcome the mental strain caused by 

the separation of loved ones. 

     

47. If family members face difficulties, it will affect 

me in many ways. 

     

48. I quickly overcome the mental stress that occurs, 

when family members face difficulties. 

     

49. If parents face financial hardships, it will affect all 

my activities. 

     

50. I consider financial hardships at home to be a 

temporary one. 

     

51. If my parents quarrel with each other, it totally 

affects me negatively. 
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52. I am easily able to overcome myself from the stress 

when parents quarrel with each other. 

     

53. If teachers give consideration only to certain children 

in the class, it will affect my learning adversely. 

     

54. If teachers give special consideration only to 

certain children in the class, the adverse effects are 

long-lasting for me. 

     

55. If I have to face non-co-operation from neighbours, 

it will affect me badly. 

     

56. If I have to face any non-co-cooperativeness from 

my neighbours, I consider it only as temporary 

situation. 

     

57. Disharmony with family members will affect my 

life adversely. 

     

58. I consider disharmony with family members to be 

only a temporary one. 

     

59. If I fall under the wrong influence of social media, 

it will make me lose interest in other activities. 

     

60. If I fall under the wrong influence of social media, 

I can never overcome out of it. 

     

61. If I face hardships during travel to school, it affects 

my studies. 

     

62. It always bothers me if I face difficulties during my 

travel to school. 

     

63. If my parents are not willing to spend time with 

me, it will affect all my activities. 

     

64. I always feel bad when my parents are not willing 

to spend time with me. 

     

65. If teachers misunderstand me, it bothers me in 

every way. 
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66. If teachers misunderstand me, I will not be able to 

quickly overcome it. 

     

67. Unexpected misbehaviour from people known to 

me has a negative impact on my life. 

     

68. I can’t easily forget unexpected misbehaviour from 

people known to me. 

     

69. If my parents have to stay away from me due to 

work, I will not be able to pay attention to anything. 

     

70. The consequences of parents staying away from me 

due to their work-related engagements will be long 

lasting. 
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Appendix IV 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ADVERSITY QUOTIENT SCALE (Final) 
DR. Abdul Kader Parambat    Sheni P.R. 

Research Supervisor     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 
 

PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male   Female 

Locale   : Rural     Urban     
 

\nÀt±i§Ä 

 \n§fpsS PohnX¯nÂ A{]Xo£nXambn kw`hn¡mhp¶  {]XnIqe 
kmlNcy§fnse \n§fpsS {]XnIcW§sf¡pdn¨pÅ {]kvXmh\IÄ Xmsg 
\ÂIn-bn-cn-¡p¶p. Hmtcm {]kvXmh\bv¡pw Hcn¡epanÃ, A]qÀÆambn, 
hÃt¸mgpw, an¡t¸mgpw, FÃmbv--t¸mgpw F¶n§s\ A©p {]XnIcW§Ä 
\ÂIn-bn-«p-­v. Hmtcm {]kvXmh\bpw {i²m]qÀÆw hmbn¨ tijw Fähpw 
DNnXamb tImf¯nÂ \n§-fpsS {]Xn-I-cWw icn ASbmfw () D]tbmKn¨v 
tcJs¸Sp¯pI. Zb-hmbn FÃm {]kvXmh\IÄ¡pw {]XnIcWw tcJs¸ 
Sp¯pI. Xm¦Ä \ÂIp¶ hnhc§Ä clkyambn kq£n¡p¶Xpw KthjW 
Bhiy¯n\v am{Xw D]tbmKn¡p¶XpamsW¶v Dd¸p \ÂIp¶p. 
 

{I
a
 \

¼
À
 

{]kvXmh\IÄ 

H
c
n¡

e
pa

nÃ
 

A
]

qÀ
Æ

a
mb

n 

h
Ã

t¸
mg

pw
 

a
n¡

t¸
mg

pw
 

F
Ã

mb
v--t
¸

mg
pw

 

1. ]T\kw_Ôambn k-vIqfnÂ \n¶pw am\knI k½ 
ÀZw t\cn«mÂ F\n¡Xns\ \nb{´n¡m³ km[n¡pw 

     

2 k-vIqfnÂsh¨v ]T\hpambn _Ôs¸«v a\knI k½ 
ÀZw t\cn«mÂ F\n¡pw AXnÂ ]¦p­mIpw 

     

3. ]T\hpambn _Ôs¸« {]hÀ¯\§Ä \nÝnX ka 
b¯n\pÅnÂ ]qÀ¯nbm¡m³ F\n¡v km[n¡msX 
hcmdp­v 

     

4. ]T\{]hÀ¯\§Ä \nÝnX kab¯n\pÅnÂ ]qÀ 
¯oIcn¡mXncp¶mÂ AXnsâ ]qÀ® D¯chmZn¯w 
Rmt\säSp¡pw 

     

5. A[ym]IÀ Fs¶ iàambn hnaÀin¨mÂ DÄs¡m 
Åm³ F\n¡v km[n¡pw 
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6. aäpÅhÀ ImcWw F\n¡v A[ym]IcnÂ \n¶pw hna 
Ài\§Ä t\cntS­n h¶n«p­v 

     

7. IpSpw-_m-wK§Ä Fsâ A`n{]mb§tfmSv hntbmPn¸v 
{]ISn¸n¨mÂ Rm³ \ncmis¸SnÃ. 

     

8. IpSpw-_mw-K-§fpambn A`n{]mb hyXymkap­mIm\n-S-
bm-bmÂ F\n¡XnÂ bmsXmcp ]¦pap­mInÃ 

     

9. ¢mÊvapdnbnse ]T\{]hÀ¯\§Ä a\Ênem¡m³ 
km[n¡msX hcpt¼mÄ Rm³ \ncmis¸SmXncn¡pw 

     

10. ¢mÊvapdnbnse ]T\{]hÀ¯\§Ä a\Ênem¡m³ 
km[n¡msX h¶mÂ AXnÂ F\n¡pw ]¦p-­mIpw 

     

11. ]co£IfnÂ \Ã amÀ¡v In«msX h¶mÂ Rm³ am\ 
knIambn XfÀ¶v t]mIpw 

     

12. ]co£IfnÂ \ÃamÀ¡v t\Sm\mhmsX h¶mÂ Rm\ 
Xnsâ ]qÀ® D¯chmZn¯w GsäSp¡pw 

     

13. kplr¯p¡Ä Fs¶ ]cnlkn¡p¶ kµÀ`§Ä 
D­mbmÂ Rm\Xns\ AhKWn¡pw 

     

14. kplr¯p¡Ä Fs¶ ]cnlkn¨mÂ Rm³ Fsâ t]m 
cmbvaIÄ AwKo-I-cn-¡pw 

     

15. kplrZv_Ô§Ä XIcp¶ kµÀ`§fnse am\knIm 
hØsb F\n¡v  \nb{´n¡m³ km[n¡pw 

     

16. kplrZv_Ô§Ä XIcm³ CSbmbmÂ F\n¡XnÂ bm 
sXmcp ]¦pap­mInÃ 

     

17. tkmjyÂaoUnb hgnbpÅ kulrZ§Ä {]iv\§Ä 
krãn¨mÂ F\n¡Xns\ ^e{]Zambn ssIImcyw sN¿m 
³ km[n¡pw  

     

18. tkmjyÂaoUnbbneqsSbpÅ kplrZv_Ô§Äaqew {]iv 
\§Ä D­m-bmÂ Rm\-Xnsâ D -̄c-hm-Zn-̄ -ta-sä-Sp-¡pw 

     

19. kuµcykw_Ôamb DXv¡WvT Ae«nbmÂ F\n¡v 
AXv \nb{´n¡m³ km[n¡nÃ 

     

20. kuµcykw_Ôamb DXv¡WvT Fs¶ Ae«m³ CS-bm-
bmÂ AXn\p ImcWw aäp-Å-hÀ am{X-am-Wv 

     

21. Bßhnizmk¡pdhv Fsâ ]e {]hÀ¯\§tfbpw _m 
[n-¡pw. 

     

22. Fsâ Bßhnizmkw \ãs¸Sm³ CSbmhp¶XnÂ 
aäpÅhÀ¡v \Ã ]¦p­v 

     

23. amXm]nXm¡Ä Ft¶mSv tZjys¸«mÂ F\n¡v Fs¶ 
\nb{´n¡m\mhnÃ  
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24. amXm]nXm¡Ä Ft¶mSv tZjys¸«mÂ AXnÂ Fsâ 
]¦v-- a\Ênem¡m³ Rm³ {ian-¡pw 

     

25. ho«nÂ kt´mj{]Zamb A´co£w CÃmXncp¶mÂ 
F\n¡v am\knI ]ncnapdp¡w \nb{´n¡m³ 
km[n¡msX hcpw 

     

26. ho«nse kt´m-j-{]-Z-aÃm¯ A -́co-£-̄ nÂ Fsâ ]¦v 
Is­-̄ n-bmÂ Rm³ Xncp-̄ pw.  

     

27. k-vIqfnsâ kwk-vImchpambn s]mcp¯s¸Sm³ km[n 
¨nsÃ¦nÂ AsXsâ am\knIkpJw \ãs¸Sp¯pw  

     

28. k-vIqfnsâ kwk-vImchpambn s]mcp¯s¸Sm³ km[n 
¡msX h¶mÂ AXv FtâXÃm¯ aäp]e ImcW 
§Ä \nan¯ambncn¡pw  

     

29. Dt±in¨t]mse ]co£bv¡v X¿msdSp¡m³ km[n¡m 
sX h¶mÂ Rm³ am\knIambn XfÀ¶p t]mIpw 

     

30. Dt±in¨t]mse ]co£bv¡v X¿msdSp¡m³ km[n¡msX 
h¶mÂ Fsâ t]mcmbvaIÄ Xncp-̄ m³ Rm³ {ian¡pw  

     

31. A[ym]IcnÂ \n¶pw am\y-a-Ãm¯ s]cpamäw t\cntS 
­n h¶mÂ AsXs¶ ]eXc¯nÂ _m[n¡pw  

     

32. A[ym]IcnÂ\n¶pw am\y-a-Ãm¯ s]cpamäw t\cntS 
­n h¶mÂ F\n¡Xnsâ A\´c^e§sf s]s«¶v 
XcWw sN¿m³ km[n¡pw  

     

33. asämcmfpsS Ipäw Fsâ taÂ Btcm]n¨mÂ AsX 
s¶ ]e hn[¯nÂ _m[n¡pw  

     

34. asämcmfpsS Ipäw Fsâ taÂ Btcm]n¨mÂ AXn 
sâ A\-́ -c-̂ -e-§-fnÂ \n¶pw apàn t\Sm³ F\n¡v 
IgnbmsX hcpw 

     

35. c£nXm¡fpsS {]Xo£¡\pkcn¨p Dbcm³ ]ämXn 
cp¶mÂ AsXsâ aäp {]hÀ¯\§fnÂ \ngen¡pw  

     

36. c£nXm¡fpsS {]Xo£¡\pkcn¨v Dbcm³ ]ämXncp¶m 
Â Rm³ AXns\ XmXvImenI kml-N-cy-ambn am{Xta 
IcpXq 

     

37. hfÀ¨tbmS\p_Ôn¨p­mb imcocnIamä§sf AwKoI 
cn¡m\pÅ {]bmkw Fsâ s]cpamäs¯ H«pw _m[n-̈ n-
«n-Ã. 

     

38. hfÀ¨tbmS\p_Ôn¨p­mb imcocnIamä§sf AwKoI 
cn¡m³ F\n¡v s]s«¶v km[n-̈ p.  
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39. IpSpw_mwK§Ä¡v {]bmkw t\cn«mÂ AsXs¶ ]ehn 
[¯nÂ _m[n¡pw  

     

40. IpSpw_mwK§Ä¡v {]bmkw t\cnSpt¼mgp­mIp¶ 
am\-knIk½À²w Rm³ s]s«¶v XcWw sN¿pw 

     

41. A[ym]IÀ ¢mÊnÂ Nne Ip«nIÄ¡v am{Xw ]cnKW\ 
\ÂIm\nSh¶mÂ AsXsâ ]T\s¯ {]XnIqeambn 
_m[n¡pw  

     

42. A[ym]IÀ ¢mÊnÂ Nne Ip«nIÄ¡v am{Xw {]tXyI 
]cnKW\ \ÂInbmÂ Fs¶ kw_Ôn¨v AXnsâ 
{]XymLmXw Ft¸mgpw \ne\nÂ¡pw  

     

43. IpSpw_mwK§fpambn kzct¨À¨bnÃmbvabp­mbmÂ 
AsXsâ PohnXs¯ tamiambn _m[n¡pw  

     

44. IpSpw_mwK§fpambn kzctNÀ¨bnÃmbva D­m-bmÂ 
AXns\ XmXvImenI-ambn am{Xta Rm³ IcpXq 

     

45. tkmjyÂaoUnbbpsS sXämb kzm[o\¯nÂ s]«mÂ 
AsXsâ aäp {]hÀ¯\§fnÂ XmXv]cy¡pdhv D­m¡pw 

     

46. tkmjyÂaoUnbbpsS sXämb kzm[o\¯nÂs¸«mÂ 
AXnÂ\n¶pw F\n¡v Hcn-¡epw apàn t\Sm³ km[n¡nÃ. 

     

47. amXm]nXm¡Ä Ft¶msSm¸w kabw sNehgn¡m³ 
X¿mdmhmXncp¶mÂ AsXsâ FÃm {]hÀ¯nIsfbpw 
_m[n¡pw 

     

48. amXm]nXm¡Ä Ft¶msSm¸w kabw Nnehgn¡m³ 
X¿mdmhmXncp¶mÂ F\n¡v Ft¸mgpw hnjaw tXm¶pw 

     

49. A[ym]IÀ Fs¶ sXän²cn¡m³ CSh¶mÂ AsX 
s¶ FÃmhn[¯nepw Ae«pw 

     

50. A[ym]IÀ Fs¶ sXän²cn¡m\nSh¶mÂ F\n¡Xp 
s]s«¶v adn-I-S-¡m³ km[n¡nÃ 

     

51. ]cnNnXcnÂ \n¶pw {]Xo£n¡m¯ Xc¯nÂ tamiw 
s]cpamäw t\cn«mÂ AsXsâ PohnXs¯ {]XnIqe 
ambn _m[n¡pw 

     

52. ]cnNnXcnÂ \n¶pw {]Xo£n¡m¯ Xc¯nÂ tamiw s]cp 
amäw t\cn«mÂ AsX\n¡v Ffp¸¯nÂ ad¡m³ km[n¡n 
Ã 
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Appendix IV 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ADVERSITY QUOTIENT SCALE (Final) 

DR. Abdul Kader Parambat                      Sheni P.R. 

Principal, GCTE           Research Scholar, GCTE 
 

     

PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male               Female   

Locale   : Rural     Urban     
 

Directions 

 Statements about your reactions to unexpected adverse situations that may 
arise in your life are given below. Five responses such as Never, Rarely, Sometimes, 
Often, Always are given for each statement. Read each statement carefully and mark 
your responses truthfully in the most appropriate column using a tick mark (). 
Please mark your responses to all the statements. All details furnished by you are 
guaranteed to be kept confidential and will be used  for research purpose only. 

 

Sl. 
No. 

STATEMENTS 

N
ev

er
 

R
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y
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A
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1. I can control the mental pressure from school related 

to studies 

     

2. If I face mental pressure from school related to 

studies, I may have a role in it. 

     

3. I am unable to complete study related activities 

within the stipulated time. 

     

4. I will take full responsibility if the study related 

activities are not completed within the stipulated 

time. 

     

5. I can accommodate strong criticism from my 

teachers. 

     

6. I had to face criticism from teachers caused by others.      
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7. I will not be disappointed if my family members 

disagree with my opinions. 

     

8. If there is a difference of opinion with family 

members, I will have no role in it. 

     

9. I will not be disappointed if I am not able to 

understand the learning activities in the classroom. 

     

10. If I am unable to understand the learning activities in 

the class, I also have a role in it. 

     

11. If I don’t get good marks in exams, I will get 

mentally exhausted. 

     

12. If I don’t get good marks in exams, I will take full 

responsibility of it. 

     

13. If there arise instances of friends making fun of me, I 

ignore it. 

     

14. If my friends make fun of me, I will accept my 

shortcomings. 

     

15. I can control my mental state when friendships break 

down. 

     

16. If friendships break down, I will have no part in it.      

17. If friendships through social media cause problems, I 

can handle them effectively. 

     

18. I will take responsibility if I face problem with 

friendships through social media. 

     

19. I cannot control my anxiety related to personal 

appearance. 

     

20. If anxiety about personal appearance bothers me, it’s 

only because of others. 

     

21. Lack of confidence affects many of my activities.      

22. Others play a major role in losing my confidence.      

23. If my parents get angry with me, I can’t control 

myself. 

     



 xxxvii 

Sl. 
No. 

STATEMENTS 

N
ev

er
 

R
ar

el
y

 

S
om

et
im

es
 

O
ft

en
 

A
lw

ay
s 

24. If my parents get angry with me, I try to understand 
my role in it. 

     

25. If environment at home is not pleasant, I cannot 
control my stress. 

     

26. If I find myself having a role in an unpleasant 
environment at home, I will rectify it. 

     

27. If I can’t adapt to the culture of the school, it affects 
my mental wellbeing. 

     

28. If I am unable to adapt to the culture of the school, it 
may be due to reasons other than mine. 

     

29. If I am not able to prepare for the examinations as 
intended, I will be mentally exhausted. 

     

30. If I am unable to prepare for the examinations as 
intended, I will try to rectify the shortcomings on my 
part. 

     

31. If I have to face indecent behaviour from teachers, it 
will affect me in various ways. 

     

32. If I face indecent behaviour from teachers, I can 
quickly overcome from its consequences. 

     

33. If someone else’s fault is put on me, it will affect me 
in many ways. 

     

34. If someone else’s fault is wrongly put on me, I cannot 
free myself from its consequences. 

     

35. If I can’t live up to my parent’s expectations, it 
affects my other activities. 

     

36. If I can’t live up to my parent’s expectations, I 
consider it as a temporary situation. 

     

37. Difficulty in accepting the physical changes that 
occur with my growing up did not affect me at all. 

     

38. I could quickly accept the physical changes that occur 
with my growing up. 

     

39. If family members face difficulties, it will affect me 
in many ways. 
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40. I quickly overcome the mental stress that occurs, 

when family members face difficulties. 

     

41. If teachers give consideration only to certain children 

in the class, it will affect my learning adversely. 

     

42. If teachers give special consideration only to certain 

children in the class, the adverse effects are long-

lasting for me. 

     

43. Disharmony with family members will affect my life 

adversely. 

     

44. I consider disharmony with family members to be 

only a temporary one. 

     

45. If I fall under the wrong influence of social media, it 

will make me lose interest in other activities. 

     

46. If I fall under the wrong influence of social media, I 

can never overcome out of it. 

     

47. If my parents are not willing to spend time with me, it 

will affect all my activities. 

     

48. I always feel bad when my parents are not willing to 

spend time with me. 

     

49 If teachers misunderstand me, it bothers me in every 

way. 

     

50. If teachers misunderstand me, I will not be able to 

quickly overcome it. 

     

51. Unexpected misbehaviour from people known to me 

has a negative impact on my life. 

     

52. I can’t easily forget unexpected misbehaviour from 

people known to me. 
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Appendix V 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

COGNITIVE STYLE INVENTORY (DRAFT) 

DR. Abdul Kader Parambat    Sheni P.R. 

Research Supervisor     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 
 

PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male   Female 

Locale   : Rural     Urban     
 

\nÀt±i§Ä 

 sshÚm-\n-I-ssi-en-bp-ambn _Ôs¸« Nne {]kvXmh\IÄ Xmsg 

\ÂIn-bn-cn-¡p-¶p. Hmtcm {]kvXmh\bv¡pw Hcn¡epanÃ, A]qÀÆambn, 

hÃt¸mgpw, an¡t¸mgpw, FÃmbv--t¸mgpw F¶n§s\ A©p {]XnIcW§Ä 

\ÂIn-bn-«p-­v. Hmtcm {]kvXmh\bpw {i²m]qÀÆw  hmbn¨ tijw Fähpw 

DNnXamb tImf¯nÂ \n§-fpsS {]Xn-I-cWw icn ASbmfw () D]tbmKn¨v 

tcJs¸Sp¯pI. Zb-hmbn FÃm {]kvXmh\IÄ¡pw {]XnIcWw tcJs¸ 

Sp¯pI. Xm¦Ä \ÂIp¶ hnhc§Ä clkyambn kq£n¡p¶Xpw KthjW 

Bhiy¯n\v am{Xw D]tbmKn¡p¶XpamsW¶v Dd¸p \ÂIp¶p. 
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PART A- SYSTEMATIC SCALE 

1. 

GsXmcp Imcy¯nembmepw AXnÂ CSs]Sp¶Xn\v 
ap³]v Rm\Xns\ hniZambn a\Ênem¡m³ {ian¡m 
dp­v. 

     

2. 

GXp kmlNcys¯ hnebncp¯pt¼mgpw In«p¶ hnh 
c§Ä \nehnse kmlNcyhpambn tbmPn-¡p¶pt­m 
F¶v Rm³ ]cn-tim-[n-¡m-dp-­v. 
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3. 
{]iv\§sf AXnsâ ap³KW\m{Ia¯nÂ Rm³ ssI 
Imcyw sN¿mdp-­v. 

     

4. 
Xocpam\§sfSp¡p¶Xn\v ap³]v Rm³ {]iv\§fpsS 
B[nImcnIX ]cntim[n¡mdp­v 

     

5. 
\nehnÂ GÀs¸«ncn¡p¶ Hcp Imcyw ]qÀ¯nbm¡n 
bXn\p tijta Rm³ ASp¯XnÂ GÀs¸SpIbpÅq. 

     

6. 
GXp {]iv--\t¯bpw ka{Kambn a\Ênem¡p¶-Xn\v 
]pdsa Rm\Xns\ thÀXncn¨pw hniIe\w sN¿mdp­v  

     

7. 
[rXn- Im-Wn-¡msX \¶mbn Nn´n¨ tijta Rms\mcp 
Xocp-am\w FSp-¡m-dpÅp. 

     

8. 
Xocpam\§sfSp¡p¶Xn\p ap³]v sNdnb Imcy§sf 
t]mepw Rm³ ]cntim[n¡mdp­v 

     

9. 
F\n¡v hfscb[nIw hnhc§Ä HmÀ¯phbv¡m³ km[n 
¡pw 

     

10 ]pXnb AdnhpIÄ t\Sm³ Rm³ {ian¨psIm­ncn¡pw      

11. 
GXpImcyhpw Rm³ {i²m]qÀÆamWv Bkq{XWw 
sN¿mdpÅXv.  

     

12. 
{]iv\ ]cnlmc¯n\nSbnÂ BibIpg¸w krjv--Sn¡p¶ 
Imcy§sf Rm³ ap³Iq«n a\Ênem¡mdp­v  

     

13. 
hfsc {i²m]qÀÆta hnhc§fpsS DdhnSw Rm³ Xnc 
sªSp¡mdpÅq  

     

14. 
bYmÀ° hnhc§fpsS ASnØm\¯nÂ am{Xta Rm³ 
{]iv\§Ä¡v ]cnlmcw ImWpIbpÅq  

     

15. 
GXp Imcyhpw Nn«tbmSpIqSn am{Xta Rm³ ssIImcyw 
sN¿pIbpffq  

     

16. 
k¦oÀ®amb {]iv\§sf A\mbmkw ssIImcyw sN¿ 
¯¡hn[w Rm³ eLqIcn¡mdp­v  

     

17. IrXyXtbmsSbmWv Rm³ hnhc§Ä tiJcn¡mdpÅXv       

18. 
Bhiym\pkcWw kabsaSp¯v am{Xta Rm³ Imcy 
§sf Ipdn¨v hyàamb [mcWbnse¯mdpÅq 

     

19. 
F\n¡v kµÀ`m\pkrXambn hnhc§Ä HmÀs¯Sp¡m 
³ km[n¡pw  
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20. Fsâ {]hÀ¯\ssien aäpÅhÀ¡v ]cnNnXamWv       

21. 
GsXmcp {]iv\¯nsâbpw ASnØm\ hkvXpXIsfbm 
Wv Rm³ BZyw hnebncp¯pI  

     

22. 
hyIv--Xamb [mcWtbmSpIqSnbmWv Rm³ FÃm {]hr 
¯nIfnepw GÀs¸Smdp-Å-Xv 

     

23. 
sNdnb Imcy§sf t]mepw Rm³ kq£vaambn \nco£n 
¡mdp-­v  

     

24. 
Xocpam\§sfSp¡p¶Xn\v ap³]v Rm³ ]e {]mhiyw 
Nn´n¡mdp­v 

     

PART B-INTUITIVE SCALE 
  

25. 
Rm³ Imcy§sf sam¯¯nÂ hnebncp¯pIbmWv 
sN¿pI 

     

26. {]iv--\ ]cnlmc§Ä¡v kzoIcnt¡­ amÀ¤§Ä Fsâ 
a\ÊnÂ s]s«¶v sXfnªphcpw 

     

27. hnhc§sf HmÀ½bnÂ tiJcn v̈ hbv¡p¶Xn\v F\n¡v 
FtâXmb X{´§Ä D­v 

     

28. Øncamb Hcp {]hÀ¯\coXn ]n´pSÀ¶Ã Rm³ 
Imcy§Ä sN¿mdp-Å-Xv. 

     

29. kz´w ssienbnÂ ss[cyt¯msSbmWv-- Rm³ {]iv--
\§sf ssIImcyw sN¿mdp-Å-Xv. 

     

30. GsXmcp {]iv\¯n\pw kµÀ`m\pkrXambn ]cnlmc 
ap­mIpw F¶mWv Fsâ hnizmkw 

     

31. {]iv\§sf H¶sÃ¦nÂ asämcp Xc¯nÂ ]cnlcn¡m³ 
km[n¡psa¶v Rm³ Dd¨p hnizkn¡p¶p 

     

32. FtâXmb Dul§sf Bkv]Zam¡n Rm³ Xocpam\ 
§Ä FSp¡mdp­v 

     

33. {]iv\]cnlmc¯n\mbn Htc kabw ]e _ZÂ amÀ¤ 
§tfbpw Rm³ ]cnKWn¡mdp-­v.  

     

34. {]iv--\]cnlmc¯n\v ]e _ZÂ amÀ¤§fnÂ \n¶pw 
A\ptbmPyambXv thK-¯nÂ XncsªSp¡m³ F\n¡v 
km[n¡mdp-­v. 

     

35. {]iv\§sf t\cnSms\mcp§pt¼mÄ AXnthKw AXn 
sâ hcpw hcmbvaIsf Ipdn¨v Nn´n¡mdp­v 
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36. {]iv\§sf kq£vaambpw IrXyambpw ]cntim[n v̈ 
s]s«¶v Xocpam\saSp¡m³ F\n¡v km[n¡mdp­v 

     

37. hkvXpXIsf HmtcmXhW hniIe\w sN¿pt¼mgpw 
Rm³ hyXykvX ImgvN¸mSpIfnÂ F¯mdp­v 

     

38. Hcp hnjbw ssIImcyw sN¿pt¼mÄ AXns\¡pdn v̈ 
GItZiw [mcW In«m³ Rm³ {ian¡mdp­v 

     

39. F\n¡v AXnthKw {]iv\§Ä¡v ]cnlmcw ImWm³ 
km[n¡mdp-­v. 

     

40. GXp Imcy¯nembmepw AXnÂ CSs]Spt¼mÄ Rm³ 
Bi¦s¸SmdnÃ 

     

41. hkvXpXIÄ At\zjn¨v Is­¯m³ F\n¡nãamWv       

42. kmlNcy§Ä¡\pkrXamb amä§fpambn F\n¡v 
s]s«¶v s]mcp¯s¸Sm³ km[n¡mdp-­v. 

     

43. PohnX¯nsâ GXp taJebnepw dnk-vIv FSp¡m³ 
Rm³ X¿mdmWv 

     

44. kmlNcy§Ä sa¨s¸Sp¯m³ ]pXnb coXnIÄ Rm³ 
kzoIcn¡mdp­v 

     

45. kmlNcy§Ä¡\pkcn v̈-- {]kàamb Xocpam\§Ä 
Rm³ kzoIcn¡mdp­v 

     

46. A\p`h¯nÂ \n¶pw t\Snb AdnhpIÄ {]iv\§sf 
DNnXambn ssIImcyw sN¿m³ Fs¶ klmbn¡m 
dp­v-- 

     

47. GXp {]iv\s¯ t\cnSpt¼mgpw Fsâ DÅnÂ A\p` 
hs¸Sp¶ Dul-§Ä¡v Rm³ {]m[m\yw sImSp¡m 
dp­v 

     

48. {]iv\§sf Hä t\m«¯nÂ Xs¶  A]{K-Yn-¡m³ 
F\n¡v km[n¡mdp­v 
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Appendix V 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

COGNITIVE STYLE INVENTORY (Draft) 

DR. Abdul Kader Parambat                      Sheni P.R. 

Principal, GCTE           Research Scholar, GCTE 
 

     

PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male               Female   

Locale   : Rural     Urban     
 

Directions 

 Statements related to Cognitive Style are given below. Five responses such as 

Never, Rarely, Sometimes, Often, Always are given for each statement. Read each 

statement carefully and mark your responses truthfully in the most appropriate 

column using a tick mark (). Please mark your responses to all the statements. All 

details furnished by you are guaranteed to be kept confidential and will be used for 

research purpose only. 
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Statements 

N
ev

er
 

R
ar

el
y

 

S
om

et
im

es
 

O
ft

en
 

A
lw

ay
s 

PART A- SYSTEMATIC SCALE 

1. I try to understand any matter in detail before getting 

involved in it. 

     

2. Whenever I assess a situation, I check whether the 

information I get is consistent with the current situation. 

     

3. I deal with issues in their order of priority.      

4. I check the authenticity of the problems before making 

decisions 

     

5. I engage in anew task only after completing the one at 

hand. 
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6. Apart from understanding any problem wholistically, I 

also analyse it separately. 

     

7. I take a decision only after pondering over it thoroughly 

without being hasty. 

     

8. I do examine even the minute things before making 

decisions. 

     

9. I can memorize a lot of information.      

10. I keep trying to gain new informations.      

11. I plan things carefully.      

12. I anticipate things that can create confusion during 

problem solving 

     

13. I choose the source of information carefully.      

14. I  solve problems on the basis of genuine information 

only. 

     

15. I handle every matter systematically.      

16. I simplify complicated problems so that it can be easily 

handled. 

     

17. I gather information accurately      

18. I take sufficient time to clearly understand any matter.      

19. I can recall information contextually.      

20. My working style is familiar to others.      

21. I assess the basic facts of any issue initially.      

22. I engage in activities with a clear understanding.      

23. I keep a close eye on even the minute details.      

24. I think several times before making decisions.      

PART B-INTUITIVE SCALE 

25. I evaluate things holistically      

26. The methods to be adopted in problem solving evolves in 

my mind quickly. 
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27. I have my own techniques for memorizing informations.      

28. I never follow a fixed pattern of doing things.      

29. I handle problems boldly in my own style.      

30. I believe that any problem will be solved contextually.      

31. I firmly believe that problems can be solved in one or 

other different ways. 

     

32. I make decisions based on my assumptions.      

33. I consider multiple alternatives while seeking solutions 

for a problem. 

     

34. I can quickly choose the most appropriate solution from 

among many alternatives. 

     

35. When I come across problems, I instantly analyze the pros 

and cons of it. 

     

36. I am able to analyse problems carefully and accurately, 

and make quick decisions. 

     

37. When a fact is analyzed at each time, I arrive at different 

viewpoints. 

     

38. While dealing with a problem, I try to get an approximate 

idea of its nature. 

     

39. I can solve problems quickly.      

40. I don't worry about anything when I am involved in it.      

41. I like to investigate and find facts.      

42. I can quickly adapt to the changes demanded by the 

situation 

     

43. I am ready to take risks in any field in life.      

44. I accept innovative changes to improve the situations.      

45. I make decisions relevant to the situations.      

46. Knowledge gained from experience helps me to handle 

things appropriately. 
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47. I give importance to my intuition while dealing with any 

problem. 

     

48. I can analyze issues at a glance.      
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Appendix VI 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

COGNITIVE STYLE INVENTORY (FINAL) 

DR. Abdul Kader Parambat    Sheni P.R. 

Research Supervisor     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 
 

PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male   Female 

Locale   : Rural     Urban     
 

\nÀt±i§Ä 

 sshÚm-\n-I-ssi-en-bp-ambn _Ôs¸« Nne {]kvXmh\IÄ Xmsg 
\ÂIn-bn-cn-¡p-¶p. Hmtcm {]kvXmh\bv¡pw Hcn¡epanÃ, A]qÀÆambn, 
hÃt¸mgpw, an¡t¸mgpw, FÃmbv--t¸mgpw F¶n§s\ A©p {]XnIcW§Ä 
\ÂIn-bn-«p-­v. Hmtcm {]kvXmh\bpw {i²m]qÀÆw  hmbn¨ tijw Fähpw 

DNnXamb tImf¯nÂ \n§-fpsS {]Xn-I-cWw icn ASbmfw () D]tbmKn¨v 
tcJs¸Sp¯pI. Zb-hmbn FÃm {]kvXmh\IÄ¡pw {]XnIcWw tcJs¸ 
Sp¯pI. Xm¦Ä \ÂIp¶ hnhc§Ä clkyambn kq£n¡p¶Xpw KthjW 
Bhiy¯n\v am{Xw D]tbmKn¡p¶XpamsW¶v Dd¸p \ÂIp¶p. 
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PART A-SYSTEMATIC SCALE 

1. 

GsXmcp Imcy¯nembmepw AXnÂ CSs]Sp¶Xn\v 
ap³]v Rm\Xns\ hniZambn a\Ênem¡m³ {ian¡m 
dp­v. 

     

2. 

GXp kmlNcys¯ hnebncp¯pt¼mgpw In«p¶ hnh 
c§Ä \nehnse kmlNcyhpambn tbmPn-¡p¶pt­m 
F¶v Rm³ ]cn-tim-[n-¡m-dp-­v. 

     

3. 
Xocpam\§sfSp¡p¶Xn\v ap³]v Rm³ {]iv\§fpsS 
B[nImcnIX ]cntim[n¡mdp­v 
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4. 
\nehnÂ GÀs¸«ncn¡p¶ Hcp Imcyw ]qÀ¯nbm¡n 
bXn\p tijta Rm³ ASp¯XnÂ GÀs¸SpIbpÅq. 

     

5. 
GXp {]iv--\t¯bpw ka{Kambn a\Ênem¡p¶-Xn\v 
]pdsa Rm\Xns\ thÀXncn¨pw hniIe\w sN¿mdp­v  

     

6. 
[rXn- Im-Wn-¡msX \¶mbn Nn´n¨ tijta Rms\mcp 
Xocp-am\w FSp-¡m-dpÅp. 

     

7. 
Xocpam\§sfSp¡p¶Xn\p ap³]v sNdnb Imcy§sf 
t]mepw Rm³ ]cntim[n¡mdp­v 

     

8. 
F\n¡v hfscb[nIw hnhc§Ä HmÀ¯phbv¡m³ km[n 
¡pw 

     

9. 
GXpImcyhpw Rm³ {i²m]qÀÆamWv Bkq{XWw 
sN¿mdpÅXv.  

     

10 
{]iv\ ]cnlmc¯n\nSbnÂ BibIpg¸w krjv--Sn¡p¶ 
Imcy§sf Rm³ ap³Iq«n a\Ênem¡mdp­v  

     

11. 
hfsc {i²m]qÀÆta hnhc§fpsS DdhnSw Rm³ Xnc 
sªSp¡mdpÅq  

     

12. 
bYmÀ° hnhc§fpsS ASnØm\¯nÂ am{Xta Rm³ 
{]iv\§Ä¡v ]cnlmcw ImWpIbpÅq  

     

13. 
GXp Imcyhpw Nn«tbmSpIqSn am{Xta Rm³ ssIImcyw 
sN¿pIbpffq  

     

14. 
k¦oÀ®amb {]iv\§sf A\mbmkw ssIImcyw sN¿ 
¯¡hn[w Rm³ eLqIcn¡mdp­v  

     

15. IrXyXtbmsSbmWv Rm³ hnhc§Ä tiJcn¡mdpÅXv       

16. Fsâ {]hÀ¯\ssien aäpÅhÀ¡v ]cnNnXamWv       

17. 
GsXmcp {]iv\¯nsâbpw ASnØm\ hkvXpXIsfbm 
Wv Rm³ BZyw hnebncp¯pI  

     

18. 
hyIv--Xamb [mcWtbmSpIqSnbmWv Rm³ FÃm {]hr 
¯nIfnepw GÀs¸Smdp-Å-Xv 

     

19. 
sNdnb Imcy§sf t]mepw Rm³ kq£vaambn \nco£n 
¡mdp-­v  

     

20. 
Xocpam\§sfSp¡p¶Xn\v ap³]v Rm³ ]e {]mhiyw 
Nn´n¡mdp­v 

     



 xlix

{I
a
 \

¼
À

 

{]kvXmh\IÄ 

H
c
n¡

e
pa

nÃ
 

A
]

qÀ
Æ

a
mb

n 

h
Ã

t¸
mg

pw
 

a
n¡

t¸
mg

pw
 

F
Ã

mb
v--t
¸

mg
pw

 

PART B- INTUITIVE SCALE 

21. 
Rm³ Imcy§sf sam¯¯nÂ hnebncp 
¯pIbmWv sN¿pI 

     

22. 
{]iv--\ ]cnlmc§Ä¡v kzoIcnt¡­ amÀ¤§Ä Fsâ 
a\ÊnÂ s]s«¶v sXfnªphcpw 

     

23. 
hnhc§sf HmÀ½bnÂ tiJcn v̈ hbv¡p¶Xn\v F\n¡v 
FtâXmb X{´§Ä D­v 

     

24. 
Øncamb Hcp {]hÀ¯\coXn ]n´pSÀ¶Ã Rm³ 
Imcy§Ä sN¿mdp-Å-Xv. 

     

25. GsXmcp {]iv\¯n\pw kµÀ`m\pkrXambn ]cnlmcap 
­mIpw F¶mWv Fsâ hnizmkw 

     

26. {]iv\§sf H¶sÃ¦nÂ asämcp Xc¯nÂ ]cnlcn¡m³ 
km[n¡psa¶v Rm³ Dd¨p hnizkn¡p¶p 

     

27. FtâXmb Dul§sf Bkv]Zam¡n Rm³ Xocpam\ 
§Ä FSp¡mdp­v 

     

28. {]iv\]cnlmc¯n\mbn Htc kabw ]e _ZÂ amÀ¤§ 
tfbpw Rm³ ]cnKWn¡mdp-­v.  

     

29. {]iv--\]cnlmc¯n\v ]e _ZÂ amÀ¤§fnÂ \n¶pw 
A\ptbmPyambXv thK-¯nÂ XncsªSp¡m³ F\n¡v 
km[n¡mdp-­v. 

     

30. {]iv\§sf t\cnSms\mcp§pt¼mÄ AXnthKw AXn 
sâ hcpw hcmbvaIsf Ipdn¨v Nn´n¡mdp­v 

     

31. {]iv\§sf kq£vaambpw IrXyambpw ]cntim[n v̈ 
s]s«¶v Xocpam\saSp¡m³ F\n¡v km[n¡mdp­v 

     

32. hkvXpXIsf HmtcmXhW hniIe\w sN¿pt¼mgpw 
Rm³ hyXykvX ImgvN¸mSpIfnÂ F¯mdp­v 

     

33. Hcp hnjbw ssIImcyw sN¿pt¼mÄ AXns\¡pdn v̈ 
GItZiw [mcW In«m³ Rm³ {ian¡mdp­v 

     

34. hkvXpXIÄ At\zjn¨v Is­¯m³ F\n¡nãamWv       

35. kmlNcy§Ä¡\pkrXamb amä§fpambn F\n¡v 
s]s«¶v s]mcp¯s¸Sm³ km[n¡mdp-­v. 

     

36. kmlNcy§Ä sa¨s¸Sp¯m³ ]pXnb coXnIÄ Rm³ 
kzoIcn¡mdp­v 
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37. kmlNcy§Ä¡\pkcn v̈-- {]kàamb Xocpam\§Ä 
Rm³ kzoIcn¡mdp­v 

     

38. A\p`h¯nÂ \n¶pw t\Snb AdnhpIÄ {]iv\§sf 
DNnXambn ssIImcyw sN¿m³ Fs¶ klmbn¡m 
dp­v-- 

     

39. GXp {]iv\s¯ t\cnSpt¼mgpw Fsâ DÅnÂ A\p` 
hs¸Sp¶ Dul-§Ä¡v Rm³ {]m[m\yw sImSp¡m 
dp­v 

     

40. {]iv\§sf Hä t\m«¯nÂ Xs¶  A]{K-Yn-¡m³ 
F\n¡v km[n¡mdp­v 
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Appendix VI 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

COGNITIVE STYLE INVENTORY (Final) 

DR. Abdul Kader Parambat    Sheni P.R. 

Research Supervisor     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 
      

 

PERSONAL DATA 

Name of the Student : 

Name of the School : 

Gender   : Male               Female   

Locale   : Rural     Urban     
 

Directions 

 Statements related to Cognitive Style are given below. Five responses such as 

Never, Rarely, Sometimes, Often, Always are given for each statement. Read each 

statement carefully and mark your responses truthfully in the most appropriate 

column using a tick mark (). Please mark your responses to all the statements. All 

details furnished by you are guaranteed to be kept confidential and will be used for 

research purpose only. 
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PART A-SYSTEMATIC SCALE 

1. I try to understand any matter in detail before getting 

involved in it. 

     

2. Whenever I assess a situation, I check whether the 

information I get is consistent with the current 

situation. 

     

3. I check the authenticity of the problems before making 

decisions 
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4. I engage in anew task only after completing the one at 

hand. 

     

5. Apart from understanding any problem wholistically, I 

also analyse it separately. 

     

6. I take a decision only after pondering over it 

thoroughly without being hasty. 

     

7. I do examine even the minute things before making 

decisions. 

     

8. I can memorize a lot of information.      

9. I plan things carefully.      

10. I anticipate things that can create confusion during 

problem solving 

     

11. I choose the source of information carefully.      

12. I  solve problems on the basis of genuine information 

only. 

     

13. I handle every matter systematically.      

14. I simplify complicated problems so that it can be easily 

handled. 

     

15. I gather information accurately      

16. My working style is familiar to others.      

17. I assess the basic facts of any issue initially.      

18. I engage in activities with a clear understanding.      

19. I keep a close eye on even the minute details.      

20. I think several times before making decisions.      
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PART B-INTUITIVE SCALE 

21. I evaluate things holistically      

22. The methods to be adopted in problem solving evolves 

in my mind quickly. 

     

23. I have my own techniques for memorizing 

informations. 

     

24. I never follow a fixed pattern of doing things.      

25. I believe that any problem will be solved contextually.      

26. I firmly believe that problems can be solved in one or 

other different ways. 

     

27. I make decisions based on my assumptions.      

28. I consider multiple alternatives while seeking solutions 

for a problem. 

     

29. I can quickly choose the most appropriate solution 

from among many alternatives. 

     

30. When I come across problems, I instantly analyze the 

pros and cons of it. 

     

31. I am able to analyse problems carefully and accurately, 

and make quick decisions. 

     

32 When a fact is analyzed at each time, I arrive at 

different viewpoints. 

     

33. While dealing with a problem, I try to get an 

approximate idea of its nature. 

     

34. I like to investigate and find facts.      

35. I can quickly adapt to the changes demanded by the 

situation 

     

36. I accept innovative changes to improve the situations.      
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37. I make decisions relevant to the situations.      

38. Knowledge gained from experience helps me to handle 

things appropriately. 

     

39. I give importance to my intuition while dealing with 

any problem. 

     

40. I can analyze issues at a glance.      
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Appendix VII      

LEARNING OUTCOMES  

 

Unit 1- Sets 

 

Sl. 

No 
Learning outcomes 

1.1 Realizes that a collection with no elements is also a set 

1.2 Justifies equality of two sets 

1.3 Writes the subsets of a set 

1.4 Find the difference of specified sets 

1.5 Interprets some familiar contexts as resulting in set difference 

1.6 Interprets negation of statements as complements with respect to a suitable 

universal set 

1.7  Writes powerset  and cardinality of various sets 

1.8 Solve real life problems on the number of objects in different categories using 

sets and Venn diagrams 

 

Unit 2- Relations and Functions 

Sl. 

No 
Learning Outcomes 

2.1 Explains Cartesian product 

2.2 Writes different relations 

2.3 Identifies domain and range of a relation 

2.4 Identifies if n(A)=p and n(B)=q then n(AXB)=pq 

2.5 Evaluates number of relations from a set to the other set 

2.6 Identifies functions 
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2.7 Finds the domain and range of a given function 

2.8 Writes the algebra of functions 

2.9 Identifies different functions and sketches the graphs. 
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Appendix VIII 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ACHIEVEMENT TEST IN MATHEMATICS  

(Draft) 

DR. Abdul Kader Parambat    Sheni P.R. 

(Research Supervisor)     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 

Class XI                 Time: 1 hour 
                 Marks: 30 

Answer all questions. 
(Questions from 1 to 8 carry 1 mark each) 

 

1. A relation R from a nonempty set B to a nonempty set A is a subset of 

a) A  b) B   c) A×B  d) B×A 

2. Which of the following is equal to {x : x ϵR, 1< x ≤ 4} 

a){2,3}  b){2,3,4}  c) (1,4]  d) [1,4) 

3. Two sets P and Q are disjoint the which one of the following is true. 

 a) P∩Q={0}  b)P∩Q=P  c) P∩Q=Q  d) P∩Q=Փ 

4. From the sets given below select equivalent sets  

{0,1}, {a,b}, Փ, {Փ} 

      a) {0,1} and {a,b}   b) Փ and {Փ} 

c) Both a and b    d) None of these 

5. If n(A)=P then the number of relations from set A to Set A is  

a) P     b) 2P   c) P2  d) 2 �
�  

6. A-(BUC)=  

a) (A-B) ∩ (A-C)   b) (A-B) ∪(A-C) 

c) A ∩(B∪C)    d) None of these 

7. Examine each of the following relations given below and select the relation which 
is   not a function 

a) R= {(3,1),(4,7),(-3,2)}  b) R={(2,2),(3,3),(4,4),(4,5)} 

c) R={(2,3), (5,3),(7,3),(11,3)} d) R= {(1,1),(-1,1),(3,1),(-3,1)} 

8. Let C={x: x is an integer; 
�

�
< � <

�

�
}, D={2,3,4}, then number of elements in the 

power set of C∪D is 

a) 24         b) 26       c) 22   d) 28 
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Answer all questions. 

(Questions 9-16 carry 2 marks each) 

9. Let U={a,b,c,d,e,f,g,h,i,j}, A={a,b,c,d,e,f} and B= {b,d,g,h}. then find (A-B)' and 

(B-A)'. 

10. Let A={x : x2-5x+6}=0, B={2,3,4,5} and C={6,8}.  

Verify that A×(B∩C)=(A×B) ∩(A×C). 

11. Define a relation R by R=   ,2 5 ;  0,1,2{ ,3}x x x  . Find the domain and range of R. 

12. Find x such that f(2x)=f(x) where f(x)=2x2-3x+1. 

13. Using Venn Diagram verify (X∪Y)'= X Y  . 

 

 

 

 
 

14. Let (0,-1) and (0,2) ϵ A×A and n(A×A) =9. Then write A×A. 

15. Find the domain and range of  f(x) = √16 − ��. 

16. Let f(x) = 3x2+2x+1 and g(x)=-2x be two real functions. Calculate (f+g)(x) and 

(f.g)(x). 

Answer all questions. 

(Questions 17-18 carry 3 marks each) 

17. 30 people uses product A, 24  people uses product B, and 28 people uses product 

C,  16 people uses both product A and B, 14 people uses both product B and C, 14 

people uses both product A and C, 46 people uses at least one of the 3 products. 

Find the number of people who uses 

a) All the products  

b) Product C only 

c) Product A only 

18.  Define the modulus function.  

       a) using the above definition complete the table given below.    

x  -5  -4  -3  -2  -1  0  1  2  3  4  5. 

y 

       b) Draw the graph of the above function. 

U 
X Y 

6 

9 

1 

3 

2 

4 

5 
7 

10 

8 
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Appendix IX 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ACHIEVEMENT TEST IN MATHEMATICS - Draft 
 

 

 
SCORING KEY 

 

Q. No. Scoring Indicator Score Total 
 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

 

B×A 

(1,4] 

P∩Q =Փ 

{0,1} and{a,b} 

2��  

(A-B)∩(A-C) 

R= {(2,2),(3,3),(4,4),(4,5)} 

24 

 

1 

1 

1 

1 

1 

1 

1 

1 

 

1 

1 

1 

1 

1 

1 

1 

1 
 

 

 
MARKING SCHEME 

Q. No. Value Points Score Total 

9. A-B   = {a,c,e,f} 

(A-B)'=∪-(A-B) 

            ={b,d,g,h,i,j} 

(B-A) ={g,h} 

(B-A)' =∪-(B-A) 

             = {a,b,c,d,e,f,i,j} 

1 

 

 

1 

2 

10. 

 

 

 

A×(B∩C) ={-2,-3}×Փ=Փ 

(A×B) ∩(A×C)= {(-2,2),(-2,3),(-2,4),(-2,5),(-3,2),  

(-3,3),(-3,4),(-3,5)} ∩{(-2,6),(-2,8),(-3,6),(-3,8)} 

=Փ 

Therefore A×(B∩C)=(A×B) ∩(A×C) 

1 

 

 

1 

2 
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Q. No. Value Points Score Total 

11. R=   ,2 5 ;  0,1,2{ ,3}x x x   

Given y= 2x+5, x {0,1,2,3} 

⇒Domain = {0,1,2,3} 

⇒Range ={5,7,9,11} 

1 

 

1 
2 

12. f(x)= 2x2-3x+1 

f(2x) =f(x) ⇒ 

2(2x)2-3(2x)+1=2x2-3x+1 

⇒2×4x2-6x+1 = 2x2-3x+1 

⇒8x2-6x+1 =2x2-3x+1 

⇒6x2-3x=0 

⇒x(6x-3)=0 

⇒x=0 or 6x-3=0 

⇒x=0 or x=
�

�
 

1 

 

 

 

 

 

 

1 

2 

13. From the Venn Diagram 

X∪Y={1,2,3,4,5,6,7} 

(X∪Y)' = ∪-(X∪Y) 

            = {8,9,10} 

        X' = {6,7,8,9,10} 

        Y '= { 1,2,3,8,9,10} 

     X'∩Y' = {8,9,10} 

Therefore (X∪Y) '= X Y   

1 

 

 

 

1 
2 

14. Let (0,-1) and (0,2)ϵ A×A and n(A×A) =9 

⇒n(A)×n(A)=9 

⇒n(A)=3. 

n(A)=3, (0,-1) and (0,2) ϵ A×A 

⇒{0,-1,2} ϵ A 

Therefore A×A ={(0,0),(0,-1),(0,2),(-1,0),(-1,-1),  

(-1,2),(2,0),(2,-1),(2,2)} 

1 

 

 

 

 

 

1 

2 
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Q. No. Value Points Score Total 

15. y= √16 − �� ≥ 0 

 16-x2≥0 ⇒ �2≤16 

⇒x≤ ± 4 

⇒x [-4,4] 

Therefore domain =[-4,4] 

y2 = 16-x2 

⇒ ��=16-y2 

⇒ � = �16 − �� 

⇒ 16 − ��  

x is real for 16-y2> 0 

��. , �[−4,4] 

since y is positive yϵ[0,4] 

therefore range =[0,4] 

 

1 

 

 

 

 

1 
2 

16. f(x)= 3x2+2x+1 

g(x) =-2x 

(f+g)(x) = 3x2+2x+1-2x 

=  3x2+ 1 

(f.g)(x) = 3(-2x)2+2(-2x)+1 

               = 3(4x2)-(4x+1 

               = 12x2-4x+1 

1 

 

 

 

1 

2 

17. a) n(A∩B∩C)= n(A∪B∪C) -n(A)-n(B)- n(C)+      

n(A∩C)+n(B∩C)+n(A∩B) 

=46-30-24-28+16+14+14 

  = 8 

b) Number of people who uses product  

C only =28-(6+8+8) =8 

c) Number of people who uses product  

A only = 30-(8+8+6) = 8 

1 

 

 

 

 

1 

 

1 

3 
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Q. No. Value Points Score Total 

18. The function f:RR defined by  

 f(x) =|�|,x ϵ R is called modulus function 

 ie., f(x) = {x if x≥0} 

                 {-x if x<0}  

x -5 -4 -3 -2 -1 0 1 2 3 4 5 

y=f(x) 5  4  3 2 1 0 1 2 3 4 5 
 

 

1 

 

 

 

 

1 

 

 

 

 

1 

3 
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Appendix X      

QUESTION WISE ANALYSIS 
 

 

 

Sl. 
No 

Unit 
Learning 
Outcome 

No. 

Thinking 
Skills 

HOTS/LOTS 

Specific 
Thinking 

Skills 

Form of 
Questions S

co
re

 

T
im

e 
(M

in
) 

1 
Relations and 

Functions 
2.2 LOTS Recognising Objective 1 1 

2 Sets 1.3 LOTS Remembering Objective 1 1 

3 Sets 1.1 LOTS Remembering Objective 1 1 

4 Sets 1.2 LOTS Understanding Objective 1 1 

5 
Relations and 

Functions 
2.5 LOTS Understanding Objective 1 1 

6 Sets 1.4 LOTS Understanding Objective 1 1 

7 
Relations and 

Functions 
2.6 HOTS Analysing Objective 1 1 

8 Sets 1.7 LOTS Understanding Objective 1 1 

9 Sets 1.5 LOTS Applying 
Short 

Answer 
2 4 

10 
Relations and 

Functions 
2.1 HOTS Analysing 

Short 

Answer 
2 4 

11 
Relations and 

Functions 
2.3 LOTS Understanding 

Short 

Answer 
2 4 

12 
Relations and 

Functions 
2.8 LOTS Applying 

Short 

Answer 
2 4 

13 Sets 1.6 HOTS Analysing 
Short 

Answer 
2 4 

14 
Relations and 

Functions 
2.4 HOTS Analysing 

Short 

Answer 
2 4 

15 
Relations and 

Functions 
2.7 HOTS Analysing 

Short 

Answer 
2 4 
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Sl. 
No 

Unit 
Learning 
Outcome 

No. 

Thinking 
Skills 

HOTS/LOTS 

Specific 
Thinking 

Skills 

Form of 
Questions S

co
re

 

T
im

e 
(M

in
) 

16 
Relations and 

Functions 
2.8 LOTS Applying 

Short 

Answer 
2 4 

17 Sets 1.8 HOTS Evaluating Essay 3 10 

18 
Relations and 

Functions 
2.9 LOTS Applying Essay 3 10 
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Appendix XI 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ACHIEVEMENT TEST IN MATHEMATICS 

(Final)   
DR. Abdul Kader Parambat    Sheni P.R. 

(Research Supervisor)     Research Scholar 
Principal      Govt. College of Teacher Education,  
Govt. College of Teacher Education, Kozhikode  Kozhikode 

 

Class XI                 Time: 45 Min 
                 Marks: 25 

Answer all questions. 

(Questions from 1 to 8 carry 1 mark each) 

1. A relation R from a nonempty set B to a nonempty set A is a subset of 

a) A  b) B   c) A×B  d) B×A 

2. Which of the following is equal to {x : x ϵR, 1< x ≤ 4} 

a) {2,3}   b){2,3,4}  c) (1,4]  d) [1,4) 

3.  From the sets given below select equivalent sets  

{0,1}, {a,b}, Փ, {Փ} 

a){0,1} and {a,b}          b) Փ and {Փ}        c) Both a and b   d) None of these 

4.   If n(A)=P then the number of relations from set A to Set A is  

a) P  b) 2P   c) P2  d)2�
�  

5. A-(BUC)=  

a) (A-B) ∩ (A-C)       b) (A-B) ∪(A-C)      c) A ∩(B∪C)   d) None of these 

6.  Examine each of the following relations given below and select the relation which 

is not a function 

a) R= {(3,1),(4,7),(-3,2)}  b) R={(2,2),(3,3),(4,4),(4,5)} 

c) R={(2,3), (5,3),(7,3),(11,3)} d) R= {(1,1),(-1,1),(3,1),(-3,1)} 

7.  Let C={x: x is an integer; 
�

�
< � <

�

�
}, D={2,3,4}, then number of elements in the 

power set of C∪D is 

 a) 24   b) 26  c)22  d) 28 

Answer all questions. 

(Questions 8-13 carry 2 marks each) 

8.   Define a relation R by R=   ,2 5 ;  0,1,2{ ,3}x x x  . Find the domain and range of R. 

9.   Find x such that f(2x)=f(x) where f(x)=2x2-3x+1. 
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10. Using Venn Diagram verify (X∪Y)'= X Y  . 

 

 

 

 

 

11.  Let (0,-1) and (0,2) ϵ A×A and n(A×A) =9. Then write A×A. 

12.  Find the domain and range of f(x) = √16 − ��. 

13.  Let f(x) = 3x2+2x+1 and g(x)=-2x be two real functions. Calculate (f+g)(x) and 

(f.g)(x). 

Answer all questions. 

(Questions 14-15 carry 3 marks each) 

14.  30 people uses product A, 24 people use product B, and 28 people use product C  

16 people uses both product A and B, 14 people use both product B and C, 

14people use both product A and C, 46 people use at least one of the 3 products. 

Find the number of people who uses 

a) All the products  

b) Product C only 

c) Product A only 

15.  Define the modulus function.  

        a) using the above definition complete the table given below. 

x  -5  -4  -3  -2  -1  0  1  2  3  4  5. 

y 
 

        b) Draw the graph of the above function. 
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Appendix XII 

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE 
Research Centre in Education (University of Calicut) 

ACHIEVEMENT TEST IN MATHEMATICS - Final 
 

SCORING KEY 

Q.No. SCORING INDICATOR SCORE TOTAL 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

B×A 
(1,4] 
{0,1} and{a,b} 

2��  

(A-B)∩(A-C) 
R= {(2,2),(3,3),(4,4),(4,5)} 
24 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

 

MARKING SCHEME 
 

Q.No. Value Points Score Total 

8. R=   ,2 5 ;  0,1,2{ ,3}x x x   

Given y= 2x+5, x {0,1,2,3} 

⇒Domain = {0,1,2,3} 

⇒Range ={5,7,9,11} 

1 

 

 

1 

2 

9. f(x)= 2x2-3x+1 

f(2x) =f(x) ⇒ 

2(2x)2-3(2x)+1=2x2-3x+1 

⇒2×4x2-6x+1 = 2x2-3x+1 

⇒8x2-6x+1 =2x2-3x+1 

⇒6x2-3x=0 

⇒x(6x-3)=0 

⇒x=0 or 6x-3=0 

⇒x=0 or x=
�

�
 

1 

 

 

 

 

 

 

1 

2 

10. From the Venn Diagram 

X∪Y={1,2,3,4,5,6,7} 

(X∪Y)' = ∪-(X∪Y) 

            = {8,9,10} 

        X' = {6,7,8,9,10} 

        Y '= { 1,2,3,8,9,10} 

     X'∩Y' = {8,9,10} 

Therefore (X∪Y) '=  X Y   

1 

 

 

 

1 
2 



 lxviii

Q.No. Value Points Score Total 

11. Let (0,-1) and (0,2)ϵ A×A and n(A×A) =9 

⇒n(A)×n(A)=9 

⇒n(A)=3. 

n(A)=3, (0,-1) and (0,2) ϵ A×A 

⇒{0,-1,2} ϵ A 

Therefore A×A ={(0,0),(0,-1),(0,2),(-1,0),(-1,-1),  

(-1,2),(2,0),(2,-1),(2,2)} 

1 

 

 

 

 

 

1 

2 

12. y= √16 − �� ≥ 0 

 16-x2≥0 ⇒ �2≤16 

⇒x≤ ± 4 

⇒x [-4,4] 

Therefore domain =[-4,4] 

y2 = 16-x2 

⇒ ��=16-y2 

⇒ � = �16 − �� 

⇒ 16 − ��  

x is real for 16-y2> 0 

��. , �[−4,4] 

since y is positive yϵ[0,4] 

therefore range =[0,4] 

1 

 

 

 

 

1 

2 

13. f(x)= 3x2+2x+1 

g(x) =-2x 

(f+g)(x) = 3x2+2x+1-2x 

             =  3x2+ 1 

(f.g)(x) = 3(-2x)2+2(-2x)+1 

               = 3(4x2)-(4x+1 

               = 12x2-4x+1 

1 

 

 

 

 

1 

2 

14. a) n(A∩B∩C)= n(A∪B∪C) -n(A)-n(B)- n(C)+      
n(A∩C)+n(B∩C)+n(A∩B) 

 =46-30-24-28+16+14+14 

   = 8 

b) Number of people who uses product  

 C only =28-(6+8+8) =8 

c) Number of people who uses product  

 A only = 30-(8+8+6) = 8 

 

 

1 

 

 

1 

 

1 

 

 

3 
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Q.No. Value Points Score Total 

15. The function f:RR defined by  

 f(x) =|�|,x ϵ R is called modulus function 

ie., f(x) =  {x if x≥0} 
                 {-x if x<0} 
x -5 -4 -3 -2 -1 0 1 2 3 4 5 
y=f(x) 5  4  3 2 1 0 1 2 3 4 5 

 

 

 
1 
 
 
 
1 
 
 
 
 
 
1 

3 

 








