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ABSTRACT 
 The effects of peer status, metamemory and ethnic affiliation on 

critical thinking were investigated using 615 participants (299 
males and 316 females). Three hundred and fifty two (352) of the 
participants (195 males and 157 females) were of Igbo ethnic 
group and were drawn from St. Theresa’s Collage Nsukka (for 
males) and Queen of the Rosary Secondary School Nsukka (for 
females) in Enugu state. Participants that were of Ibibio ethnic 
group were 263 (112 males and 151 females) and were drawn 
from Cardinal Ekandem Seminary, Uyo (for males) and 
Immaculate Conception Secondary School, Itak (for females) in 
Akwa Ibom state. The participants comprised the entire 
population of Igbos and Ibibios in Senior Secondary II of the four 
schools sampled. Their ages ranged from 15 to 21 years. Three 
instruments were used. They include Rating and Nomination 
Sociometric Scale for peer assessment; Critical Thinking Scale 
and Eysenck General Intelligence Test 4 (EGIT-4). Participants in 
the experimental groups were given metamemory prompts while 
those in the control groups were not. A 3x2x2 factorial design was 
used and Analysis of Covariance used for the analysis. A one-way 
Analysis of Covariance, using general intelligence as the 
covariate showed that there was a significant difference in critical 
thinking among peer status conditions. Sheffe post hoc test 
revealed that those in the popular status group performed better in 
critical thinking test than those in other two conditions while 
those in the neglected group performed better than those in the 
rejected group. Result also showed a significant difference in 
critical thinking between metamemory conditions. Those in the 
metamemory prompt group were found to have performed better 
in critical thinking test than those in the no prompt group. The 
result did not show any significant difference in critical thinking 
between ethnic affiliation conditions as well as any significant 
interaction effect among the dependent variables. Results were 
discussed in relation to the cognitive gains of social interaction 
and behavioural correlates of peer status as well as the connection 
between the knowledge of one’s memory and cognitive 
performance.               
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CHAPTER ONE 
INTRODUCTION 

Adolescence marks the transition from childhood to adulthood and is 

generally seen as a turbulent time. This is because of a new body, feelings and 

attitudes brought about by physical and mental maturation. There is also an 

identity crisis as the individual faces the challenges of life and the different roles 

that, most of the times are construed as confusing and conflicting. Adolescence 

however is a period that is of interest to psychologists because it is a period 

associated with rapid cognitive changes. For example, Piaget (1970) showed that 

formal operational thought is characteristic of adolescent period. This is a stage 

of cognitive development were the individual acquires more sophisticated 

cognitive abilities for abstract and concrete thinking. Hale (1990) has also found 

that information processing speed continue to increase rapidly in early 

adolescence. There are increase in automaticity and ability to construct new 

combination of knowledge, widened knowledge content across domains, and 

greater range and more spontaneous use of strategies for cognitive activities 

during the period (Keating, 1990). These cognitive changes heighten the ability 

for critical thinking in adolescents. 

Facione (2000) indicated that “For humans the impetus toward thinking is 

as natural as is an eagle’s impetus to fly. Birds have wings and no one asks them 

should they fly. Yet, although humans have minds, we sometimes wonder 

whether or not we should think” even though “the overall disposition toward 

reasoned judgment is strong.” Thus, we all have the disposition to think but to 

make a leap from “ordinary thinking” to critical thinking we must engage in 

deliberative effort.  

Central to everyday reasoning needed in everyday life is critical thinking. 

This is because both formal and informal reasoning tasks require critical 
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thinking skills. Indeed, with globalization and the tremendous amount of 

information we get through advanced technologies, it has become increasingly 

necessary that we develop the ability to make good judgments about personal, 

social, economic and political issues. Also, we are surely uncertain of how to 

solve most problems we encounter in our daily lives, church, workplace, 

marketplace, schools etc because the problems are most of the times not 

properly defined. To make meaning out of our world therefore we need to be 

reflective thinkers who understand that problems exist and develop solutions to 

such problems based on the evaluation of evidence, consideration of opinions 

and adequacy of arguments, and implications of the proposed solution. 

  According to Ennis (1987) critical thinking is a “reasonable reflective 

thinking that is focused on deciding what to believe or do” after evaluating the 

evidence and the reasoning in a situation. From this definition, critical thinking 

is to a great extent generic and not domain-specific just as Paul (1992) argued 

that critical thinking is a combination of exemplary forms of critical thinking 

(e.g. clarity, precision, accuracy, depth, adequacy, relevance, completeness and 

fairness and which are not domain-specific but are used in everyday reasoning) 

and domain modes of reasoning. Mingers (2000) has delineated four most 

significant elements of critical thinking. The first is the critique of rhetoric, 

which is being able to evaluate the validity or credibility of arguments and/or a 

general skepticism towards statements and knowledge. The second is the 

critique of tradition, which is being skeptical of conventional wisdom, common 

sense, long standing practices and traditional ways of doing things. The third is 

the critique of authority, which is being skeptical of one dominant view and 

being open to a plurality of views. Lastly, we have the critique of knowledge, 

which is recognizing that knowledge is never value free and its subjective and 

contextualized nature. 
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 In general, critical thinking involves grasping the deeper meaning of 

problems, keeping an open mind about different approaches and perspectives, 

asking relevant questions, and making accurate inferences (Halonen & Santrock, 

1999). Critical thinking skills may therefore include judging ambiguity, judging 

weather an inductive and deductive conclusions are warranted, and judging 

weather statements made by authorities are correct. The purpose of critical 

thinking is, therefore, to achieve understanding, evaluate viewpoints and make 

judgments that will guide one to decide what to do or believe.  

          Critical thinking involves considerable mental work. This is because one 

must have the ability to generate questions, construct and recognize the structure 

of arguments, and adequately support arguments. It also involves defining, 

analyzing and devising solutions for problems and issues; sorting, organizing, 

classifying, correlating, and analyzing materials and data. Furthermore, it 

involves integrating information and seeing relationships; evaluating 

information, materials and data by drawing inferences, arriving at reasonable 

and informed conclusions, applying understanding and knowledge to new and 

different problems, developing rational and reasonable interpretations, 

suspending beliefs and remaining open to new information, methods, cultural 

systems, values and beliefs and by assimilating information (MCC General 

Education Initiatives cited in Fowler, 1996). 

        Indeed, Facione (2000) has shown that truthseeking is a very important 

aspect of critical thinking. Thus, a critical thinker does not take the world at face 

value and because of that, Harris (2001) posits that critical thinking is 

“substantially disturbing and uncomfortable, because it means that you must be 

willing to examine your own ideas and beliefs to see what rational base, if any, 

they have. If you have strong views on some popular raging topic like capital 

punishment, or nuclear energy, or theology, you will have to take the emotional 
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risk of examining the grounds for those beliefs and of considering views 

opposed to yours.” All these are aimed at seeking the truth and facts and Harris 

has stated that this will ultimately lead to the development of a very strong 

intellectual base that will withstand attack or ridicule while the false are cleaned 

out of the intellectual baggage. Critical thinking skills thus require adolescents 

to recognize when problem exists; define issues or problems more clearly and 

precisely including coping with poorly structured problems. Others include 

obtaining information and examining all relevant evidence and consideration of 

assumptions and biases, and developing long- term approaches to long- term 

problems (Sternberg, 1985). It is neither a negative fact- finding thinking nor is 

it an automatic rejection of all arguments, hypotheses, or theories. It is rather the 

ability to evaluate, compare, analyze, critique, and synthesize various claims, 

assertions, and arguments with a healthy degree of skeptical mental eye. 

           According to Harris (2001), “Critical thinking should be a constructive 

force and attitude, for examining all ideas and arguments, including your own 

dearly held ones, and for separating the ideas from their vehicles, to divide true 

from false, accurate from distorted, complete from incomplete, and so on. In fact 

far from being an expert at fault-finding, a critical thinker will be even more 

open to opposing arguments and ideas, carefully considering the merits and 

weight of each one, recognizing that he or she, the critical thinker, can always 

learn from others, and might even be wrong in a current position.”   

 With critical thinking there is recognition that knowledge is not just a 

continuous collection of facts but that, which is built on thinking and reasoning 

skills that allow for continuous reversal and enlargement of understanding. 

Indeed, the uses of critical thinking are enormous. For example, Ellis (1997) 

critical thinking underlies the basic elements of communication such as reading 

(for example, evaluating or determining why you agree or disagree with what 
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you read), writing, speaking and listening. Furthermore, “it plays an important 

part in social change” since “institutions in any society – courts, governments, 

schools, and businesses – are the products of a certain way of thinking.” Ellis 

also indicated that critical thinking helps us to distinguish between fact and 

opinion and therefore help us to uncover biases and prejudices. Critical thinking 

is useful only in those situations where human beings need to solve problems, 

make decisions, or decide in a reasonable and reflective way what to believe or 

what to do (Ennis, 1987). That is, just about everywhere and all the time.  

Critical thinking is important wherever the quality of human thinking 

significantly impacts the quality of life (of any sentient creature). For example, 

success in human life is tied to success in learning. At the same time, every 

phase in the learning process is tied to critical thinking. Thus, reading, writing, 

speaking, and listening can all be done critically or uncritically. Critical thinking 

is crucial to becoming a close reader and a substantive writer. Expressed most 

generally, critical thinking is “a way of taking up the problems of life.” In 

Nigeria, for example, where most information is obtained from the internet the 

need for critical thinking becomes overwhelming. This is because the Internet is 

full of false, incomplete, biased and obsolete information (Gilster, 1997 cited in 

Astleitner, 2002) that require critical thinking before we decide what to do with 

them. Critical thinking is also used, on a more formal ground, to properly 

evaluate theories and other scientific claims and has become the most important 

skill in general knowledge and educational tasks. Critical thinking is therefore of 

considerable interest to both psychologists and educators (Halonen, 1995) 

           Irrespective of the sphere of thought, “a well cultivated critical thinker" 

raises vital questions and problems, formulating them clearly and precisely; 

gathers and assesses relevant information, using abstract ideas to interpret it 

effectively comes to well-reasoned conclusions and solutions, testing them 
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against relevant criteria and standards; thinks open-mindedly within alternative 

systems of thought, recognizing and assessing, as need be, their assumptions, 

implications, and practical consequences; and communicates effectively with 

others in figuring out solutions to complex problems (Paul, & Elder, 2006). This 

makes the study of factors that may militate against the development and use of 

critical thinking skills an important issue. 

 From the cognitive changes associated with adolescence (Piaget, 1970; 

Hale, 1990; Keating, 1990) the adolescence is a period when individuals 

experience a “cognitive boom”. This is because as adolescents experience these 

cognitive changes they perceive, attend, remember, think, solve problems and 

draw conclusions leading to greater increase in critical thinking. Since everyday 

reasoning requires critical thinking, it becomes necessary that some variables 

that may restrict adolescents’ ability to think critically be investigated. Those 

variables include adolescent peer status, ethnic affiliation and metamemory.  

 Peers are adolescents who are of about the same age or maturity level. 

During adolescence, there is a redefinition of some basic social relationships 

which compared with childhood may be much more important and intimate. 

Condry, Simon, and Bronfenbrenner (1968) for example found that over the 

course of one weekend, adolescents spent more than twice as much time with 

peers as with parents. Adolescents could therefore go a long way in making sure 

they are members of a clearly defined or identified group. 

 Peer relations refer to many types of process or experience that defines 

one’s social status or social standing in the group. Consequently, different 

classification of peer status has been proposed among aspects of children’s 

experiences with their peers (Asher & Coie, 1990; Newcomb, Bukowski, & 

Pattee, 1993). Adolescents with popular peer status are frequently nominated as 

a best friend and a liked-friend by their peers. They therefore have the 
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experience of being liked or accepted by the members of their peer group. Those 

with rejected peer status are not frequently nominated as a best friend or a liked-

friend by their peers. They therefore have the experience of being actively 

disliked by their peer group. Finally, adolescents with neglected peer status are 

not frequently nominated as a best friend but are frequently nominated as a 

liked-friend by their peers. They therefore have the experience of being neither 

liked nor disliked but rather ignored by their peer group. 

 Several studies have been conducted to asses the behaviour correlates of 

peer status. Popular adolescents have been found to be skilled at initiating and 

maintaining interaction with their peers. They enter groups easily, communicate 

clearly with their peers, elicit their peers’ attention, give out reinforcement, 

listen carefully and are friendly. They are also socially visible, show enthusiasm 

and concern for others, and are self- confident with out being conceited (Hartup, 

1983; Kennedy, 1990; Newcomb, et al, 1993). 

 As for the rejected adolescents, they are found to be aggressive; exhibit 

antisocial behaviours that are disruptive of group activities and that are not 

appropriate to the situation at hand (Putallaz & Wasserman, 1990; Dishion & 

Spracklen, 1996). They therefore find it difficult to maintain open lines of 

communication with their peers, elicit their peers’ attention and to enter groups 

and make friends. They are also found to engage in delinquent behaviours or 

drop out of school or may have problematic academic profile (Wentzel & Asher, 

1995). 

 Research has also shown that adolescents with neglected peer status are 

less aggressive than shy and are less socially active and less talkative. They also 

seldom enter groups and make friends (Coie & Kupersmidt, 1983). They may 

however be self- regulated learners and compliant and may therefore have 

positive academic profile (Wentzel &Asher, 1995). But in general, both rejected 
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and neglected adolescents socially isolate themselves because of the inability to 

belong to the peer group (Rubin, 1993). Some may argue that children who have 

difficulties in relating with their peers will outgrow their problem as they get 

older, but longitudinal studies have shown that it is not always so (Dodge, 1993; 

Rubin, 1993). For many children, early rejection or neglect or withdrawal does 

predict continuing rejection or neglect or withdrawal with the category of 

rejection being more stable over time. While the determinants of the different 

peer status may vary across culture (Dong, Weisfeld, & Shen, 1996), the 

behavioural correlates are to a large extent similar across cultures. 

 Unfortunately, most of the studies on peer status are based on the general 

assumption concerning the significance of peer relationships on child and 

adolescent development. Very few studies have tried to assess directly the 

influence of peer status on adolescent cognition with specific reference to 

critical thinking. The social psychologist is interested in how good peer relations 

contribute to normal social development in adolescence. In this regard, for 

example, findings have shown that good peer relationships were associated with 

positive social adjustment, positive mental health, but poor peer relations are 

associated with delinquency, problem drinking, and depression (Parker & Asher, 

1987). The cognitive psychologist is however interested in what the adolescents 

do when they relate with their peers and how the different peer status affects 

adolescents’ cognition. Cobb (1994) had earlier shown that higher scientific 

learning has both a cognitive process which involves the individuals knowledge 

construction and a social process that involves significant others (this time, 

peers) in this construction. How peer relations can influence the development of 

critical thinking abilities can be understood when it is looked at as a social 

process that requires active but mutual communication.  
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Piaget (1932) has, through his idea of symmetrical reciprocity of learning, 

recognized peer interaction as a potent source of cognitive growth. According to 

Piaget, peer interaction may lead to conflicts of ideas which forms alternatives 

to the child’s own point of view and may prompt the child toward higher level 

solutions by incorporating the partial insights reflected in their varying initial 

positions. When adolescents interact with peers they spontaneously serve as 

teachers to each other. From the socio- cognitive perspective, working in groups 

leads to greater cognitive resources such that even the less able member will 

benefit by eventually being able to build some kind of mental representation of 

what the problem is by mere participating with the more able members and 

which can then be used effectively for similar problems (Light & Littleton, 

1999). 

 During peer interaction, participants are also exposed to the conflicting 

ideas of peers in the context of group problem solving. In the process, varied 

ideas are critically examined with each using the reasoning of the other as 

cognitive scaffold through reciprocal tutoring and hypotheses testing. These 

have been found to facilitate cognitive restructuring and cognitive re-

elaborations (Emler &Valiant, 1982) of the problem at hand and form cognitive 

resource for future higher order thought when faced with a new task. 

           From educational research we know that learners can adopt deep or 

surface learning approaches. Surface learning approaches include skimming, 

memorizing, and regurgitating for tests, whereas deep learning requires a critical 

understanding of material. Deep learning is promoted by active learner 

participation. Biggs (1987) associated deep learning approaches with 'affective 

involvement' which is supported by interaction. Psychologists have long 

believed that individual cognitive skills are developed in a social context 

(Resnick, Levine & Behrend, 1991) and have cited the psychological 
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development of children as evidence (Rogoff 1990). The importance of the 

social context to learning has been emphasised by Lipman (1991) who believes 

that the development of a 'community of enquiry' is essential for the 

development of higher level, critical thinking skills within the individual.      

There is a clear link between critical thinking, social interaction and deep 

learning. Group learning is a good way of encouraging such social interaction, 

and has often been used to promote deep learning. To this end, best educational 

practice provides techniques for getting group work in large classes, critical peer 

and self-assessment, resource-based individual and group learning. 

            Critical thinking in a social context is quite different from measuring 

student performance, student participation or system usability. It is not just 

limited to the one-off assessment of a statement for its correctness, but a 

dynamic activity, in which critical perspectives on a problem develop through 

both individual analysis and social interaction. Garrison (1992) has emphasized 

that “it is in the shared world that true meaning is achieved. While constructing 

meaning is a personal responsibility, the process of critical thinking also 

includes the application of meaning structures to the specifics of the context. 

That is, if meaning is to be more than belief it must go beyond simply internal 

reflection. The truth of concepts is determined through collaborative action 

which necessitates sharing control of the process.” 

 Drawing from the behavioural correlates of peer status, adolescents with 

rejected and neglected peer status may have problem benefiting fully from peer 

group interactions because they relatively lack the necessary skills for proper 

communication. They also socially isolate themselves and the rejected finds it 

difficult to be members of peer group without being disruptive of group 

processes. But interacting as a group lead to group think which, according to 

Underwood and Underwood (1999), can facilitate interpersonal relationships 



 11

and may in turn have positive effects on the participants’ motivation, critical and 

creative thinking abilities, self-esteem and general academic learning. Musatti 

(1986) viewed peer interaction and the instructional role played by more 

competent peers as especially important in breaking down the adolescents’ 

egocentrism and encouraging more mature and scientific forms of thought.  

         Perhaps this is because as the group interacts, there is a continual need for 

co-operation, negotiation and taking the point of view of the other in a manner 

reminiscent of brainstorming. Indeed, when adolescents engage in a peer 

interaction for example, they become exposed to new patterns of thought since 

any peer dialogue is a relatively corporative, consensual and non-authoritarian 

exchange of ideas and thus relies on rationality for its maintenance. In particular, 

beliefs are justified and verified rather than asserted by force as both parties 

experiment with new and untested ideas and face the demands for a critical 

reexamination of one’s old assumptions. Studies have, for example, shown that 

socially symmetrical groups reason together better and produce a better learning 

outcome (Light & Littleton, 1994). When peers work in groups they also think 

more effectively than when they work alone (Kruger, 1993). Friendship has also 

been found to be an important factor in supporting explicit reasoning (Azmitia & 

Montgomery, 1993). 

If adolescents must have a high ability for cognitive skills, such as critical 

thinking skills, it is necessary that they are also sensitive to their cognitive state 

or to know if and when they know something. This is because thinking is not 

limited to external stimuli (physical or social) but also involves the internal 

mental world (e.g. thinking about one’s memory). Flavel (1971) in a pioneering 

research came up with the term metacognition to refer to thoughts that have 

mental or psychological phenomena as their target.  
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 Metacognition (knowing about what one knows) is not the same thing as 

cognitive performance. This is because individuals may know what they know 

but may not use such knowledge to facilitate performance in an actual test 

situation (Flavel & Wellman, 1977). Flavel then concluded that performance 

itself does not predict metacognitive knowledge since competence may be 

obscured by a failure to use such knowledge on an actual task. Metacognition is 

therefore the individual’s awareness of his or her own cognitive processes and 

according to Slife (1987) constitutes those mental abilities that are considered 

beyond or “meta” to conventional conceptions of cognitive abilities. 

Metacognition also includes consciousness functions such as knowing about 

knowing and executive functions such as regulation and control of knowing 

about knowing. These functions (Slife, 1987) provide the means by which 

cognition can be a source of influence apart from the passive storage and 

retrieval of external information. 

 Metacognition is however a broad concept that is made up of many 

components such as metaperception, metaprocessing knowledge and 

metamemory. Metaperception refers to an awareness of information content and 

knowledge of factors that influence perception. These include individual’s 

awareness of their listening skills, ability to evaluate the informational adequacy 

of messages and awareness of situational characteristics that affect the ability to 

attend to information. Metaprocessing knowledge is the individual’s awareness 

about problem solving situations. It involves the knowledge about how to 

approach a problem and the adoption of one set of cognitive activities rather 

than others when solving a problem. 

 Metamemory on the other hand has been described as being any one of 

several kinds of knowledge that individuals might have about their storage and 

retrieval processes (Flavel & Wellman, 1977). With metamemory, the focus is 
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on thoughts about memory, particularly, knowledge or awareness of the memory 

demands imposed by different tasks or situations as well as strategies that might 

be used to improve memory in these situations. It also includes the domain of 

memory monitoring i.e. knowledge about current memory contents, use and 

states and memory self- efficacy i.e. believes about one’s own memory abilities.  

 An important aspect of metamemory is the knowledge of one’s own 

characteristics that are relevant to remembering. This includes knowledge of our 

capabilities and abilities (knowing how much one can remember and how long it 

takes to commit information to memory) and our attitudes toward our memories 

(Wingfield & Byrnes, 1981). For example, an adolescent may know that he does 

better on essay tests than on multiple- choice tests because he knows he finds it 

easier retrieving information he has personally organized than making a 

judgment about the correctness of teacher- organized material. Another aspect of 

metamemory is the knowledge about differences among tasks that are important 

in storage and retrieval. That is the knowledge we have concerning the memory 

demands of a task and how well our memories will be able to meet those 

demands. This aspect relates to questions such as: have you studied long enough 

to do well on an exam? Can you remember the names of all the people being 

introduced to you in a political rally? If everyone is assumed to know that 

without studying long enough one may not do well on an exam, then why do 

people have a high expectation to pass an exam even without studying long 

enough? Also, if everyone knows that a long series of introductions imposes an 

almost impossible demand on memory, then why do people persist in doing it? 

 The last aspect of metamemory according to Wingfield and Byrnes (1981) 

is the strategic knowledge. Having known one’s own characteristics that are 

relevant to remembering and differences among tasks that are important in 

storage and retrieval, one also needs to have the knowledge and the ability to 



 14

direct encoding and search processes. An adolescent who knows that he does 

better in essay tests will have to know that retaining and retrieving information 

from memory for multiple- choice tests requires a different strategy from that of 

essay tests. This metamemory knowledge will then induce and direct encoding 

and search processes accordingly for better thinking outcome. Those who are 

high in this aspect of metamemory knowledge tend to discover how much is to 

be remembered, what is to be remembered, and how the information is to be 

remembered  (i.e. whether it is to be rehearsed, recalled, recognized, 

summarized, or written down) (Brown, 1978). A production deficit due to poor 

metamemory can also arise if a person simply does not realize that a memory 

strategy is even needed to aid either encoding or retrieval. 

Metamemory is an implicit memory in that past experience, which 

depends on memory, is indirectly used for current performance without putting 

great effort to remember (Roediger, 1990). This makes metamemory an 

important issue in psychology since it is generally agreed that the internal, 

mental world is necessary for thinking and also that many different processes go 

into intelligent behaviour. For example, the consciousness function of the 

information processing involves a deliberate selection and co-ordination of 

specific cognitive activities. However, other cognitive processes, which can be 

termed the executive function, must decide the appropriate thing to select and 

co-ordinate, monitor its execution, and evaluate its success. In other words, the 

executive function controls the more specific forms of information processing. 

Metamemory can be seen as a kind of executive function since the adolescent’s 

knowledge of memory and memory demands is a determinant of how the 

adolescent will go about remembering and thinking. Furthermore, adolescents 

that engage in higher order thinking are expected to know when more 

information is needed and the type of knowledge which is required, know how 
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and when to question, and know how to find and organize information. These 

are also the basic components of metamemory. Retarded persons have generally 

been found to be deficient in a number of metamemory tasks (Brown & Barelay, 

1976; Brown & Lawton, 1977). Metamemory therefore distinguishes proficient 

from non- proficient thinkers.  

          If adolescents have misconceptions about their memory and memory 

abilities it may lead to adoption of poor strategies for remembering things. For 

example, if one incorrectly believes that one can easily remember the list of 

flowerless plants in Biology, one may not write them down or use appropriate 

mnemonic strategy to remember the list and may forget some of them if required 

to produce them. Adolescents with such belief may also find it problematic 

deciding how to allocate attention and what material to study further leading to 

poor formation of distinctive, contextually specific encoding of new 

information. Furthermore, such adolescents may not engage in deep and 

elaborate semantic processing as a result of superficial encoding. They may have 

negative attitude toward their memories since their memories may always fail 

them and consequently may be less able to monitor their memory. 

        Cultural background is another strong factor that is thought to affect 

adolescents’ critical thinking abilities. Culture is a set of beliefs shared by a 

group of people (Koss-Chionio, 1994). Culture thus provides people with ways 

of perceiving the world at large and coming to terms with the problems they 

face. Beliefs and attitudes, which are culture determined, offer man the key to 

his existence providing the ontological framework upon which people draw to 

construct their choices and decisions in a dynamic world. Culture is transferred 

from generation to generation in a complex of inter-related socialization 

practices. As the child grows to an adolescent, culture becomes an integral part 
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of the individual and impacts on the individual’s cognitive, social, and 

psychological functioning. 

            Cognitive psychology has led to the development of component 

processes of the mind as an information processor. Murray (1990) however 

posits that the contents of cognition such as systems, symbols, knowledge and 

thinking abilities are acquired culturally. The products result from the 

interaction between groups of people and their environment over a period of 

time. Culture is therefore basically cognitive and ideational (Murray, 1990). 

This is because it consists of values, ideas, attitudes, and perceptions, world and 

self-views and more especially, meanings with which phenomena, words, 

objects are endowed and manipulated. Adolescents’ cognitive development and 

differences in adolescents’ cognitive performance are therefore to a great extent 

related to identifiable features of a group. 

            Lev Vygotsky (1896-1934) emphasized on the importance of social 

interaction and culture in adolescents’ cognitive development. He indicated that 

adolescents’ cognitive growth will be optimal with the guidance of individuals 

who are skilled in the use of the culture’s tools because reasoning processes, 

content of thinking as well as process or means of thinking (tools of intellectual 

adaptation) represented the shared knowledge of the culture. Initially, the child 

learns through shared problem-solving experiences, and as the child grows, 

he/she internalizes the body of knowledge through cultural adaptation and 

finally, the child’s thinking abilities is shaped (Rogoff, 1991). 

          Individuals who are mental retardates have deficits in their mental 

processes and thus have difficulty learning. An individual’s cultural setting has 

been implicated in a kind of mental retardation called culture-familial 

retardation. These groups of retardates tend to score in the mild mental 

retardation range on IQ tests and have relatively good adaptive skills (Zigler & 
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Cascione, 1984). Some of the cultural influences that may contribute to this 

condition include abuse, neglect, social rejection, and deprivation. During 

development these individuals follow the same developmental stages as their 

counterparts without mental retardation. However, as a result of deficit in 

cognitive socialization they develop at a slower rate and do not attain all the 

skills and knowledge they would have achieved in a richer cultural environment 

(Zigler & Stevenson, 1993). Arroyo and Sternberg (1993) have shown that such 

disadvantaged children and adolescents live in cultural environments that fail to 

challenge their critical and creative thinking abilities and do not provide them 

with the resources necessary to develop such higher cognitive abilities. This 

however does not mean that they lack the initial genetic endowment.  

            A higher state of thinking in adolescents involves gaining cognitive 

abilities that enables them to perceive inconsistencies and inadequacies in their 

thinking and balancing such realization with incoming information. Kohlberg 

(1976) posits that the attempt by adolescents to attain intellectual equilibrium is 

influenced by moment-to-moment interactions with people and events in the 

cultural environment. To corroborate Kohlberg’s position, Cole (1997) 

maintained that cultural experiences play a much stronger role in adolescents’ 

ability to think in scientific ways. Thus, while Piaget believed that all children’s 

cognitive development follows a very similar pattern of stages, intellectual 

abilities may be much more specific to the culture in which the child was reared 

(Miller, 1993). 

           The nature of sociocultural activities and value system that adolescents 

experience may then play important role in shaping what and why adolescents 

think. This is through the cultural attitude toward intellectual competence that 

they encounter through relationships with significant others in the environment 

which may affect their motivation for acquiring knowledge. Thus, cultures that 
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provide conducive environment for achievement and independent training 

(outside formal education) are likely to set high goals for their children. Such 

culture will also indicate a high evaluation of their competence to think and do a 

task well, impose standard of excellence upon problem solving tasks, and make 

the child self- reliant while granting the child autonomy in problem-solving and 

cognitive decision-making. 

            Seligman (1975) showed that the early experiences help to determine a 

person’s amount of self-confidence and ability in engaging in higher cognitive 

abilities. Adolescents who have reached such higher cognitive state will not only 

memorize so that they can repeat facts and pass examinations or tests, but can 

develop the ability to think, to question, and to reason which are generalized to a 

variety of situations. These components are also vital to the development of 

critical thinking in adolescents.            

 This study therefore is interested in finding out if adolescent peer status, 

metamemory or ethnic affiliation affects critical thinking in adolescents. It is 

hypothesized that adolescents with popular and neglected peer status will have 

higher critical thinking ability than adolescents with rejected peer status. Also, 

adolescents who are low in metamemory will have lower critical thinking ability 

than those who are high in metamemory and finally that a difference in critical 

thinking ability will exist between participants from Igbo ethnic group and those 

from Ibibio ethnic group.  

 

Purpose of the Study 

This study is aimed at investigating how adolescents’ critical thinking is 

affected by adolescents’ peer status, metamemory and ethnic affiliation. The 

study is also aimed at providing empirical evidence to inform the existing 

knowledge base in this area, which is very scanty. This is because most studies 
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on critical thinking are concerned with its conceptualization, definition, and 

measurement; how programs can be developed, implemented and evaluated so 

as to improve critical thinking (Hudgins & Edelman, 1998). Very few studies 

have tried to assess directly the influence of peer status and metamemory on 

adolescent cognition with specific reference to critical thinking. 

Strong cultural variations have been observed between Igbo and Ibibio 

ethnic groups. This study is also aimed at finding out if these variations in 

culture affect critical thinking abilities between the two groups and if so to make 

necessary recommendations to improve critical thinking.  

 

Statement of the Problem 

Every moment in our lives we are faced with decisions to make. In all 

those moments we are expected to make good decisions that will ultimately 

improve ourselves as well as others. To make good decisions, one must apply 

some techniques in the process. These techniques are collectively found in the 

ability to think critically. The ability to think critically is even more important 

during adolescence because this is when there is a considerable increase in 

cognitive gains. But the values of critical thinking notwithstanding, some factors 

tend to militate against the use of these abilities. Some of the factors include 

adolescent peer status, metamemory and ethnic affiliation. 

This study is therefore out to find out whether adolescent peer status 

affect adolescent critical thinking; whether adolescent metamemory affect 

adolescent critical thinking; and whether there will be a difference in critical 

thinking between participants from Igbo and Ibibio ethnic affiliation. 
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Operational Definition of Terms 

In this subsection, terms used in this study are operationally defined. They 

include: 

1.  Adolescent peer status: This refers to the sociometric measures of 

experiences that define an adolescent’s social standing in a peer group. In 

relation to the sociometry, they include: 

(a) Popular peer status: Adolescents with popular peer status receive a Social 

Preference (SP) score of greater than or equal to 1.0, Like Most (LM) 

score of greater than 0, and Like Least (LL) score of less than 0. 

(b) Rejected peer status: Adolescents with rejected peer status receive a 

Social Preference (SP) score of less than or equal to -1.0, Like Most (LM) 

score of less than 0 and Like Least (LL) score of greater than 0. 

(c) Neglected peer status: Adolescents with neglected peer status receive a 

Social Impact (SI) score of less than or equal to -1.0 and an absolute Like 

Most (LM) score of 0. 

2.  Metamemory: This refers to the knowledge of mnemonic strategies that 

are effective to remembering and the extent of memory-monitoring 

accuracy. In this study, it was considered under two conditions: 

“metamemory prompt” condition and “no metamemory prompt” 

condition. 

3.   Ethnic affiliation: this refers to being either an Ibibio from the South-

South of Nigeria, or an Igbo from the South-East of Nigeria. 

4.  Critical Thinking: This refers to the composite score in cognitive critical 

thinking skills, motivational critical thinking dispositions, ideological 

critical thinking beliefs, and behavioural critical thinking skills.   
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CHAPTER TWO 
LITERATURE REVIEW 

 This chapter is divided into two: the theoretical review and the empirical 

review. The former captures the relevant theoretical backgrounds of adolescent 

cognitive development while the later reviews the empirical studies conducted in 

relation to adolescent peer status, metamemory and critical thinking. 

 

Theoretical Review 

Piaget’s Theory of Adolescent Cognitive Development 

 Jean Piaget (1896- 1980), a Swiss psychologist has perhaps had the most 

profound effect on our understanding of adolescent cognition through his theory. 

Several theoretical concepts where used by Piaget. However, the three major 

ones are content, structure, and function or adaptation (Flavell, 1963). Content 

refers to specific kinds of behaviour that the individual exhibits. Structure refers 

to a set of cognitive operations for behaving in certain ways. Lastly, function or 

adaptation refers to the broad characteristics of intelligence, that is, the essence 

of intelligent behaviour. In Piaget’s theory, functions produce structures, which 

in turn results in content or specific kinds of behaviour (Flavell, 1963). 

 Central to Piaget’ formulation therefore is the principle of adaptation or 

functions because, to Piaget, intelligence is an aspect of adaptation to one’s 

environment. Adaptation consists of two processes: assimilation and 

accommodation. Assimilation is the process by which we incorporate new 

information into our accustomed way of thinking or it occurs when individuals 

incorporate new information from the environment into existing cognitive 

structures thereby changing the structures themselves. Accommodation is the 

process of altering our ways of thinking so that we can include new information 

that does not fit into existing or accustomed way of thinking or it occurs when 
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individuals adjust to this new information. It constitutes the change in and 

adjustment made by the cognitive structures to receive this new information. 

 The cognitive structures are called schemas which simply mean a 

framework that already exists in a person’s mind which organizes and interprets 

information. Thus for assimilation to occur, the already existing schemas or 

cognitive structures must accommodate the new environmental information; a 

process that changes the schemas to some degree while building a foundation for 

further assimilation – accommodation acts. Finally, function is organized. 

Accommodatory acts are therefore continually being extended to new and 

different features of the environment. Thus assimilated information is attached 

to the schemas and the schemas must accommodate to new information and 

change as a result of it. 

 A schema has reference to a particular intelligent behaviour or action. 

Actions such as conservation of volume and object classification are examples 

of schemas. After each process of assimilation – accommodation, the schemas 

or cognitive structures change as earlier described. Schemas are therefore in 

continual state of change and these changes define the development of the 

individual. Functions, which is the broad aspects of intelligence do not however 

change and remains the same across the lifespan. Thus to Piaget, infants, 

children, adolescents, and adults all function intellectually in the same way; that 

is the intellect operates on environmental information using the process of 

assimilation and accommodation. 

 Another concept in Piaget’s theory is that of equilibrium and 

disequilibrium which explains the extent to which an individual’s schemas and 

environmental demands are in homeostasis. When both aspects match 

equilibrium exists. In the event of a mismatch as a result of new environmental 

demand (newly experienced conceptions or problems) a state of disequilibrium 
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exists. This state triggers the assimilation – accommodation mechanism as the 

individual tries to assimilate the new information and accommodate them to the 

schemas or existing cognitive structures. This continuous process changes the 

schemas and prompting the schemas to become more complex indexing 

cognitive development (Piaget, 1970). Thus moving from a state of structural 

disequilibrium to a new and higher state of equilibrium is what Piaget means by 

cognitive development. 

 As an individual reaches the higher state of equilibrium he/she becomes 

more cognitively sophisticated. This state is characteristic of formal operational 

thinking and according to Piaget is the kind of thinking that adolescents use. At 

this stage of thinking, the adolescent can engage in hypothetical – deductive 

reasoning which involves deducing conclusions from premises which are 

hypotheses rather than from facts that have been verified. Adolescents thus tend 

to form hypotheses, experiment, control variables; record effects, and from their 

results draws conclusions in a systematic way. They can also think about their 

own thinking (through introspection) and have the ability to think about and to 

determine the effect of one, all, or some combination of a set of variables. Piaget 

termed this combinatorial reasoning. 

In explaining the beginning of ‘operational thinking’ in early adolescence, 

Piaget emphasized peer interaction as important. This can be seen in his 

theoretical concepts such as symmetrical reciprocity of learning and 

equilibration. According to Piaget (1932;1985), peer interaction may lead to 

conflicts of ideas which forms alternatives to the child’s own point of view and 

may prompt the child toward higher level solutions by incorporating the partial 

insights reflected in their varying initial positions. However, Piaget saw peer 

interaction as a cognitive stimulant (that is, it initiates the process of intellectual 

reconstruction) and not as a direct source for formulation of new knowledge. 
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Formulation of new knowledge is done by the individual in a solitary reflection 

through symbolic manipulation of the world and inferences based on these 

manipulations. Thus the idea that culminate into new knowledge or cognitive 

growth, through peer interaction, are the product of the individual’s internal 

reasoning process or intramental processes.  

 Piaget has been criticized for laying great emphases on the universal and 

consisted patterns of formal operational thought without taking account of 

individual differences that could arise as a result of socio-cultural differences 

(Overton & Byrnes, 1991). For example, studies showed that not all adolescents 

are formal operational thinkers (Tomlison-Keasey, 1972; Kuhn, 1979). Piaget 

(1980) however admitted such differences but maintained that there is still a 

significant increase in the use of formal operational thinking among adolescents 

and that as long as the environment is cognitively stimulating, all normal 

individuals are capable of reaching the level of formal operational thinking. 

 

Vygotsky’s Theory of Adolescent Cognitive Development 

Lev Vygotsky (1896 -1934), a Russian psychologist, recognized the 

importance of social interaction and culture in adolescents’ cognitive 

development. In Vygotsky’s views, mental functioning is not primarily derived 

from maturation or from stage to stage, but from social and cultural processes. 

Instead of assuming that mental functioning is derived from the individual’s 

reasoning processes or intramental processes as Piaget did; he assumed that it 

occurs intermentally or between people within the cultural environment. It is 

only when the individual masters and internalizes the social processes through 

cognitive socialization that intramental functioning emerge. Thus in Vygotsky’s 

model, it is the child’s culture expressed through social interaction and 

language, which produces the motivation for cognitive development. To him, 
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both intellectual and socio-cognitive development requires social interaction, 

social demands, and social stimulations if they are to take place.  

 Vygotsky emphasized the effective use of culture’s tools to guide 

adolescents’ cognitive growth because, according to him, reasoning processes, 

content of thinking, as well as process or means of thinking(tools of intellectual 

adaptation) represented the shared knowledge of the culture. Initially, the child 

learns through shared problem - solving experiences. As the child grows, he/she 

internalizes the body of knowledge through cultural adaptation and finally the 

child’s thinking abilities are shaped (Rogoff, 1991). 

 Vygotsky’s conceptions led him to the formulation of the “Zone of 

Proximal Development’ (ZPD) to explain how adolescents acquire higher 

cognitive abilities through productive interaction. The zone of proximal 

development represents the range of tasks that are too difficult for the adolescent 

to master alone and therefore needs the guidance and assistance of skilled 

members of the culture. The lower limit of the ZPD represents what the 

adolescent achieves on his or her own, without social interaction, and is 

essentially a basic, “primitive” form of knowledge which allows for survival in 

the material world, but not to understand general principles or abstract concepts. 

The upper limit represents the higher level of potential cognitive development 

that can be reached through the guidance of significant others or in collaboration 

with more capable peers. The actual and potential levels of cognitive 

development correspond with intramental and intermental functioning, 

respectively. In Vygotsky’s view, working in collaboration with instructors or 

peers leads to greater cognitive resources. In the process, adolescents organize 

information and use it to build some kind of mental representation of what the 

problem is in their existing mental structures and also enter into new areas of 

potential. In the course of such experiences, the adolescent retains the ability to 
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reproduce these jointly produced intellectual performances on his or her own. 

Once this is achieved, it may become the foundation for a new ZPD. 

According to Rogoff (1991) therefore, for cognitive development to occur 

it is important that adolescents are guided and assisted by skilled members of the 

culture much like being a cognitive apprentice. Thus the nature of social 

activities adolescents experience play important roles in shaping their thinking. 

For example, the attitude towards intellectual competence that adolescents 

encounter through relationships with their peers may affect their motivation to 

acquiring knowledge Peers that enter into an intellectually productive interaction 

are exposed to new patterns of thought because peer interaction is a cooperative, 

consensual, and non- authoritarian exchange of ideas. It therefore requires 

rationality for its maintenance and involves features of critical and creative 

thinking such as identifying problems, developing analogies, identifying 

arguments, identifying assumptions, comparing ideas, critical re-examination of 

old assumptions, and verification of solutions.   

 According to Keating (1990), formal education is only an aspect of 

cultural agent for adolescent cognitive growth. It also includes a whole lot of 

complex inter-related socio-cognitive interactions involving peers and 

significant others within the culture. Vygotsky’s theory has been the key to so 

many resent terms such as reciprocal teaching, socially shared cognition, 

socially distributed cognition, and collective memory (Middleton, 1987; 

Resnick, Levine &Behrend, 1991). 

 

Fischer’s Theory of Cognitive Development 

Fischer (1980) proposed a developmental model which applies a 

hierarchical, skill-based approach to the understanding of cognitive 

development. Fischer was not in agreement with the behaviourist view of 
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cognitive development as arising purely from the individual’s experience. If this 

is so, according to him, then people are only likely to have anything in common 

with those who have experienced a similar environment otherwise, cognition 

will be entirely different between people who have experienced different 

personal environment. But he argued that there seem to be some similarities and 

regularities in human cognitive development that needed explanation. 

          Fischer also tried to explain the phenomenon of uneven development 

inherent in Piagetian theory. Thus Fischer’ theory attempted to form a synthesis 

between behaviourists and Piagetian theories and went ahead to borrow concepts 

such as construction, control, and structure from Piaget. Construction to him 

means that individuals actively construct their cognition as they interact with 

their environment. He did not see cognitive development as passive but that 

understanding of the world is systematically put together by the individual as a 

result of the operations which are performed on the environment. 

            Control refers to the level at which we understand events, and how 

variations in our world come to be seen as systematic rather than random. Thus 

control refers to cognitive control rather than manipulative control. Through 

cognitive control, the individual represents the world cognitively and use those 

representations to link existing variations together. When this is achieved, the 

individual is said to have gained cognitive control. Structures according to 

Fischer are hierarchical systems of skills and higher-order skills. He differed 

from Piaget who saw structures as schemas that form the basic units of 

cognition. To Fischer, the individual’s environment was all important, with 

environmental experiences resulting in a corresponding variation in cognition. 

          From the behaviourist view, Fischer looked at the type of experience an 

individual has had as leading directly to the type of skills the individual 

develops, and so to the type of cognitive structures which emerge. This in 
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essence means that the large difference that exists between children and 

adolescents’ cognitive development is as a result of the fact that environments 

for children and adolescents are much more variable. 

         In Fischer’s theory therefore cognitive development arises from collections 

of specific skills, hierarchically organized, and acquired through interaction with 

the environment. Through interaction with the environment the individual 

develops an increasingly effective ability to control variation in stimuli and that 

forms the source of cognitive development. Once there is cognitive control over 

the variation in stimuli, the different stimuli are effectively linked and each time 

such link is achieved, we have developed what Fischer termed a set. Skills then 

result from the linking of sets to produce units of behaviour. 

 

The Information Processing Theory of Adolescent Cognitive Development 

 The information processing theory describes how individuals attend to 

information, receive it, store it, think about it, and retrieve it and use it in solving 

problems. The information processing approach represents cognitive functioning 

in terms of an input- processing- output sequence much like the computer. 

Adolescent cognitive development is then looked at from the increased capacity 

of information processing peculiar to adolescents as compared to other stages in 

human development. 

 To understand human cognitive development, the information processing 

theory simulates human cognition through the use of artificial intelligence (AI). 

Thus information or data are coded and entered into a computer in an organized 

way just as sensory and perceptual information enter the brain through the input 

pathway. Next, the computer software program process the information that is 

fed into it and stores the transformed information in the memory bank just as the 

human mental processes act on the information in the brain and stores the 
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information worked on in the long- term memory. Finally, when a computer is 

asked to retrieve stored information it searches for, finds, and reproduces or 

prints out the requested information. In the same way, information can be 

retrieved from the long- term memory to think about, solve problems, answer 

questions, and make decisions. 

 The capacity for human processes that corresponds to activities such as 

perception, memory, thinking, and language cannot however be matched by the 

most sophisticated computer. The information processing theory thus sees 

human cognition as a complex processing, storage and retrieval system that is 

governed largely by an “executive” control system that moves information 

between the short- term and long- term memory and organizes information for 

more efficient and meaningful operations and retrieval. 

 Children are therefore seen as having limited capacities of the executive 

and memory systems which accounts for their limited ability for information 

processing. As children grow to adolescents there are considerable gains in 

cognitive resources as a result of increased capacity for information processing 

as shown in figure 1. 
 
Enviromental                              Control processes. 
Stimuli (input)                          Increased efficiency                  
                                                                                                          

             Long-term memory. 
Sensory             Attention             Short-term            Rehearsal              Greater specific            
Register             Recognition           memory.           Organization           knowledge, greater 
  (SR)                                               Increased         Meaningfulness       knowledge about 
                                                      Capacity/size                                      problem-solving or 
                                                                                                               “how to think” 
 
                                                       Response 
                                                         Output 
Figure 1: Developmental changes in adolescent information processing (Seifert, 

Hoffnung, & Hoffnung 1997). 
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As shown in figure 1, adolescent cognitive development is viewed in 

terms of gradual and continuous increase in efficiency of control processes such 

as attention, thinking and cognitive monitoring resulting in enhanced abilities to 

analyze and interpret new events and experiences. There is also an increase in 

size and capacity of both the short- term and the long- term memory. The 

adolescents’ ability to process information increases partly because of the 

continuous development of the brain, and partly because of the learning 

experience and practice that improve mental abilities (Goodman & Haith, 

1987).The information processing theory therefore posits that adolescents, as 

compared to children, develop higher strategies for taking in, organizing, 

thinking, remembering, and retrieving larger amounts of information relating to 

several different dimensions of a topic or a problem more quickly and with less 

effort. The basic nature of information processing however remains constant 

from childhood to adolescence. Cognitive development therefore reflects 

changes in our ability to process, store, and retrieve information and not the 

progression from one distinct stage to another as Piaget suggests. According to 

Light and Littleton (1999), the benefit of peer interactions can be approached 

from the standpoint of the information- processing resources which partners 

might bring into the interaction. For example, greater cognitive resources are 

available to people working in group than if a single individual is faced with the 

same problem. Also, exposure to conflicting ideas of peers in the context of 

small group problem solving enhances understanding, thinking ability and 

subsequent information processing. 

 Information processing theory can also be used to explain the creative 

process since creativity involves a series of operations or stages of information 

processing from the inception of a problem to its solution. The first stage is the 

preparatory stage in which the problem is defined and relevant information in 
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the person’s storehouse of knowledge is retrieved and activated and made 

available for the solution. The next stage of the creative process is incubation 

that is much like processing the retrieved and now available information.  

 

Levels of Processing Model of Metamemory  

 Interest in metamemory has been for two reasons. First, it is an important 

outcome of adolescent cognitive development but applied particularly to the 

adolescents’ internal, mental world or thoughts about memory which is a mental 

or psychological phenomenon. The second reason is the possible contribution of 

metamemory to developmental changes in memory performance. That is, are 

there any developmental changes in metamemory? Is there any metamemory – 

memory connections? Metamemory is generally referred to as knowledge about 

one’s memory. According to Tulving and Madigan (1970), to have a genuine 

breakthrough in the psychological study of memory “… it will, among other 

things, relate the knowledge stored in the individual’s memory to his knowledge 

of that knowledge” (p.477). Thus, the study of metamemory has shifted from 

viewing memory as just the cognitive process that is involved in storing or 

retrieving factual information, ideas, and other cognitive contents. 

 Metamemory, (Flavell, 1971) or knowing about knowing (Brown, 1975) 

is important for efficient cognitive processing. Klahr and Wallace (1976) 

indicated that computer programs that were developed to simulate human 

understanding had a “cognizer” that monitors ongoing thinking (and therefore is 

“aware” of its own thinking) and aids future cognition by generating new 

knowledge through the restructuring of existing information. This has increased 

our understanding that the nature of current thinking is greatly determined by 

prior knowledge about cognition. Indeed, Brown (1978) posits that knowing 

about knowing is the foundation of efficient learning since deliberate acquisition 
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and the use of appropriate knowledge are hallmarks of intelligent behavior. 

There is also, the probable connection between what one knows and how one 

goes about memorizing and Flavell (1971) sees ‘deliberate memorization’ as an 

intelligent behaviour that “looks like a clear instance of planful, intentional, 

goal-directed, future-oriented behaviour,…” and “…has a planful quality about 

it that ordinary perceiving and remembering do not have” (p.276). 

 From the above perspective, the contents of metamemory involve the 

kinds and the amount of memory knowledge an individual has. Wingfield and 

Byrnes (1981) broke down metamemory knowledge into three different 

categories that comprise of knowledge of one’s own characteristics that are 

relevant to remembering or knowledge about one’s own and other’s 

characteristics, limitations, and abilities as a memorizer. The second is the 

knowledge about differences among tasks that are important in storage and 

retrieval or the knowledge we have concerning the memory demands of a task 

and how well our memories will be able to meet those demands. Finally, we 

have the strategic knowledge or knowledge about alternative retrieval strategies 

and the ability to direct encoding and our search processes. The strategic 

knowledge thus incorporates the operation of the executive processes which, 

according to Cavanaugh and Perlmutter (1982), selects the best strategy, 

monitors or keeps track of the efficiency and the effectiveness of ongoing 

memory processing, and checks to see whether the task has been completed, and 

to update current strategies to meet changes in task demands. Thus, the 

executive processes control the more specific forms of information processing. 

The study on metamemory is directed to one form of executive control, that is, 

the adolescent’s knowledge of memory as a determinant of the ways in which he 

or she goes about memorizing and remembering. 
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 Craik and Lockhart (1972) developed a framework for thinking about how 

different kinds of encoding activities influence memory. According to their 

postulation, memory for now incoming information is dependent on whether the 

information is perceptually or conceptually analyzed. Also, the amount of 

information that will be encoded and will be available for retrieval is dependent 

on the nature of the code. The theory posits that memory will be poor for 

materials that are perceptually analyzed since perceptual analysis involves a 

shallow processing of superficial aspects of the material. Memory will however 

be more superior when materials are conceptually analyzed since conceptual 

analysis involves a deeper processing of the meaning (semantic based) of the 

material and which information will be stored in a semantic memory code. Thus, 

in Craik and Lockhart’s theory, memory is on a continuum or levels of 

processing from shallow to deep and that deeper processing produces better 

memory. 

 From their postulations, there are varieties of ways to encode information 

at deep levels. They include relating new information to background knowledge 

at the time of encoding; increasing its distinctiveness and; elaborating its 

meaning as much as possible. Thus, the levels of processing approach 

incorporate the effects of one’s knowledge on memory performance. Indeed, 

Lockhart and Craik (1990) stated that “…it may be sensible to suggest that 

greater degrees of knowledge and expertise afford richer and more elaborate 

analysis and interpretations” (p.100). Ornstein and Corsale (1979) see an 

individual’s analyzing structures as interpretive filters of incoming information 

and that “deep” processing is more likely when the incoming information is 

compatible with the individual’s existing knowledge structures. Another aspect 

of metamemory that is implicit in the levels of processing approach is that 

subject’s knowledge about retrieval influences encoding depth (Bransford, 
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Franks, Morris, & Stein, 1979) since it is argued that encoding quality also 

depends on how well the encoding activity matches subsequent retrieval 

demands. 

 Also, subjects’ biases, knowledge of mnemonic strategies, knowledge 

about the efficacy of various types of encoding, and knowledge about the effects 

of different retrieval situations on retention are seen as influencing depth of 

processing (Cavanaugh &Perlmutter, 1982). Thus accurate metamemory is poor 

in young children compared to adolescents partly because they fail to engage in 

deep processing of information and partly because they have a poorer 

knowledge base and less ability to self- monitor their actions. According to 

Ornstein and Corsale (1979), an individual’s “analyzing structures” serve as 

interpretive filters of incoming information. This is because the incoming 

information is combined with existing knowledge, reconstructed, and 

transformed to make it “interpretable” by the existing cognitive structures 

(equivalent to Piaget’s concept of assimilation) before some changes in the 

cognitive structures (accommodation) and the subsequent development of 

memory for the information. In line with this view, retrieval is seen as the 

reconstruction of available information from knowledge and from the retrieval 

environment. Hence, knowledge about the ways in which information is 

encoded, the factors that facilitate encoding and retention, and awareness of 

one’s own memory abilities and other subjects’ variables can be very relevant 

during the reconstruction of the information during retrieval. The position of 

levels of processing therefore is that as individuals engage in deep processing of 

information they develop a more superior memory for the information than 

when they engage in shallow processing. The resultant effect of deep processing 

increases the awareness of memory and memory processes. Consequently, the 
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resultant effect of this awareness increases the likelihood of engaging in further 

deep processing of information. 

 

Beyer’s Theory of Critical Thinking 

          Beyer (1990; 1995) conceptualized critical thinking as willingness (i.e. a 

predisposition) and an ability to scrutinize and evaluate thinking – one’s own as 

well as others’ – in order to determine truth, accuracy, or worth and to construct 

logical arguments to justify claims or assertions. Based on this 

conceptualization, Beyer differentiated between critical thinking and other types 

of thinking such as problem-solving, creative thinking, and decision making.  

          He agrees that they are related but at the same time serve different 

purposes and so different from each other. According to him, problems are 

solved when an obstacle is encountered to a preferred condition; creative 

thinking is engaged in so as to invent or improve things; decision making is 

engaged in so as to choose among alternatives; while critical thinking is engaged 

in so as to judge the reasonableness or soundness and truthfulness of statements. 

In other words, critical thinking is concerned with judging the quality of 

anything. 

           Six theoretical concepts were used by Beyer to explain critical thinking. 

Dispositions refer to the characteristics of critical thinkers. Critical thinkers 

according to Beyer are disposed to skepticism, questioning the accuracy, 

authenticity, plausibility, or sufficiency of whatever is presented to them while 

at the same time habitually giving reasons and evidence to support their own 

assertions, claims and conclusions. Criteria refer to that which is understood and 

applied to determine the reasonableness of given claims and arguments. In other 

words, they constitute those conditions that must be met for something to be 
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judged as faithful or authentic. In situations where such criteria are not 

appropriately applied critical thinking will not be effective. 

Another concept in Beyer’s theory is argument. To him, argument is not a 

dispute but a proposition (assertion or claim) with its supporting evidence (facts 

and principle) and reasoning (that which connects these to each other and the 

assertion). Argument serves to convince or persuade and is therefore continually 

analyzed and evaluated to determine the degree of certainty that should be given 

to claims presented. Reasoning refers to the process of making inference from 

facts and assumptions. In critical thinking therefore, there is a continual attempt 

to ascertain the strength and weakness of a conclusion by examining reasoning 

and logical relationships. To Beyer therefore, reasoning holds an argument 

together.  

         The two last concepts are point of view which refers to the position from 

which one perceives and makes meaning of anything. This develops from prior 

experiences, cultural background, values, expectations, interests, and existing 

knowledge. Finally, we have procedures for applying criteria and judging which 

refer to questioning that seeks to clarify information, to identify a point of view, 

to discover assumptions, to distinguish factual claims from value judgments and 

to detect flaws in reasoning. Beyer therefore looked at critical thinking as being 

generic and not domain specific in line with Paul (1993) who posits that 

elements of critical thinking is applied to all disciplines and in every day 

reasoning. Beyer’s theory however placed greater emphasis on the cognitive 

skills component of critical thinking but there are behavioural skills component 

that are also very important. 
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Paul’s Theory of Critical Thinking 

     Paul (1992; 1993) developed a theory of critical thinking that center mostly 

on the idea of dialogical and multilogical reasoning using multiple perspectives 

and drew his ideas from both philosophy and psychology. Paul conceptualized 

critical thinking as a “disciplined self-directed thinking which exemplifies the 

perfections of thinking appropriate to a particular mode or domain of thinking”. 

He therefore also saw dispositions as important in thinking critically. 

        His distinction between weak sense and strong sense critical thinking which 

according to him constitute the two forms of critical thinking has remained 

enduring. Paul posits that when “the thinking is disciplined to serve the interests 

of a particular individual or group, to the exclusion of other relevant persons or 

groups, it is sophistic or weak sense critical thinking”. Weak sense critical 

thinking is sophisticated, but often sophistic, and involves the use of critical 

thinking micro skills were the thinker is trapped by egocentricity and self-

deception (Paul, 1992). 

             Weak sense critical thinkers are those who have not learned how to 

reason emphatically within points of view or frame of reference with which they 

disagree; those who do not hold themselves or those with whom they ego-

identify to the same intellectual standards with those they hold as “opponents”; 

those who tend to think monologically (only for themselves and by themselves); 

those who use the intellectual skills of critical thinking selectively and self-

deceptively to foster and serve their vested interests at the expense of the truth; 

and those who do not genuinely accept, though they may verbally espouse the 

values of critical thinking. 

          On the other hand, when “the thinking is disciplined to take into account 

the interests of diverse people or groups it is fair-minded or strong sense critical 

thinking. According to Paul (1992) it possesses a disciplined, fair-minded, 
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multilogical perspective on an issue or problem were the thinker is not trapped 

by egocentricity or self-deception. Strong critical thinkers are those who have an 

ability to question deeply one’s own framework of thought; an ability to 

reconstruct sympathetically and imaginatively the strongest versions of points of 

view and frameworks of thought opposed to one’s own; ability to reason 

dialectically in such a way as to determine when one’s own point of view is at 

its weakest, and when an opposing point of view is at its strongest. 

         In giving a concise description of what happens when we think critically 

Paul (1993) indicated that when we think critically “…we use our command of 

the elements of thinking to adjust our thinking successfully to the logical 

demands of a type or mode of thinking. As we come to habitually think critically 

in the strong sense we develop special traits of mind: intellectual humility, 

intellectual courage, intellectual perseverance, intellectual integrity, and 

confidence in reason. A sophistic or weak critical thinker develops these traits 

only in a restricted way, consistent with egocentric and sociocentric 

commitments”.  

         Paul also developed the concept of elements of thought which include 

intellectual standards, traits, and skills of critical thinking and which are not 

domain specific.   

 

Fazio’s Model of Critical Thinking 

        Fazio (1990) conceptualized critical thinking dispositions as attitudes that 

can be activated in certain situations. According to this model, since a 

disposition can be recognized in a person by that person’s behaviour, a person’s 

behaviour is consistent with an attitude to the extent that the attitude is strong 

and therefore easily accessible from memory. Fazio, Blascovich, and Driscoll 

(1992) saw attitude as an association between an object and an individual’s 
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evaluation of the object. Furthermore, the strength of this association determines 

the likelihood that the attitude will be activated from memory when the 

individual again encounters the attitude inducing-object. 

   Fazio developed the concepts of spontaneous and more effortful, deliberative 

processes which are two processing modes that determine a person’s judgments 

and actions. The spontaneous processing requires that a person’s attitude be 

activated from memory by an attitude-inducing object. The activation of this 

attitude is automatic and influences subsequent object-relevant information 

processing, judgment and action. The deliberative processing however requires a 

person to carefully examine the available information, analyze the likely 

consequences of options before deciding to act in a certain way. According to 

Fazio, motivation and opportunity are the two factors that determine which 

process will occur. Preexisting attitudes that are capable of automatic activation 

(spontaneous processing) will determine a person’s attention, judgments, and 

actions but it does not require the person to be motivated or given sufficient 

opportunity to do so. On the other hand, when a person is motivated and given 

sufficient opportunity the person will overcome the influence of a strong and 

preexisting attitude and engage in a more effortful, deliberative processing and 

which is required for critical thought.  

           Fiske and Taylor (1991) described people engaging in spontaneous 

processing in a problem situation as “cognitive misers” because they fail to 

apply critical thinking in a situation that calls for it. This is basically because 

they are not sensitive to an occasion that calls for it since the attitude activated is 

one that identifies the situation as not requiring any particularly deliberate 

thought even though they may have the ability and inclination to do so. When a 

person is motivated and has the opportunity to deliberate over a situation 

however, the person examines the options available and the person’s inclination 
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and ability to make thoughtful choices come in to play. In situations where a 

person has already acquired a strong attitude of critical thinking and the person 

is again faced with such situation, that attitude will be spontaneously activated 

and the person will recognize the need for thoughtful attention and will likely be 

inclined to think critically.   

           Development of strong attitudes that are readily activated from memory 

when an individual encounters a situation associated with the attitude is depends 

upon the attitude strength and its accessibility from memory. Furthermore, 

attitude strength and accessibility determine the development of good critical 

thinking dispositions that are strong and accessible. Fazio (1995) posits that five 

factors that are major determinants of attitude strength and accessibility from 

memory include directly experiencing occasions for critical thinking (direct 

experience), engaging a number of senses in the richness of real-world problem 

situations (sensory experience), reacting emotionally to those situations 

(emotional reactions), freely choosing a path to solutions (freely chosen 

behaviour), and engaging in a series of activities that provide repeated 

opportunities to rehearse critical-thinking dispositions (attitude rehearsal). 

            

Empirical Review 

The Concept of Thinking and Critical Thinking 

            Thinking, according to Colman (2003) is “The act or process of having 

ideas or thoughts, including reasoning, problem-solving, decision making, the 

formation of mental models, and the contemplation of knowledge, beliefs and 

opinions” (p.741). Thinking is therefore seen as a mental manipulation of 

sensory input, the mental derivation of mental elements and the mental 

manipulation and combination of these derivatives. Thus, thinking is generally 

assumed to be a cognitive process that is complex, reflective and creative. 
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         Several taxonomies of the basic or essential skills of thinking have 

evolved. For example Bloom (1956) conceptualized thinking as consisting of 

knowledge, comprehension, application, analysis, synthesis, and evaluation. 

Also, Guilford (1967) saw thinking as consisting of units, classes, relations, 

systems, transformations and implications. Costa (1985) however created a more 

elaborate model of basic thinking skills by combining that of Bloom and 

Guilford. In Costa’s model, thinking consists of Causation (establishing cause 

and effect and assessment and involves predictions, inferences, evaluations and 

judgments); Transformations (relating known to unknown characteristics and 

creating meanings and involves analogies, metaphors, and logical inductions; 

Relationships (detecting regular operations and involves parts and wholes, 

patterns, analysis and synthesis, sequences and order and logical deductions); 

Classifications (determining common qualities and involves similarities and 

differences, grouping and sorting, comparisons, either/or distinctions); and 

Qualifications (finding unique characteristics and involves units of basic 

identity, definitions, facts, and problem/task recognition) 

          The thinking processes that make use of these general thinking skills are 

called higher-order processes. Problem solving, decision-making, creative 

thinking and critical thinking are all higher-order thinking processes. 

Cognitively, problem-solving is defined as a higher-order process that uses basic 

thinking processes to resolve a known or defined difficulty; assemble facts about 

the difficulty and determine additional information needed; infer or suggest 

alternative solutions and test them for appropriateness; explain and eliminate 

discrepancies; and provide solution. Thus problem-solving is focused on the 

process of solving a problem, which may be well structured or even ill defined. 

The major thinking skills required for problem solving are those of causation 

and transformations (Andern, 1997). 
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       Decision making is defined as a higher-order process that uses basic 

thinking processes to choose a best response among several options; assemble 

information needed in a topic area; compare advantages and disadvantages of 

alternative approaches; determine what additional information is required; judge 

the most effective response; and be able to justify it. The major thinking skills 

required for decision making are those of relationships and classification 

(Andern, 1997). Creative thinking is a higher-order process that uses basic 

thinking processes to develop or invent novel, aesthetic, constructive ideas or 

products. Emphasis is on using known information or material to generate the 

possible as well as to elaborate on the thinker’s original perspective. The major 

thinking skills required for creative thinking are those of transformations, 

relationships and qualifications (Andern, 1997).  

        Critical thinking is also a higher-order process that uses basic thinking 

processes but this time to analyze arguments and generate insight into particular 

meanings and interpretations; develop cohesive, logical reasoning patterns and 

understand assumptions and biases underlying particular positions; and attain a 

credible, concise, and convincing style of presentation. The major thinking skills 

required for critical thinking are those of causation, transformations and 

relationships. 

          From the thinking skills required for the various higher-order processes, it 

is clear that critical thinking shares common processes with problem-solving and 

creative thinking. One way that critical thinking differs from problem solving is 

that while critical thinking is to a large extent generic, problem solving is 

domain specific. Paul (1993), for example stated that exemplary standards of 

critical thinking that include clarity, precision, accuracy, dept, adequacy, 

relevance, completeness, and fairness apply to good thinking in any domain and 

in everyday reasoning as well. Another difference lies in the nature of what is 
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being evaluated. According to Bruning, Schraw and Ronning (1999) whereas 

most problems encountered during problem solving are of external states, most 

critical thinking is directed toward internal states. 

           Harris (1998) also differentiated between critical thinking and creative 

thinking. According to Harris, critical thinking is analytic, convergent, vertical, 

generates probability, uses judgment, is focused, objective, controlled by the left 

brain, is verbal, linear, and involves reasoning; while creative thinking is 

generative, divergent, lateral, generates possibility, suspends judgment, is 

diffuse, subjective, controlled by the right brain, is visual, associative, and 

involves richness and novelty respectively. Harris (1998) however concludes 

that “In practice, both kinds of thinking operate together much of the time…” 

       Critical thinking has also been argued to differ from even mere thinking 

itself. Paul (1993) has posited that mere thinking is as natural as breathing. This 

is in line with Perkins (1986) who distinguished good thinking that requires 

deliberative effort from naturally occurring thinking that involves spontaneous 

act. According to Perkins, to engage in good thinking one must deliberately 

construct meaning, reason matters through, and figure out issues and concepts 

for one’s self.  

           Early definition of critical thinking came from Ennis (1987). According 

to Ennis, critical thinking is a “reasonable reflective thinking that is focused on 

deciding what to believe or do” (p.10). Three major parts can be identified in 

Ennis (1987) definition (Andern 1997). They are “first, critical thinking starts as 

a problem-solving process in a context of interacting with the world and other 

people. Second, it continues as a reasoning process, informed by background 

knowledge, and previously acceptable conclusions, and it results in drawing a 

number of inferences through induction, deduction, and value judging. Third, 

the critical thinking process ends in a decision about what to do or believe.” 
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        Ennis (1987) delineated dispositions and abilities as two major classes of 

critical thinking activities. Dispositions are traits or characters such as being 

open-minded that define the critical spirit and which motivates a person to apply 

critical thinking skills in a thinking task. Ability refers to the actual cognitive 

abilities that are required to think critically. They include: focusing on a 

problem, analyzing arguments, asking and answering questions that clarify, 

judging the credibility of a source, making and judging observations, making 

and judging deductions, making and judging inductions, making and judging 

value judgments, defining terms and judging definitions, identifying 

assumptions, deciding on an action, and interacting with others. 

           Paul (1993) sees critical thinking as a “disciplined self-directed thinking 

which exemplifies the perfections of thinking appropriate to a particular mode or 

domain of thinking.” From his definition, Paul showed that strong sense critical 

thinkers are thinkers who are disciplined, fair-minded, are aware of their biases, 

misconceptions, and prejudices and are willing to critique them and for others to 

critique them. On the other side are the weak sense critical thinkers who are 

egocentric and sociocentric. Their habits of thought are restricted in consonance 

with their egocentrism making them “uncritical thinkers.” 

           Furthermore, Perkins and Tishman (1998) indicated that a full account of 

intellectual behaviour requires three components: sensitivity (awareness of 

occasion to seek), inclination (motivation to learn by investing mental effort), 

and ability (the capacity to follow through appropriately). To test the three 

components as they relate to critical thinking, Perkins and Tishman (1998) made 

participants read short stories that contained thinking shortfalls and administered 

a series of three tasks to measure the three components. In the first task designed 

to reveal sensitivity, participants were asked to underline parts of the story they 

thought reflected poor thinking. In the second task designed to determine 
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inclination to think through the potential problem, participants were presented 

with the shortcoming and asked to indicate whether they thought it was 

problematic, and, if so, what should be done about it. The third task was 

designed to determine participants’ ability to generate alternative options, 

independent of their sensitivity or inclination to do so. Participants were 

informed that there was a problem and were asked to list several options for 

dealing with it. Results indicated significantly greater performance on the ability 

task compared with the inclination task, and   significantly greater performance 

on the inclination task compared with the sensitivity task. Thus, the disposition 

to think critically is mediated by sensitivity to the potential problems that require 

critical thinking.  

              From Perkins and Tishman’s findings, it follows that when a student 

does not apply critical thinking in a situation that calls for it, it does not 

necessarily reflect a lack of ability or inclination to do so. Rather, the student 

may be a “cognitive miser” in this situation (as in Fiske & Taylor, 1991), 

exhibiting spontaneous behaviour influenced by an automatically activated 

attitude that does not identify the situation as requiring any particularly 

deliberate thought as showed in Fazio’s (1990) model. 

          Ennis and Norris (1990) have proposed a broader conceptualization of 

critical thinking, which does not focus on skills alone but also incorporates 

dispositions, beliefs, and habits. According to Cheung, Rudowicz, Kwan, and 

Yue (2002) “this broader assessment of critical thinking necessarily raises the 

issue of the weighting of critical thinking components in order to identify 

general critical thinking.” They argued that any conceptualization of critical 

thinking must be able to distinguish it from other higher order thinking including 

creative thinking, logical thinking, decision-making and problem solving. This is 

because these higher order thinking abilities also require cognitive thinking 
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components such as analysis, evaluation, interpretation, inference, deduction and 

self-regulation (Hynd, 1999) and which are typical in previous conceptualization 

of critical thinking. 

           The emerging conceptualization of critical thinking integrates the 

cognitive critical thinking skills, the motivational critical thinking dispositions, 

ideological critical thinking beliefs, and behavioural critical thinking habits 

(Cheung et al, 2002). The cognitive skills (Dexter, 1997) includes skills of 

interpretation (categorization, decoding significance, clarifying meaning), 

analysis (examining ideas, identifying arguments, analyzing arguments), 

evaluation (assessing claims, assessing arguments), inference (querying 

evidence, conjecturing alternatives, drawing conclusions), explanation (stating 

results, justifying procedures, presenting arguments), self-regulation (self-

examination, self-correction), and deduction (analogical reasoning, formulating 

hypotheses, ability to build knowledge, prediction). 

           The motivational dispositions (Taube, 1997) involves critical thinking 

disposition to truth seeking and inquisitiveness. It focuses on the ongoing 

concern about critical thinking. The ideological critical thinking beliefs (Ennis 

& Norris, 1990; Klaczynski, Fauth, & Swanger, 1998) differentiate critical 

beliefs (which follows the scientific worldview) from paranormal (beyond the 

normal and which is supernatural or inexplicable by the laws of science or 

reason) and absolutist (belief that knowledge is static, absolute, universally 

certain and accessible only to authorities) beliefs. The last component is the 

behavioural critical thinking habits, which involves those habits that are geared 

towards the use of critical thinking skills. Positive aspects include habits that 

lead to the use of skills to analyze, evaluate, reason, apply and compare in a 

learning situation. Negative aspects involve uncritical habits, that is, the failure 

to use critical thinking skills in a learning situation (King, 1990).  Critical 
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thinking is therefore viewed as an interactive process involving the individual 

person, the environment, and the domain/ discipline. According to Andern 

(1997) “If we just think of critical thinking as a set of dispositions and a set of 

general skills without combining them into a process, we will not be productive” 

          Critical thinking has been found to be an essential skill that fosters 

academic achievement (Paul & Elder, 2003; Conley, 2003). Conley for example 

reported that at college level, memorization is not the key to academic 

achievement. Rather, it was found that students must be actively engaged in the 

learning process. Successful students were found to be curious, open-minded, 

willing and able to observe from a variety of perspectives, contextualize 

knowledge, think independently, formulate opinions and support them with 

evidence, are willing to experiment, take risks, seek feedback and sometimes 

fail. These skills are all critical thinking skills that lead to improved 

performance. 

         Tuckman (2002) developed a course known as “Individual Learning and 

Motivation (ILM)” that is based on students working on the program Active 

Discovery and Participation through Technology (ADAPT). The course relies on 

critical and creative thinking skills such as searching the environment for 

information, taking reasonable risks, and using feedback to help students 

improve their performance and stay in school. To assess the success of the 

course, Tuckman (2003) used 794 Ohio State students out of which 397 took the 

ILM course and their achievements were compared with those of 397 students 

who had comparable pre- course GPAs but didn’t take the ILM course. Results 

showed that ILM students earned an average post- course GPA of 2.62, 

compared with an average of 2.13 for non- ILM students. Also, about 75 percent 

of the ILM students earned an A or an A- in the course itself. Critical thinking 

therefore leads one to being a good and reflective thinker.  
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Peer Status/Social Constructivism and Critical Thinking 

           Peer relation is one of the factors that strongly shape children’s 

behaviours at an early stage. This according to Rubin, Bukowski and Parker 

(1998) is because as children become familiar with each other their early peer 

interactions tend to develop into relationships. Interest is therefore increasingly 

shifted toward social play with children exhibiting a higher preference for 

playing with peers rather than adults. As children grow to adolescence, the 

salience of peers as reinforcing agents and as models increases the more with 

peers offering a context for instruction and learning (Zarbatany, Hartmann, & 

Rankin, 1990). 

          Some interesting results on peer bonds have also been reported even in 

monkeys. For example, Higley, Hopkins, Thompson, Byrne, Hirsch, and Suomi 

(1992) in two experiments using juvenile rhesus monkeys tried to investigate 

whether specific attachment bonds are formed between age- mates; whether 

preferred age- mates can provide a secure base and whether a previous 

attachment bond affects the quality of subsequent attachment bonds. In the first 

experiment, eight peer- only reared (PO) monkeys demonstrated a specific 

preference for a predicted favorite peer when given a choice between a familiar 

and two unfamiliar peers. In the second experiment, peer- only reared monkeys 

were assigned into three experimental conditions as follows: a novel setting with 

their most preferred peer; a novel setting with a familiar but not preferred peer; 

and a novel setting with an unfamiliar peer. The control condition comprises a 

second group of monkeys reared for the first six months of life by their mother. 

Results showed that both mother reared and peer- only reared monkeys 

displayed significantly more intimate contact and significantly less distress 

when with their most preferred peer.  
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           Central to peer relation is the development of the capacity to engage in 

social interaction that has a complimentary structure (Howes, 1987). From the 

social constructivist view, the interest is in the role of overt, observable 

processes of interpersonal interaction in shaping the child’s cognition. Emphasis 

is therefore on talk (Light & Littleton, 1999). Vygotsky (1978) argues that when 

adolescents interact, it is not only information that is internalized but also the 

fundamental cognitive processes that are implicit in the communications. 

Accordingly, one person profits from the very acts of questioning, challenging 

and providing feedback while the other profits from the act of reconstructing 

knowledge from asking questions and responding to challenges. 

            To study the effective use of talk as a social mode of thinking and as a 

medium for education, Mercer (1994) videotaped children talking together at 

computer-based tasks and analyzed patterns of talk. Mercer identified three 

distinct types of talk that children use when interacting. The first is disputational 

talk, which is characterized by disagreement and individualized decision 

making. At this stage, there are few attempts to pool resources, or to offer 

constructive criticism of suggestions. Next is cumulative talk in which 

participants build positively but uncritically on what the other has said. At this 

stage, they use talks to construct a common knowledge by accumulation through 

repetitions, confirmations and elaborations. Finally is exploratory talk in which 

ideas are critically and constructively explored and examined using higher 

reasoning. At this stage, there may be conflicts and development of alternative 

hypotheses. Generally then, exploratory talk is a group mode of critical thinking 

through the use of language and participation in a social context. 

         The importance of social interaction to the construction of knowledge has 

made the study of adolescent peer status increasingly relevant. Adolescent peer 

status is used to explain an adolescent’s social standing within the peer group. 
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Adolescents with popular peer status are frequently nominated as a best friend 

and a liked friend. They therefore seem to be actively liked by their peers. 

Adolescents with rejected peer status are not frequently nominated as a best 

friend or a liked friend. They therefore seem to be actively disliked by their 

peers. Adolescents with neglected peer status are not frequently nominated as a 

best friend but don’t seem to be disliked by their peers. They therefore seem to 

be less disliked than ignored (Asher & Coie, 1990; Newcomb, et al, 1993). 

          Adolescents’ peer status is associated with some peculiar behavioural 

correlates.   Hartup (1983) and Newcomb, et al (1993) have found that 

adolescents with popular peer status are friendly, give out reinforcements, are 

outgoing, maintain open lines of communication with peers, listen carefully, are 

socially visible, are happy, act like themselves, show enthusiasm and concern 

for others and are self confident without being conceited. Also, Asher, et al 

(1982) have found that popular adolescents are skilled at initiating and 

maintaining interaction with their peers, enter groups and make friends easily 

with confidence without being aggressive. Furthermore, Kennedy (1990) found 

that popular adolescents are more likely to communicate clearly with their peers, 

elicit their peers’ attention, and are skilled at resolving conflict because of their 

agreeable disposition. IQ scores and measures of academic performance have 

also been found to be related to popularity (Green et al, 1980). 

         These behavioural dispositions have been found to be relatively lacking in 

adolescents with rejected and neglected peer status. Juvonen (1991) for example 

conducted three studies to investigate the relation between perceived deviance 

and negative peer reactions. Participants were 299 Finnish sixth- grade students 

(149 boys and 150 girls). The first study investigated what preadolescents 

consider as deviant and whether perceived deviance is related to social rejection. 

Participants were asked to name three kids in their class who they think are most 
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different from other kids and to describe how they are different. A deviance 

score was calculated for each child by totaling the number of times he or she 

was nominated as different. To determine the relation between perceived 

deviance and sociometric group, the mean number of deviant nominations was 

compared across the four sociometric statuses (popular, rejected, neglected, and 

controversial). Six categories of deviance that were identified include antisocial 

behaviour e.g. rule breaking; socially pretentious behaviour; hyperactivity; low 

school performance; social withdrawal; and physical characteristics. Post hoc 

comparisms showed that the rejected group has significantly higher deviant 

nomination scores than did any other group. However, the deviant nomination 

scores of the popular and neglected groups did not differ from one another. A 

significant association was also found between deviant and negative nomination 

scores thus indicating that the more peers perceived a child as deviant, the more 

likely this child was to be rejected by his or her peers.  The conceptual 

differences between the types of deviance and the processes mediating between 

deviance judgments and negative reactions were tested in studies 2and 3. 

Judgments of hypothetical persons were made in study 2, and judgments of 

actual classmates were made in study 3. In both cases, results showed that 

children’s perceptions of responsibility for the deviance predicted interpersonal 

affect (anger and sympathy) and how liked or disliked the deviant person was. 

Affect and attitude in turn, predicted negative social consequences (rejection and 

lack of social support).  

 Parkhurst and Asher (1992) also examined patterns of behaviour and 

emotional response associated with peer rejection in early adolescence using 450 

seventh- and eight- grade students. The participants were administered a peer 

behavioural assessment consisting of eight behavioural descriptions and 

accompanied by a roster of twenty-five names of same-gender teammates. They 
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were asked to circle the names of any teammates who fit the descriptions. Also 

determined were student’s feeling of loneliness and dissatisfaction with their 

peer relationship using a loneliness and social dissatisfaction scale; student’s 

interpersonal concerns; and their sociometric status. Results showed that popular 

and average students received significantly more nominations for positive 

interactional qualities compared with rejected students who also received 

significantly more nominations for negative interactional qualities. Also, most 

rejected students were aggressive or submissive, but it was the combination of 

aggressiveness or submissiveness with low levels of prosocial behaviour 

(example lacking in cooperativeness and trustworthiness) that was associated 

with peer rejection. In contrast, neglected students did not differ significantly 

from average students on any behavioural dimension.  

          This is in line with the previous research that found aggression to be a 

consistent behavioural correlate of adolescents with rejected peer status. Putallaz 

and Wesserman (1990) and Dishion and Spracklen (1996) have reported that 

such adolescents exhibit antisocial behaviours that are disruptive of group 

activities and that are not appropriate to the situation at hand. They therefore 

find it difficult to communicate clearly with their peers, elicit their peers’ 

attention and maintain conversation with their peers. Rejected peers may then 

engage in delinquent behaviour or may drop out of school (Parker & Asher, 

1987). 

             As for adolescents with neglected peer status, Coie and Kupersmith 

(1983) reported that they are less aggressive than shy, less socially active and 

less talkative. They also don’t easily enter groups and make friends. They may 

however be self-regulated learners and compliant (Wentzel & Asher, 1995). It is 

therefore importance to distinguish between adolescents with neglected peer 

status and adolescents with rejected peer status. This is because (Coie 
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&Kupersmidt, 1983; Dodge, 1983) the two groups of adolescents show distinct 

behavioural profiles. For example, studies have shown that rejected adolescents 

are more likely than neglected adolescents to exhibit aggressive and disruptive 

behaviour. Also, rejected adolescents are far more likely to remain unaccepted 

by peers as they move into a new setting, whereas neglected adolescents seem to 

make a fresh start in new groups (Coie & Kupersmidt, 1983). Cassidy and Asher 

(1992) have also reported that neglected and rejected adolescents differ in the 

amount of loneliness and social dissatisfaction they experience and generally, 

rejected adolescents report more loneliness than their neglected counterparts.  

            Previous research that showed that aggressive children faced social 

rejection have however been contradicted by recent finding. For example, 

Amanda et al cited by Winerman (2004) found that aggression is linked with 

popularity. The study was aimed at determining whether the connection between 

aggression and popularity may be due to overt aggression, relational aggression 

or both. 600 third-, fifth-, seventh-, and ninth- graders were asked to rate their 

schoolmates’ aggressive behaviours and popularity. Results showed that both 

overt and relational aggressions were related to popularity among the seventh- 

and ninth- graders. However, when relational aggression was controlled, there 

was no link between overt aggression and popularity but when overt aggression 

was controlled, relational aggression still predicted popularity. The second study 

tried to examine whether the teens deliberately use relational aggression 

(example snubbing unpopular classmates) to gain more popularity over time, or 

whether popular teens become more aggressive over time because their 

schoolmates bow to their social power. 1,000 students were surveyed in the fall 

of the school year and again six months later to see whether initial relational 

aggression predicted increased popularity over time. Results showed that for 

girls it did, but for boys it did not. Significant aspects of peer status however, is 
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that those with rejected and neglected status socially isolate themselves because 

of the inability to adequately belong to the peer group (Rubin, 1993). They do 

not enjoy positive, supportive relationships with their peers and adults and are 

often at risk for academic problems (Goodenow, 1993) and general later 

problems. Finally, longitudinal studies have shown that they do not outgrow 

them automatically (Dodge, 1993; Rubin, 1993). Thus, early rejection or neglect 

is a good predictor of continual rejection or neglect. 

            The aspect of adolescent peer status which has received less attention is 

the implication of the different behavioural correlates that relates to the different 

social standing on peer interaction, cooperation and collaboration in a learning 

context and how these can affect higher order thinking skills, including critical 

thinking. Inhelder and Piaget (1958) in their discussion of adolescent thinking 

cite the tendency to “congregate in peer group” as a primary source of 

“intellectual decentering” because “it is most often in discussion between 

friends, when the promoter of a theory has to test it against the theories of 

others, that he/she discovers its fragility” (p.346). Since interaction, cooperation 

and collaboration are done in a group context, it means that some skills are 

required so as to maintain interaction, talk, and communication in the process. 

Thus, such adolescents that are lacking in such skills are not likely to benefit in a 

group mode of critical thinking.  

          But several studies have shown that the social context is important for the 

development of higher order thinking skills. Ames and Murray (1982) for 

example investigated how cognitive change can be achieved through social 

conflict using 89 first- and 25 second- grade children. Participants were given 

information about conservation tasks that conflicted with their prior non-

conservation judgments. Results showed a higher conservation post- test scores 

for participants in the social interaction condition compared to participants who 
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were given conflicting information in role-playing, imitation, and control 

conditions. Also, the spontaneous generation of conservation assertions in the 

social interaction condition was related to significantly higher post- test scores. 

Ames and Murray concluded that since only the social interaction condition 

permitted the sharing of spontaneously generated conservation judgments and 

reasons, it appears that exposure to correct information is not always necessary 

for the generation of that information. Thus, the critical component of the 

equilibration process may be simply the conflict between children’s’ beliefs, 

notwithstanding the contents of those beliefs.  

          Usually, during peer discussions, cognitive conflicts arise that trigger the 

process of disequilibration of an equilibrated cognitive state. According to 

Piaget (1984) each successive disequilibration of an equilibrated cognitive state 

leads to compensatory reactions that yield a higher level of cognitive 

development through the construction of new cognitive schemas or the 

extension and coordination of existing schemas. Consistent with Piaget’s 

equilibration model, Bearison, Magzamen, and Filardo (1986) found that dyadic 

interactions in which disagreements, contradictions, and contrary solutions were 

expressed in a balanced fashion between partners were more effective in 

promoting cognitive gains than were dyadic interactions that lacked these kinds 

of cognitive disconfirmations.  

         In a related study, Azmitia (1988) investigated the effect of peer 

interaction on problem solving using 80 five-year olds. Participants built a 

replica of a Lego model in four sessions. Children’s building competence was 

assessed during the first session and based on their performance they were 

categorized into 40 experts and 40 novice builders. The participants then 

participated in two sessions in which they built alone or with a partner.  
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The three types of dyads used include novice, expert, and mixed ability (novice- 

expert) and their performance was compared with that of expert and novice 

singletons. To determine whether they generalized the skills they acquired 

during interaction, their ability to copy two new models was assessed in the final 

session. Results showed that children were able to generalize their skills and 

collaboration was more conducive to learning than independent work. 

Particularly, children’s expertise and that of their partners, the acquisition of 

task strategies, the quality of verbal discussion, children’s tendency to observe 

and imitate their partners, and experts’ tendency to provide guidance mediated 

learning. 

       Furthermore, Hudgins and Edelman (1998) assessed children’s self-directed 

critical thinking by assigning 39 fourth- and fifth- grade children to the 

experimental and control conditions based on their critical thinking test scores 

and were all given a problem to solve in an individual interview setting. Those 

in the experimental group participated subsequently in eight small-group 

discussions in which they learned and applied “self-directed critical thinking” 

skills. After the small group discussions, all the children were again tested 

individually on a problem comparable to the first. Results showed that when 

scored for application of the thinking skills, amount of relevant information used 

to solve the problem and quality of answer; children in the experimental group 

had a significantly higher mean than those in the control group. Such positive 

effects of co-operative learning may be because participants in the collaborative 

group are able to introduce knowledge and ideas to the other members and will 

in turn be able to accept information from their partners leading to reciprocal 

peer tutoring, conflict resolution, and cognitive scaffolding. 

        The cognitive benefits for children who used superior (tutors) and inferior 

(tutees) memorization strategies were assessed by Kellet (1989) using 75 males 
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and 73 females with a mean age of eight years and two months. Peer interaction 

involved either peer tutoring or peer collaboration, and peer collaboration was 

either regulated by an adult or left relatively unregulated. Participants were 

assigned into three peer interaction styles: peer tutoring, or regulated or 

unregulated socio- cognitive conflict. Interactional styles were either 

‘experimental’ or ‘control’. Peer interaction with the memorization task 

followed training in the appropriate style of interaction with a task which 

involved assembling a lamp. Cognitive development was measured in terms of 

the development of a more effective memorization strategy. Results showed that 

participants gained greater cognitive benefits and also engaged in more effective 

memorization strategy in the regulated peer collaboration condition. Kellet 

concluded that even though peer collaboration leads to cognitive gains, there 

should be regulation for optimal gain. Regulation is basically provided by the 

more capable peers as described by Vygotsky. Working in collaboration permits 

common goals to be established with regard to defining the problem and the 

interplay of meanings. Also, discussions help to bring about an analysis of the 

problem to be solved, an exchange of ideas and an evaluation of those ideas in 

view of a communal decision (Mercer 1996).  

           In a similar study, Hyman (1994) examined the role social context plays 

in determining the content and organization of remembered information using 

108 undergraduates. In the first condition, participants talked about a short story 

with another participant (dyads) while in the second condition participants 

talked about the same story for an experimenter (experimenter- tested). 

Participants where then asked about their memory of the story or their personal 

reaction to it. Results showed that regardless of instructions, the dyad 

participants spoke more about their evaluations of the story. They also included 

more comments linking the story to a larger knowledge frame and more often 
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used remembered details to support their positions. The experimenter- tested 

participants more often included story details and interpretations in narrative 

accounts of the story. Personal reaction instructions were also found to lead to 

more meta-comments and evaluations, and less narrative than memory 

instructions. Discussion in a learning situation with fellow peers tends to provide 

the opportunity to compare ideas, and to evaluate suggestion leading to the 

development of higher cognitive abilities. 

           Findings have supported the facilitating effects of preoperational children 

working with peers in a variety of problem- solving contexts on children’s 

cognitive reasoning abilities. Dimant and Bearison (1991) extended these 

findings developmentally and longitudinally by testing the effects of different 

kinds of sociocognitive interactions on college students’ attainment of formal 

reasoning. Using a combinatorial reasoning pre- test, thirty-eight male 

participants at the concrete operational level were used. Twenty-three 

participants were randomly assigned to the dyadic interaction (experimental) 

condition and fifteen to individual (control) condition. Participants in both 

conditions met for six sessions and were administered with isolation- of- 

variables- with- liquid- chemicals problem with five successively more difficult 

tasks in the series. Each problem began with a demonstration of the color change 

by the experimenter and participants are then instructed to set up their own 

“experiments” by selecting different liquids in libeled containers in such a way 

that after they are combined and after a “mixing liquid” is added, they will turn 

red. Results showed that participants in the experimental group solved 

significantly more problems during the interaction phase than individual 

participants in the control group. Also, among participants in the experimental 

group task- relevant interactions were positively associated with collaborative 

problem solving, as well as pretest- to- posttest gain scores.   
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 King, Staffieri, and Adelgais (1998) demonstrated that tutorial interaction 

can be structured so that same-ability age mates can scaffold each other’s higher 

order thinking and learning. 58 participants were randomly assigned to same-

gender dyads. Dyads were then randomly assigned to three mutual peer-tutoring 

conditions: sequenced inquiry with explanation tutoring (SIE), in which 

participants scaffolded each other’s learning through the use of thinking 

questions and deliberate sequencing of those questions; inquiry with explanation 

tutoring (IE), in which participants followed the same process but were not 

trained in how to sequence them; explanation- only tutoring (E), in which 

participants were not trained in questioning but were trained in how to explain 

things to each other. At least twice a week for five weeks, participants engaged 

in tutoring each other in their assigned dyads and in their respective tutoring 

conditions. Tests that were later administered to participants at pretreatment, 

posttreatment and transfer includes: cognitive tests (written comprehension- 

knowledge- construction tests; measure of verbal interaction; and measure of 

question sequencing); attitudinal measures (Intellectual Achievement 

Responsibility Questionnaire; and measure of participants’ satisfaction with the 

tutoring process). Posttest result showed that tutoring method used made no 

difference in participants’ ability to recall material that had been explicitly 

presented during class and their understanding of that material. However, 

participants using the SIE and IE models of peer tutoring performed better on 

inference and integration tasks (knowledge construction) than those who 

engaged in explanation only; however, there was no difference in performance 

on literal comprehension tasks. Results for the analysis of posttreatment tutorial 

interaction showed that the SIE dyads asked more thinking and probing 

questions (or knowledge-integration statements) and sequenced questions better 

than the IE dyads which in turn asked more than the E dyads. No difference was 
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found among groups for comprehension statements, feedback, and 

encouragement.   Participants in the SIE treatment group also rated their overall 

satisfaction with their partners’ ability to tutor significantly higher than those in 

either the IE or E treatment groups. Thus although peer interaction facilitates 

knowledge construction, it is not in all aspects of knowledge.  

 Furthermore, Diehl, Lemerise, Caverly, Ramsay, and Roberts (1998) 

investigated the contributions of peer acceptance, friendship, social status, and 

age relative to mixed- age classmates to children’s attitudes toward school and 

to achievement in ungraded primary using 323 ungraded primary students. Estes 

Attitude Scale (EAS) was used to measure attitude toward school; school 

achievement in mathematics, reading, and science was measured using the 

Comprehensive Test of Basic Skills. Also, using rating and nomination 

sociometric procedure participants were categorized into rejected status, popular 

status, neglected status, controversial status, and average status. Friendships 

were identified by using the positive nomination questions. Results showed that 

both peer acceptance and friendship status significantly increased the prediction 

of achievement over and above the effects of gender, race, attitudes toward 

school, and age relative to classmates. Also, when the effects of race and gender 

were controlled, children with one or more friends had higher scores on 

achievement tests than did children without friends. Furthermore, popular 

children had better achievement scores than did aggressive- rejected and shy- 

rejected children but did not differ significantly from average- status children 

           If the academic characteristics of adolescents with popular, rejected, and 

neglected status differ, then the difference in their critical thinking abilities may 

provide an explanation for difference in academic performance.  Wentzel and 

Asher (1995) assessed these academic characteristics and also examined the 

academic orientations of behavioural subgroups of rejected adolescents used 423 
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sixth- and seventh- grade girls and boys with age range of 11-13. Sociometric 

status was determined from best-friend nominations and peer acceptance ratings. 

Peer assessment items where used to identify aggressive and submissive sub 

groups of rejected adolescents. Both teacher and student report were used to 

assess school motivation. Teachers also rated their students in regard to their 

prosocial and compliant behaviour. Results of correlational analysis showed that 

neglected adolescents had positive academic profiles. When compared with an 

average- status student, neglected adolescents reported higher levels of 

motivation and where described by teachers as self- regulated learners, as more 

prosocial and compliant, and as being better liked by teachers. Aggressive- 

rejected, but not submissive- rejected adolescents where found to have 

problematic academic profiles. The authors however cautioned on the 

interpretation of the findings since the study is correlational. 

            The argument therefore is that since interaction or discussion in groups 

facilitates cognitive performance, it is most likely that it achieves that by first 

facilitating critical thinking ability. Furthermore, the ability to talk and 

communicate in a manner that will carry other group members along seems to 

be the hallmark of the entire process. It is likely then that those who are skilled 

in initiating and maintaining interaction in groups will achieve higher cognitive 

gain in the process.  

 

Metamemory and Cognitive Performance 

        Memory is no longer looked at as just a way of storing and retrieving 

information, ideas and other cognitive contents. Flavell (1971) indicated that 

“what we know and how we think profoundly determines what and how we 

perceive, or speak, or imagine, or problem-solve, or predict” and also shape how 

we learn, think and remember. Thus memory is now looked at as a mode of 
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knowledge but that, which is not concerned with present data. This is in line 

with Flavell’s assertion that “The human mind knows more and thinks better as 

it grows older, and these changes in what it knows and how it thinks have 

powerful effects on what it learns and remembers, how it learns and remembers, 

and even perhaps when it learns and remembers”.  Aspects of critical thinking 

and general reasoning process involves the extraction and the combination of 

background knowledge, and previously acceptable conclusions, before resulting 

in drawing a number of inferences through induction, deduction, and value 

judging. It is therefore reasonable to argue that the process may be enhanced by 

our knowledge of our memory of the background knowledge and previously 

acceptable conclusions. 

         Sinkavich (1994) investigated the relation between attributional styles, 

existing knowledge, learning strategies, metacognitive knowledge, and 

metamemory on learning outcomes using 45 university students. Participants 

were administered the Attributional Styles Questionnaire and the Learning and 

Study Strategies Inventory and made confidence predictions for each item on 

each examination. Predictor variables were motivation, information processing 

ability, self- testing ability, use of metamemory, and attributional styles. Results 

showed that use of metamemory, motivation, and attributional styles comprise 

the best subset of predictions for examination performance. Furthermore, it was 

found that use of metamemory and motivation were significantly correlated with 

performance. The finding can be attributed to the fact that metamemory allows 

one to activate background knowledge which facilitates deeper information 

processing and subsequent performance. 

          In another study, Sinkavich (1995) examined the relationship between 

metamemory accuracy and test performance using 67 university students as 

participants. metamemory accuracy was defined as participants’ confidence in 
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answers to multiple-choice items and which were related to performance. 

Results showed that participants with high mean confidence in their answers had 

higher exam scores than participants who had low mean confidence in their 

answers. Also, compared with poor students, good students were better able to 

predict their test item performance, implying that good students have better 

metamemory accuracy on multiple-choice exams. Generally, with better 

metamemory, one knows when and how one does not know. This knowledge 

may lead one to learn when, and how to ask questions (a relevant critical 

thinking skill) thus, increasing the ability to think critically. 

           Mevarech and Zemira (1995) for example tried to find out the extent to 

which children acquired metacognitive knowledge related to mathematics; the 

relationship between children’s metacognitive knowledge and general ability; 

and the relative roles of general ability and metacognition in facilitating word 

problem solutions using 32 Israeli kindergarten children. Participants were 

administered a metamathematics interview, mathematical word problems, a 

measure of readiness for school, and a teacher evaluation of general ability. 

Analysis of results revealed that kindergarten children acquired substantial 

metacognitive knowledge about mathematical word problems. Also, when 

general ability was controlled it was found that that knowledge was highly 

correlated with performance in mathematics. Thus, metacognition explained 

more of the variance in mathematics than general ability. 

 Schraw, Horn, Thorndike-Christ, and Bruning (1995) also examined 

whether collage students’ goal orientations affect achievement, strategy use, and 

metacognition. They used 401 undergraduates who were administered a self- 

report inventory that measures learning and performance goals, a strategy use 

inventory, and an inventory assessing metacognitive knowledge and regulation. 

Results showed that participants who scored high on the learning dimension 
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obtained higher achievement scores, used more strategies, and possessed more 

metacognitive knowledge about cognitive processes even when prior 

achievement was statistically controlled.  

         People with mental retardation have serious difficulties with the majority 

of intentional memory tasks, the causes of these difficulties being cited as brain 

damage, metacognitive deficits or a poor knowledge base. Majority of studies in 

people with mental retardation however suggest that many of their memory 

problems derive from their poor knowledge about their memory which makes it 

difficult for them to use strategies correctly and to generalize the strategies 

learned (Turner, Hale, & Borkowski, 1996) and also their incapability to plan, 

monitor, or evaluate their performance (Borkowski, Reid, & Kurts, 1984).  

           In their work, Perez and Garcia (2002) assessed the knowledge of people 

with mild and medium mental retardation about their memory and whether they 

are capable of benefiting from training in metamemory and, if they are, to 

determine whether they are capable of maintaining over time the knowledge 

acquired. They used 28 participants with mild and medium mental retardation 

with a mean I.Q. of 52, assessed using the WISC-R and age range from 13-17 

years. They were administered a Metamemory Battery before and after a 

training programme. Results showed that participants had a low knowledge 

about the processes underlying memory tasks. They are unaware that when they 

have to remember a task they can use external strategies and notes, or that others 

can serve as external information stores. They are also unaware that semantic 

organization favors recall and that few words are recalled better than many, and 

they do not detect the fact that words with a high degree of association are 

remembered better than non-associated words. After the training programme, 

the experimental group improved more than the control group in knowledge 

about their memory indicating that people with mental retardation can benefit 
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from training in metamemory. Those in the experimental group were also found 

to be capable of maintaining this knowledge and even continuing to improve 

after the training has finished. This finding is important in that it ia a gateway to 

the development of programs for intervention in schools.  

          Learning of critical thinking skills may also be improved through the 

development of students’ cognitive and metacognitive skills. To study this, 

Hanley (1995) used 65 participants. They were made to assess different aspects 

of their own thinking and problem- solving skills before and after a learning 

skills module on syllogistic and causal reasoning and hypothesis testing and 

another on problem solving, probabilistic reasoning, and decision making. 

Results of factor analysis of the participants’ self- assessment and changes in 

factor structures showed that participants improved their critical thinking skills 

and were also aware of their improvements.  

          King, Staffieri, and Adelgais (1998) demonstrated that tutorial interaction 

can be structured so that same-ability age mates can scaffold each other’s higher 

order thinking and learning. 58 participants were randomly assigned to same-

gender dyads. Dyads were then randomly assigned to three mutual peer-tutoring 

conditions: sequenced inquiry with explanation tutoring (SIE), in which 

participants scaffolded each other’s learning through the use of thinking 

questions and deliberate sequencing of those questions; inquiry with explanation 

tutoring (IE), in which participants followed the same process but were not 

trained in how to sequence them; explanation- only tutoring (E), in which 

participants were not trained in questioning but were trained in how to explain 

things to each other. Students’ metacognitive awareness and self regulation of 

their use of their tutoring procedures were assessed by use of self-rating scales. 

Results showed that participants in the SIE condition perceived themselves as 
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having improved over time on all aspects of their ability to question. (Relate to 

improvement in critical thinking)  

 

Culture and Higher Order Thinking Abilities 

        The fact that people in different cultures may have very different views of 

the world is important to the understanding and explanation of aspects of 

behaviour in those cultures including those of cognition (Brand, 1987). Earlier 

research on culture and memory (Cole & Gay, 1972) have argued that since 

people in preliterate societies lack written languages, they are more likely to be 

motivated to recall information with accuracy since such information can only 

be passed to future generations orally. They therefore tend to develop a different 

and better type of memory than those in cultures that use a written language. 

Neisser (1982) however reported outstanding feats of memory even in cultures 

in which written language exists. Since it is agreed that basic memory processes 

are universal, memory differences across cultures can be explained in terms of 

differences arising from the way people consider and frame information 

initially, how much they practiced learning and recalling it and the strategies 

they use to try to recall it.  

            Chen and Stevenson (1995) and Hall (1997) for example, reported that 

Asian-American students perform better academically and typically take more 

advanced classes than other students. Some aspects of cultural differences were 

used to explain the exceptional success of Asian students. The first is the 

difference in the attribution of success. According to Chen and Stevenson (1995) 

and Hall (1997), it is far more likely for people in North America and Europe to 

attribute success to stable and unchanging causes (e.g. intelligence). They 

believe that their underlying ability is fixed at birth and determines their 

performance. This believes reduces the willingness to work hard to acquire 
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knowledge. People in Asia on the other hand, are more likely to attribute success 

to temporary, situational factors (e.g. degree of effort put in). They believe that 

hard work and increased effort lead to academic success and that academic 

success is their children’s most important task. Asian children are therefore 

faced with greater cultural pressure to achieve in school (Brand, 1987) and may 

be more ready to put in the needed effort to achieve success. Thus, the superior 

academic performance of Asian children may be largely due to cultural 

differences in how causes of academic success is perceived, in attitudes toward 

the importance of education, and in the ways children are encouraged to 

succeed. Vygotsky emphasized the effective use of culture’s tools to guide 

adolescents’ cognitive growth is of great importance because, according to him, 

reasoning processes, content of thinking, as well as process or means of thinking 

(tools of intellectual adaptation) represented the shared knowledge of the 

culture. 

          Learning styles according to Sternberg and Grigorenko (1997) constitute 

the characteristic ways that individuals approach materials based on their 

cultural background and unique pattern of abilities. For example, Tharp (1989) 

reported that members of the Chilcotin Indian tribe believe that one cannot learn 

individual parts of a task apart from the context of the whole. That is, the 

Chilcotin culture stresses instruction that starts by communicating the entire 

task. However, in Western culture, most tasks are broken down into component 

parts and it is believed that it is only when each component part is learned that it 

becomes possible to master the complete task.  This cultural difference in 

learning styles may greatly influence how an individual goes about thinking.  

Since cognition depends greatly on culture, it means that cultural values, 

parents’ beliefs, and attitudes that are inherent in a culture will shape how 

individuals think and the extent to which individuals put effort to think. Cross-
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cultural studies showed that as a result of high respect for learning, Chinese 

parents spend more time monitoring their children’s home work (including 

supportive involvement) and also tend to place high academic standards than 

United States parents. Also, in China, a child’s academic achievement is 

considered to reflect strongly on his or her family and community than do 

United States and this practice appears to promote children’s academic success 

in the Chinese culture (Chen & Lettal, 1988). In another study, Stevenson, Lee, 

Chen, Stigler, Hsu, & Kitamura (1990) reported a significantly higher believe in 

effort as more important to school success among the Chinese children than their 

counterparts from the United States. Similar finding was also reported for 

undergraduates (Yan & Gaier, 1994). Generally then, cultural practices exert 

strong influence on children’s cognition by defining specific strategies that 

parents use directly to promote academic, or social competence in specific 

contexts (Mize & Pettit, 1997). Furthermore, since these practices may receive 

greater emphasis in different cultures depending on the notion of socialization, 

adolescents from different cultures are likely to show differential cognitive 

abilities including critical thinking.  

          Interestingly also, Dong, Weisfeld, and Shen (1996) found that Chinese 

adolescents devote less attention to athletics and view athletic pursuits as the last 

refuge of the poor student as against United States adolescents. The findings 

explain why United States is known for outstanding performance in athletics 

globally and also why Chinese students perform better academically. Thus, 

values that communities respect tend to be internalized by the adolescents as 

they grow up and play important roles in shaping their thinking. 

           Although special training can improve the problem solving and abstract 

reasoning abilities in adolescents who were raised in cultures that do not 

encourage academic excellence, ideational explorations and exchanges of 
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thought, it is not always that easy. In a study, Dasen, Ngini and Lavalee (1979) 

investigated whether special training can improve the conservation skills of 

children who live in rural aboriginal Australia where the concept of conservation 

is not widely practiced. Participants were given brief training in procedures 

similar to the standard conservation task and were later tested on the standard 

beaker conservation task itself. Result showed an improvement in conservation 

task among the participants. However, even with special training, the rural 

aboriginal children lagged behind their counterparts from the Australian city of 

Canberra in the acquisition of conservation by approximately three years. It is 

suggested that this is because the aboriginal culture does not provide practice 

that is relevant to the conservation concept. Adolescents from such cultures may 

not develop a high ability to think in scientific ways.  

                Indeed, Cole (1997) posits that formal operational thinking is even 

more dependent on cultural experiences. This is because it is the culture that 

offers opportunities to develop abstract thinking by providing a rich verbal 

environment and experiences that facilitates growth by exposure to problem-

solving situations. The enviroment one grows obviously affects critical thinking. 

In a study to assess the differences between African American and Caucasian 

students on critical thinking, Gadzella, Masten, and Huang (1999) administered 

the Watson-Glaser Critical Thinking Appraisal and the Inventory of Learning 

Processes (an inventory of learning style) to 51 African American and 52 

Caucasian undergraduate psychology students. The results on the critical 

thinking inventory showed that the Caucasian group had significantly higher 

means than the African American group on four on four critical thinking 

subtests (Inference, Deduction, Interpretation and Evaluation of Arguments) and 

the Total Critical Thinking scores. However, analysis of data for the learning 
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style showed that there were no significant differences between the two groups 

on any of the scales mean scores.  

         Although the authors were more interested in the difference in critical 

thinking between the groups and suggested that instructors should assist African 

American students in developing critical thinking skills, a look at the enviroment 

were the participants grew before being enrolled in the university may give a 

clue as to the source of the difference. The nature of social activities adolescents 

experience may play important role in shaping their thinking and African 

Americans may have come from lower class and ghettos that do not offer great 

opportunities to develop abstract thinking by providing a rich verbal enviroment 

and experiences that facilitate growth by exposure to higher order thinking 

situations.  

        Cheung, Rudowicz, Lang, Yue, and Kwan (2001) investigated whether the 

social class that students come from affects students’ critical thinking using 577 

Hong Kong university students from upper and lower class families. Results 

indicated that students of upper class families demonstrated a higher critical 

thinking predisposition that included critical and elaborative learning had 

significantly higher means on general critical thinking and showed lower 

extrinsic motivation than did students from the lower class families. Just as 

general culture, adolescents from upper class families are exposed early to 

situations that foster the development of critical thinking skills and also interact 

with other adolescents from the same kind of enviroment. It is not however 

always so but as Cheung et al concluded, “The findings indicate that the link 

between social class and critical thinking habit, learning, and motivation is 

worth educators’ concern” 

          From the literature reviewed, it is most likely that the development of 

critical thinking abilities is mediated by interaction in groups in a form of 
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brainstorming, the extent to which one’s cultural environment predisposes one 

to problem solving and critical thinking, and also the extent of knowledge one 

has concerning one’s memory. This area has not received much attention 

however. 

 

Statement of Hypotheses 

      The hypotheses tested in this study were: 

1. There will be a statistically significant effect of adolescent peer status on 

adolescent critical thinking. Popular adolescents will perform better on 

critical thinking test than their rejected and neglected counterparts. 

Furthermore, neglected adolescents will perform better than rejected 

adolescents on critical thinking test. 

2. There will be a statistically significant effect of adolescent metamemory 

on adolescent critical thinking. Participants who are in “metamemory 

prompt” condition will perform better on critical thinking test than 

participants who are in “no metamemory prompt” condition. 

3. There will be a statistically significant difference in adolescent critical 

thinking between participants of Igbo and Ibibio ethnic groups. 
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CHAPTER THREE 
  METHOD 

Participants 

Participants used for this study were 615 (299 males and 316 females). 

They comprised the entire population of Igbos and Ibibios in Senior Secondary 

II of the four schools sampled. Three hundred and fifty two (352) of the 

participants (195 males and 157 females) were of Igbo ethnic group and were 

drawn from St. Theresa’s Collage Nsukka (for males) and Queen of the Rosary 

Secondary School Nsukka (for females) in Enugu state. Participants that were of 

Ibibio ethnic group were 263 (112 males and 151 females) and were drawn from 

Cardinal Ekandem Seminary, Uyo (for males) and Immaculate Conception 

Secondary School, Itak (for females) in Akwa Ibom state. 

The participants’ ages ranged from 15 to 21 years. The entire population 

was used since peers will be categorized into the different peer status using the 

ratings from their classmates. 

 

Materials 

Three materials were used. The first was the Rating and Nomination 

Sociometric Technique that was used for peer assessments; the second was the 

Critical Thinking Scale; and the third was the Eysenck General Intelligence Test 

4 (EGIT-4). 

  The rating and nomination sociometric technique (Asher & Hymel, 1981; 

Asher & Dodge, 1986; Diehl et al, 1998) was used to assess adolescent’s peer 

status (see Appendix 1). Sociometric techniques or peer- based evaluation 

techniques include the nomination technique in which the child is asked to name 

some specific number of well- liked or disliked peers and also the paired- 

comparison technique in which the child is presented with the names of two 
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classmates at a time and asked to pick the one that he or she likes better. Asher 

and Hymel (1981) however drew a distinction between positive nominations and 

rating scales. According to them, whereas positive nominations measure 

friendship (how many peers regard a child as a best friend or high- priority 

playmate), rating scales measure “a child’s overall level of acceptability or 

likeability among peers” In this study therefore both rating and nomination peer 

assessments was used to define social status as posited by Asher and Dodge 

(1986).  Thus for the rating technique, a 5-point Likert-type scale with Not at all 

(1point), Not much (2points), Sometimes (3points), Most times (4points), and 

All the time (5points) was used to measure the extent to which each participant 

liked to work and play with each classmate.  

             Based on the ratings and the standardized numbers of nominations, 

participants’ peer status were determined as follows: The number of 

nominations for the question “who do you like to play with or work with best of 

all?” were tallied and standardized (z- scores) within class for each child to 

represent the like most (LM) score. The lowest rating of 1 (not at all) on the 

rating scale received by each participant was tallied and standardized (z- scores) 

to represent the like least (LL) score. The LM and LL scores were then used to 

determine each participant’s social status as used by Coie, Dodge, and 

Coppotelli (1982). Social Preference (SP) was determined by subtracting LL 

from LM (i.e. LM – LL) and Social Impact (SI) was determined by adding LL 

and LM (i.e. LL +LM). 

Using the LL, LM, SP and SI scores participants’ social status were 

determined as follows: 

1. Participants with popular peer status were those that receive SP score of 

greater than or equal to 1.0, LM standardized score of greater than 0, and 

LL standardized score of less than 0. 
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2. Participants with rejected peer status were those that receive SP score of 

less than or equal to -1.0, LM standardized score of less than 0, and LL 

standardized score of greater than 0. 

3. Participants with neglected peer status were those that receive SI score of 

less than or equal to – 1.0 and absolute LM score of 0. 

          Thus, participants with neglected peer status had no one identifying them 

as among the three people they will like to play with or work with best of all. 

They differed from those with rejected peer status in that the rejected received 

many nominations as liked- least whereas the neglected did not.   

           The assumption underlying this technique is that the adolescent’s peers 

should be the best judges of that adolescent’s standing among peers. Sociometric 

techniques are valid in determining an adolescent’s peer status since it focuses 

directly on what the peer group thinks of the adolescent. Positive correlations 

have been reported between peer ratings and teachers’ ratings (Green et al, 

1980) and between sociometric scores with direct observation of children’s 

social interactions (Bukowski & Hoza, 1989). 

       The Critical Thinking Scale is a 28-item scale that was designed to measure 

critical thinking. The scale measure the skills of interpretation (categorization, 

decoding significance, clarifying meaning); Analysis (examining ideas, 

identifying arguments, analyzing arguments); Evaluation (assessing claims, 

assessing arguments); Inference (querying evidence, conjecturing alternatives, 

drawing conclusions); Explanation (stating results, justifying procedures, 

presenting arguments); Deduction (analogical reasoning, formulating 

hypotheses, ability to build knowledge, prediction); and Recognition of various 

fallacies involving overgeneralization and faulty association. The items were 

made up of statements and stories of events with answer options that require the 
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use of cognitive critical thinking skills to make judgments before one can 

determine the best answers.  

The critical thinking scale initially had 50 items. The scale was 

administered to 13 lecturers from University of Nigeria, Nsukka, Benue State 

University, Markudi and Imo State University, Owerre. Cognitive critical 

thinking skills were defined and they were instructed to go through the items 

and indicate the extent to which each item is a valid measure of such skills. They 

were also instructed to indicate the most appropriate option for each item. 

Twenty eight items were found to have rater percentage agreement of 90% and 

above for appropriateness and answer options and were considered to have a 

high face and content validity (See Appendix II). For the reliability of the scale 

the scale was administered to another 50 participants drawn from Senior 

Secondary II students of Iheaka Girls Secondary School, Iheaka, Nsukka. The 

Kuder-Richardson Formula 20 was applied and a reliability coefficient of 0.89 

was obtained. One point is awarded for each correct answer.  

EGIT 4 developed by Eysenck (1981) was used to measure general 

intelligence. It is a 40-item objective type instrument that assesses components 

of intelligence like verbal, quantitative and spatial aptitude as well as logical 

reasoning, making inferences, creativity and problem solving. Using equivalent 

test, Ihekuna (1991) obtained a test-retest reliability coefficient of .66 for EGIT 

4 and correlating EGIT 4 equivalent test with Cattell and Cattell’s (1960) 

Culture Fair Test Scale 2, Ihekuna (1991) obtained a concurrent validity of .46 

using Nigerian samples. The modification of EGIT-4 for Nigerian samples 

enhanced its face and content validity. A correctly shaded option in each 

question is awarded 1 point and Ihekuna (1991) obtained mean scores of 12.88 

for males and 10.52 for females. 
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Procedure  

Peer assessment was confined to student’s classmates. This was based on 

the assumption that there will be few opportunities to socialize with students 

from other classes. Since participants rated how much they liked to play or work 

with classmates, the experimenter discussed with the students on the need and 

reasons for absolute confidentiality before and after the experiment. With the 

help of research assistants, students were trained on the 5- point likert- type 

scale. To make sure they understood, they were asked to rate different foods. 

After training, participants’ classmates’ names and identification numbers were 

presented to each participant in form of a class roster. Located to the right of 

each name on the roster was a 5- point scale ranging from 1= not at all to 5= all 

the time. Participants were told to rate how much they liked to work and play 

with each classmate by circling a number from 1 to 5 on the 5- point scale. 

Research assistants constantly went round the class to make sure participants did 

not look at each other’s responses and also to help any participant who may be 

having problems.   

         For the nomination technique, participants were given a sheet of paper 

each and were asked to nominate three classmates for the question: “who do you 

like to play with or work with best of all?” by writing the identification numbers 

corresponding to the classmates’ names on the roster. Based on the ratings and 

the standardized numbers of nominations, participants were categorized into 

those with popular, rejected and neglected peer status. 

               Participants in each of the status groups were further assigned into 

“MM prompt (metamemory prompt)” condition and “No prompt” condition. 

Those in the two conditions were seated in a separate room. Participants were 

then administered the Eysenck General Intelligence Test 4 (EGIT 4) developed 
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by Eysenck (1981) to assess general intelligence. They were instructed to read 

the questions and respond by shading the correct option in the answer sheet. 

Next, the Critical Thinking Scale was administered to the participants. 

Those in the “MM prompt” condition were given the following instructions: 

“You are to go through each question carefully and then 
provide the answers by choosing one option for each 
question. As you answer each question, monitor how you try 
to remember things and try to direct your method of 
remembering in selecting the best strategy to deal with each 
problem. You can now start” 

Those in the “No prompt” condition were given the following instructions: 

“You are to go through each question carefully and then 
provide the answers by choosing one option for each 
question. You can now start”  

 

As the participants answer the questions, research assistants 

went round to make sure no participant cheated. At the end of this 

exercise, participants were debriefed and were rewarded with 

biscuits.    

 

Design/Statistical Analysis 

            In this study, three independent variables were used. The first, adolescent 

peer status, was considered under three conditions: popular peer status, rejected 

peer status, and neglected peer status. The second, ethnic affiliation was 

considered under two conditions: Igbo and Ibibio. The third, metamemory, was 

considered under two conditions: “metamemory prompt” and “no metamemory 

prompt”. The interest of the experimenter was to test the effects of all possible 

combinations of levels of the different independent variables on the dependent 

variable (critical thinking). The design that is appropriate to this setting is a 3 x 2 

x 2 factorial design as shown below. 
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Table 1: A 3 x 2 x 2 factorial design for peer status, metamemory and ethnic 

affiliation. 

 Popular Rejected Neglected 

 MMpromp

t 

Nopromp

t 

MMpromp

t 

Nopromp

t 

MMpromp

t 

Nopromp

t 

Igbo 111 121 211 221 311 321 

Ibibi

o 

112 122 212 222 312 322 

 

 According to Bryman and Cramer (1992) this design is appropriate when 

we are interested in the effect of two or more variables on a third, particularly if 

we believe that the two or more variables may influence one another. In this 

case, we also anticipate an interaction effect. Robson (1975) indicated that “the 

great advantage” of this design “is that it can tell us about the effect of a single 

variable, not just when other variables are held constant, as in the single variable 

design, but over a range of values of one or more other variables. Thus, there is 

a greater generality to results” (p.121).  

For the statistical analysis, the researcher used the analysis of covariance 

(ANCOVA). Astleitner (2002) indicated that even though high correlations have 

been reported between critical thinking and students’ achievements such 

correlations could be explained to some degree with the moderating effect of 

student’s intelligence. Because evidence suggests that the overall academic or 

cognitive ability (intelligence) influences critical thinking (Pascarella & 

Terenzini, 1991), the participants’ scores on the intelligence test were 

considered as a covariate and ANCOVA is a procedure for the statistical control 

of such a covariate.  
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           ANCOVA is appropriate for this study because according to Colman 

(2003) it “uses statistical control to remove the effect of an extraneous variable, 

known or assumed to be correlated with the dependent variable, and analyzes 

the portion of the variance in the dependent variable explained by one or more 

independent variables excluding the extraneous variable” (p. 35). This procedure 

allows the researcher to increase the precision of the research by reducing the 

error variance. Furthermore (Colman, 2003), it is often used in psychology to 

suppress extraneous subject variables such as intelligence or age that cannot be 

controlled by randomization.   
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CHAPTER FOUR 
RESULTS 

Table 2: Table of means adjusted for the covariate (Intelligence Quotient). 
 
                                         M                   SD               N 
Peer Status 
Popular                          14.32               3.59             244 
Rejected                         12.80                3.08             184 
Neglected                       13.37                2.96             187 
Metamemory 
MM Prompt                   13.86               3.49             345 
No MM Prompt             13.21               3.04             270 
Ethnic Affiliation 
Igbo                                13.52               3.36             366 
Ibibio                              13.66               3.26             249 

 

Descriptive statistics as shown in Table 2 indicated that higher mean 

scores in critical thinking were obtained in the popular peer status group (M = 

14.32) than in other two groups. However, those in the neglected status group 

had higher mean score (M = 13.37) compared to those in the rejected status 

group (M = 12.80). 

Also, results showed that participants in the metamemory prompt 

condition had a higher mean score (M = 13.86) in critical thinking than those in 

the no prompt group (M = 13.21). 

Futhermore, it was found that Igbo group had a mean performance of 

13.52 while those in the Ibibio group had a mean performance of 13.66. 

Although the mean performance obtained in the Ibibio group was higher than 

that of Igbo group, the difference was slight and confidence limits around the 

means (lower bound at 95% confidence interval  = 13.10; upper bound = 13.76 

for Igbos and  lower bound = 13.13; upper bound = 13.95 for Ibibios) show that 
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the intervals in which the population means for the two groups are likely to be 

found may overlap considerably.  

 
Table 3: ANCOVA summary results of effects of adolescent peer status, 
              metamemory and ethnic affiliation on critical thinking. 
  

SOV SS Df MS F Sig. 
EGIT 4 
Peer Status (PS) 
Metamemory (MM) 
Ethnic Affiliation (EA) 
PS*MM 
PS*EA 
MM*EA 
PS*MM*EA 
ERROR 
TOTAL 
Corrected Total 

226.45 
216.41 
40.14 
1.64 
57.03 
50.10 
7.83 
12.36 
6101.88 
120149.00 
6751.93 

1 
2 
1 
1 
2 
2 
1 
2 
602 
615 
614 

226.45 
108.21 
40.14 
1.64 
28.52 
25.05 
7.83 
6.18 
10.14 
 
 

22.34 
10.68 
3.96 
0.16 
2.81 
2.47 
0.77 
0.61 

.001 

.001 

.05 
NS 
NS 
NS 
NS 
NS 

 

A one-way Analysis of Covariance, using general intelligence as the covariate 

showed that there was a significant difference in critical thinking between peer 

status conditions [F(2,602) = 10.68,p<.001]. 

 

Table 4: Scheffe post hoc test for significance difference among the three (3) 

levels of peer status. 

(i) PeerStatus (j) PeerStatus Mean Difference 
        (I – j) 

Sig. 

Popular    Rejected 
Neglected 

1.52 (*) 
.95   (*) 

.000 

.011 
Rejected Popular 

Neglected 
-1.52(*) 
-.56 

.000 

.249 
Neglected Popular 

Rejected 
-.95  (*) 
.56 

.011 

.249 
 
* The mean difference is significant at the .05 level. 
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Scheffe post hoc test revealed a significant mean difference among the 

different peer status. Those in the popular status group performed better in 

critical thinking test than those in other two conditions while those in the 

neglected group performed better than those in the rejected group. The first 

hypothesis which states that there will be a statistically significant effect of 

adolescent peer status on adolescent critical thinking was not rejected. 

             Result also showed that there was a significant difference in critical 

thinking between metamemory conditions [F(1,602) = 3.96,p<.05]. Those in the 

“metamemory prompt” condition were found to have performed better in critical 

thinking test than those in the “no prompt” condition. The second hypothesis 

which states that there will be a statistically significant effect of adolescent 

metamemory on adolescent critical thinking was also not rejected. 

           The result did not show any significant difference in critical thinking 

between ethnic affiliation conditions [F(1,602) = 0.16]. Results did not also 

reveal any significant interaction effect for peer status and metamemory 

[F(2,602) = 2.81]; peer status and ethnic affiliation [F(2,602) = 2.47]; 

metamemory and ethnic affiliation [F(1,602) = 0.77] as well as interaction effect 

for the three independent variables [F(2,602) = 0.6]. 

 

Summary of Results 

Results as found after applying Analysis of Covariance on the data obtained 

showed that: 

1.  There was a significant difference in critical thinking between peer status 

conditions. Scheffe post hoc test revealed that those in the popular status 

group performed better in critical thinking test than those in other two 

conditions while those in the neglected group performed better than those 

in the rejected group.  
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2.  There was a significant difference in critical thinking between 

metamemory conditions. Those in the “metamemory prompt” condition 

were found to have performed better in critical thinking test than those in 

the “no prompt” condition. 

3.  There was no significant difference in critical thinking between ethnic 

affiliation conditions. 

4.  Interaction effects were tested among the independent variables, and no 

two or more combinations yielded a significant interaction effect. 
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CHAPTER FIVE 
DISCUSSION  

   The findings in this study showed a significant influence of peer status on 

critical thinking. Participants with popular status were found to be higher in 

critical thinking than those with rejected and neglected peer status. Furthermore, 

those with neglected status were higher in critical thinking than those with 

rejected status. The first hypothesis tested was therefore not rejected. Also, it 

was found that participants in the “metamemory prompt” condition tended to be 

higher in critical thinking than those in the “no metamemory prompt” condition. 

The second hypothesis was also not rejected. However, there was no significant 

difference in critical thinking between Igbos and Ibibios. There was also no 

significant interaction effect among the independent variables. 

   The result of the first hypothesis tested is in line with the findings of 

Ames and Murray (1982) who reported a higher conservation post- test scores 

for participants in the social interaction condition than participants who were 

given conflicting information in role-playing, imitation, and control conditions. 

Also, Bearison, Magzamen, and Filardo (1986) who found that dyadic 

interactions in which disagreements, contradictions, and contrary solutions were 

expressed in a balanced fashion between partners were more effective in 

promoting cognitive gains than were dyadic interactions that lacked these kinds 

of cognitive disconfirmations. Also, Azmitia (1988) found that children who 

were able to generalize their skills and collaboration learned better than those 

who worked independently. Furthermore, Hudgins and Edelman (1998) reported 

that when scored for application of thinking skills, amount of relevant 

information used to solve the problem and quality of answer, children in the 

small-group discussion group had a significantly higher mean than those in the 

control group. Hyman (1994) also reported that regardless of instructions, the 
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dyad participants spoke more about their evaluations of a story. They also 

included more comments linking stories to a larger knowledge frame and more 

often used remembered details to support their positions. Dimant and Bearison 

(1991) also found that participants in the experimental group solved 

significantly more problems during the interaction phase than individual 

participants in the control group. IQ scores and measures of academic 

performance have also been found to be related to popularity (Green et al, 

1980). Also, Diehl, Lemerise, et al, (1998) reported that both peer acceptance 

and friendship status significantly increased the prediction of achievement over 

and above the effects of gender, race, attitudes toward school, and age relative to 

classmates. Also, when the effects of race and gender were controlled, children 

with one or more friends had higher scores on achievement tests than did 

children without friends. Furthermore, popular children had better achievement 

scores than did aggressive- rejected and shy- rejected children but did not differ 

significantly from average- status children.  

This is in line with Azmitia & Montgomery, (1993) who found that 

friendship was an important factor in supporting explicit reasoning. 

Correlational analysis (Wentzel & Asher, 1995) showed that neglected 

adolescents had positive academic profiles and when compared with an average- 

status student, neglected adolescents reported higher levels of motivation and 

where described by teachers as self- regulated learners. 

    To understand how peer status influence cognition especially critical 

thinking, one must look from three perspectives: first, critical thinking is largely 

generic just like Paul (1993) stated that exemplary standards of critical thinking 

that include clarity, precision, accuracy, dept, adequacy, relevance, 

completeness, and fairness apply to good thinking in any domain and in 

everyday reasoning as well. Second, longitudinal studies have shown that those 
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who are of rejected and neglected peer status do not outgrow them automatically 

(Dodge, 1993; Rubin, 1993). In other words, early rejection or neglect is a good 

predictor of continual rejection or neglect. Third, higher scientific learning has 

both a cognitive process which involves the individuals knowledge construction 

and a social process that involves significant others (this time, peers) in this 

construction (Cobb, 1994). That is why the cognitive psychologist is interested 

in what the adolescents do when they relate with their peers since peer relations 

or interaction that aids the development and sustenance of critical thinking 

abilities is a social process that requires active but mutual communication. 

           The fact that critical thinking is generic means that it can develop in both 

formal and informal setting and can be extrapolated to different and new 

contexts. That is why when peers interact whether in formal or informal setting; 

so long as there is mutual communication, there can be considerable cognitive 

gains. From the social constructivist view, the interest is in the role of overt, 

observable processes of interpersonal interaction in shaping the child’s 

cognition. Emphasis is therefore on talk (Light & Littleton, 1999). In the process 

of talk, ideas are critically and constructively explored and examined using 

higher reasoning. At this stage, there may be conflicts and development of 

alternative hypotheses. That was perhaps why Mercer (1994) asserted that 

exploratory talk is a group mode of critical thinking through the use of language 

and participation in a social context. For one to    benefit from peer interaction 

therefore, one must develop the capacity to engage in social interaction that has 

a complimentary structure (Howes, 1987). 

Since interaction, cooperation and collaboration are done in a group 

context, it means that some skills are required so as to maintain interaction, talk, 

and communication in the process. This is because as the group interacts, there 

is a continual need for co-operation, negotiation, concession and taking the point 
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of view of the other in a non-authoritarian exchange of ideas and thus relies on 

rationality for its maintenance. It is only through this way that those who are 

interacting can break their egocentric and sociocentric stands, experiment, verify 

and justify beliefs and assertions and then become exposed to new patterns of 

thought.  

            Adolescents with popular peer status have been found to be friendly, 

give out reinforcements, skilled at initiating and maintaining interaction (or open 

lines of communication) with their peers, listen carefully and also elicit their 

peers’ attention, act like themselves, show enthusiasm and concern for others 

and are self confident without being conceited. They also enter groups and make 

friends easily with confidence without being aggressive. They are also skilled at 

resolving conflict because of their agreeable disposition (Asher, et al, 1982; 

Kennedy, 1990; Newcomb, et al, 1993). Although Winnerman (2004) found that 

relational aggression predicts popularity, Rubin (1993) had earlier indicated that 

significant aspects of peer status is that those with rejected and neglected status 

socially isolate themselves because of the inability to adequately belong to the 

peer group. They do not enjoy positive, supportive relationships with their peers 

and adults (Goodenow, 1993).  

              As found in this study, adolescents with popular status tend to be higher 

in critical thinking. This could be so because they have those skills and 

capacities to engage in social interaction and therefore tend to benefit more from 

that social aspect of cognitive development. What are those benefits? Vygotsky 

(1978) had argued that during interaction, it is not only information that is 

internalized but also the fundamental cognitive processes that are implicit in the 

communications. When people who are not disruptive of group activities come 

together and interact, it is likely that at least one person will profit from the 

interaction by feeling free to question, challenge and provide feedback while 
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others will also profit from reconstructing their earlier knowledge by asking 

questions and responding to challenges. Through this way, a promoter of a 

theory tests it against the theories of others and then discovers its fragility just as 

asserted by Inhelder and Piaget (1958).  

        Adolescents with popular status are therefore higher in critical thinking as 

found in this study because as they interact with fellow peers, more knowledge, 

reasoning and ideas are introduced, are critically examined and used as critical 

thinking scaffold by members leading to greater cognitive resources. This 

situation would also likely lead to higher assimilation and accommodation and 

consequent alteration of their initial ways of thinking and also encourage more 

mature and scientific forms of thought since critical thinking starts as a problem-

solving process in a context of interacting with the world and other people and 

then continues as a reasoning process and finally the drawing of inferences 

through induction, deduction, and value judging. 

       The result of this study also showed that adolescents with neglected status 

performed better in critical thinking test than those of rejected status. This 

finding may be explained by the fact that those with rejected status do not 

benefit from positive peer interaction because they tend to be actively disliked 

by their peers and are disruptive of group functioning. Indeed, studies have 

shown that the rejected group does have significantly higher deviant nomination 

scores than did any other group. An association was also found between deviant 

and negative nomination scores thus indicating that the more peers perceived a 

child as deviant, the more likely this child was to be rejected by his or her peers. 

Also, most rejected students were aggressive or submissive, but it was the 

combination of aggressiveness or submissiveness with low levels of prosocial 

behaviour (example lacking in cooperativeness and trustworthiness) that was 

associated with peer rejection (Parkhurst & Asher 1992). Studies have also 



 89

shown that those who are of rejected peer status do not outgrow them 

automatically (Dodge, 1993; Rubin, 1993). That means, over time, rejected 

adolescents tend to know that they are actively disliked leading to the 

development of certain abnormal behaviours. 

      Without being able to work in a group rejected adolescents may not be 

exposed to conflicting ideas of peers that are brought to bear during interaction. 

But these conflicting ideas increases the availability of information- processing 

resources which partners might bring into the interaction and which may 

enhance understanding, thinking ability and subsequent information processing. 

It is likely therefore that those adolescents may hover around the lower limit of 

the ZPD that represents what the adolescent achieves on his or her own, without 

social interaction. This limit, according to Vygotsky (1978) is essentially a 

basic, “primitive” form of knowledge which allows for survival in the material 

world, but not to understand general principles or abstract concepts.  

  As for adolescents with neglected peer status, Coie and Kupersmith 

(1983) reported that they are less aggressive than shy, less socially active and 

less talkative. They also don’t easily enter groups and make friends. However, 

when compared with an average- status student, neglected adolescents have 

been reported to be more prosocial and compliant, and are being better liked by 

teachers (Wentzel & Asher, 1995).  They are not rejected but ignored and since 

they are not rejected they may benefit from peer interaction because of their 

compliant nature. Although they are shy and don’t easily enter groups, peers 

would prefer to work with them rather than rejected peers. They also have 

significant others such as teachers to interact with and can also self regulate their 

learning because they don’t have any feeling of rejection. 

   Result also showed that participants in the “metamemory prompt” 

condition tended to be higher in critical thinking than those in the “no 
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metamemory prompt” condition. It has been found that critical thinking has a 

positive correlation with intelligence and therefore tends to predict performance. 

Since higher metamemory is related to higher critical thinking, it follows that 

metamemory may also predict performance. To support this assertion, Sinkavich 

(1994) reported that use of metamemory, motivation, and attributional styles 

comprise the best subset of predictions for examination performance. 

Furthermore, the use of metamemory and motivation were significantly 

correlated with performance. Also, Schraw, Horn, Thorndike-Christ, and 

Bruning (1995) showed that participants who scored high on the learning 

dimension obtained higher achievement scores, used more strategies, and 

possessed more metacognitive knowledge about cognitive processes even when 

prior achievement was statistically controlled. Learning of critical thinking skills 

may also be improved through the development of students’ cognitive and 

metacognitive skills. Hanley (1995) for example reported that factor analysis of 

participants’ self- assessment and changes in factor structures showed that 

participants improved their critical thinking skills and were also aware of their 

improvements. 

   Generally, metamemory prompt makes one to know about one’s own 

characteristics that are relevant to remembering or knowledge about one’s own 

and other’s characteristics, limitations, and abilities as a memorizer. Also, there 

is an increase in the knowledge about differences among tasks that are important 

in storage and retrieval or the knowledge we have concerning the memory 

demands of a task and how well our memories will be able to meet those 

demands. Furthermore, there is an increase in the knowledge about alternative 

retrieval strategies and the ability to direct encoding and search processes 

(executive control system). The executive processes controls the more specific 

forms of information processing because it selects and monitors ongoing 
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memory processing. Metamemory is a form of executive control that involves 

the adolescent’s knowledge of memory as a determinant of the ways in which he 

or she goes about memorizing and remembering. 

           Participants in the “metamemory prompt” condition may therefore tend to 

have a strong executive control system that will select the best strategy in a 

problem situation, monitor or keep track of the efficiency and the effectiveness 

of ongoing memory processing, and check to see whether the task has been 

completed, and to update current strategies to meet changes in task demands 

(Cavanaugh and Perlmutter, 1982). As a consequence, there is an increase in the 

efficiency of information processing and thus the movement and organization of 

information for more efficient and meaningful operations and retrieval. Increase 

in efficiency of control processes will therefore enhance attention, thinking and 

cognitive monitoring and the ability to analyze and interpret new events and 

experiences leading to higher critical thinking. 

          Metamemory prompt leads to an increased ability to monitor ongoing 

thinking (and therefore is “aware” of its own thinking). This is likely going to 

aid future cognition by the generating of new knowledge through the 

restructuring of existing information. Aspects of critical thinking and general 

reasoning process involves the extraction and the combination of background 

knowledge, and previously acceptable conclusions, before resulting in drawing a 

number of inferences. Paul (1993) showed that strong sense critical thinkers are 

thinkers who are aware of their biases, misconceptions, and prejudices. In other 

words, are aware of their background knowledge. When one is high in this 

awareness, one will know that one knows what one knows and one can easily 

engage in deliberative processing (deliberate acquisition and the use of 

appropriate knowledge) that is required for critical thinking since the person can 

carefully examine available information, analyze the likely consequences of 
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options before deciding to act in a certain way. It is therefore reasonable to 

argue that the critical thinking process may be enhanced by our knowledge of 

our memory. This is more so since the nature of current thinking is greatly 

determined by prior knowledge about cognition.  

   Another aspect that explains the difference in critical thinking between 

those in “metamemory prompt” and “no prompt” conditions is levels of 

processing (Craik and Lockhart, 1972). From their postulations, there are 

varieties of ways to encode information at deep levels. They include relating 

new information to background knowledge at the time of encoding. 

Metamemory prompt facilitates easy activation of background knowledge 

because the person knows about retrieval, mnemonic strategies, efficacy of 

various types of encoding, and the effects of different retrieval situations and 

can self-monitor actions. This also facilitates deeper information processing and 

subsequent cognitive performance including critical thinking. Generally, with 

better metamemory, one knows when and how one does not know. This 

knowledge may lead one to learn when, and how to ask questions (a relevant 

critical thinking skill) thus, increasing the ability to think critically. Differences 

in critical thinking were not found to be significant between Igbos and Ibibios. 

This may be linked to the fact that participants used were all from missionary 

schools with similar ways of teaching.  

 

Implications of Findings 

Participants with neglected status have a considerable ability for 

interaction. This ability combined with the fact that they are self-regulated 

learners gives them higher opportunities to explore the world and consequently 

think critically. It has been found that early rejection predicts future rejection in 

adolescents and the results of this study showed that rejected adolescents score 
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low in critical thinking because they find it difficult to socialize without being 

disruptive of group processes. Rejection therefore is a problem since it interferes 

with the individual’s ability to think critically. Knowing the importance of 

critical thinking to the survival of mankind, it is necessary that early rejection be 

identified and treated so that such individuals can benefit fully from the 

cognitive gains of social interaction. The same is for the neglected. Even though 

they tended to score high in critical thinking, if there is an intervention early 

enough so that they are less shy and enter groups easily they may even score 

higher in critical thinking.      

Critical thinking is very significant in learning and vice versa. For 

example, when you learn you think and when you think you learn. Thus, 

teaching in classrooms should be deliberately constructed in such a way that the 

ability to think critically is activated in adolescents at every stage of learning. 

Teachers should foster the ability to be reflective in students by asking questions 

that stimulate thinking essential to the construction of knowledge. Through this 

way, adolescents will lean to be inquisitive and also develop the ability to think 

critically about, and analyze assertions, theories and arguments on their 

deductive or inductive validity, as well as produce their own arguments.  

 

Limitations of the Study 

In the process of categorizing participants into the different peer status, it 

was discovered that some of the participants did not fall into any of these status 

because their standardized rating and nomination scores did not fall within the 

definitions of these status. These participants were therefore not used for the 

study. Furthermore, the use of two ethnic groups may also be a limitation. The 

researcher thinks that if more groups are used, how culture operates to influence 

critical thinking may have been clearer. This does not however mean that the 
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finding in this study with regards to ethnic affiliation and critical thinking is 

undermined. 

 

Suggestions for Further Studies 

This study can be seen as a beginning of more studies on social 

constructivism and critical thinking. Further studies should try to find out the 

extent to which being aware of situations that demand critical thinking and 

having the motivation to think critically affect critical thinking. The use of larger 

sample sizes and more ethnic groups are also necessary to be considered. 

 

Summary and Conclusion 

This study investigated the effects of peer status, metamemory and ethnic 

affiliation on critical thinking using 615 participants (299 males and 316 

females). Three hundred and fifty two (352) of the participants (195 males and 

157 females) were of Igbo ethnic group and were drawn from St. Theresa’s 

Collage Nsukka (for males) and Queen of the Rosary Secondary School Nsukka 

(for females) in Enugu state. Participants that were of Ibibio ethnic group were 

263 (112 males and 151 females) and were drawn from Cardinal Ekandem 

Seminary, Uyo (for males) and Immaculate Conception Secondary School, Itak 

(for females) in Akwa Ibom state. The participants comprised the entire 

population of Igbos and Ibibios in Senior Secondary II of the four schools 

sampled. Their ages ranged from 15 to 21 years.  

      Critical thinking, which is the dependent variable, is a purposeful and 

reflective judgment that one uses to make a decision or solve a problem that 

involves judging what to believe or what to do. This is why critical thinking is 

generic and can occur in all spaces where human beings must interact. For 

example, people can only make very meaningful decisions and solve problems 
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meaningfully only when they know what they believe in and what they want to 

do in a context devoured of egnocentrisim. Thus, whether in an academic world, 

a scientific word, business world, political world, social world, or religious 

world, critical thinking is used to decide what to believe and do in that world. 

The independent variables comprise peer status, metamemory and ethnic 

affiliation. Peer status is a measure of the extent to which adolescents are 

popular, rejected or neglected within their peer group. Metamemory is a measure 

of the extent to which we are aware of our memory ongoing and factors 

affecting our memory while ethnic affiliation refers to being from Igbo or Ibibio 

extraction. 

       It was hypothesized that participants with popular peer status will be 

higher in critical thinking followed by participants with neglected status. Also, 

participants in the “metamemory prompt” condition will perform better in 

critical thinking test than their counterparts in the “no metamemory prompt” 

condition and finally that there will be a statistically significant difference in 

adolescent critical thinking between participants of Igbo and Ibibio ethnic 

groups. Three instruments were used for the study. They include Rating and 

Nomination Sociometric Scale used for peer assessment; Critical Thinking Scale 

and Eysenck General Intelligence Test 4 (EGIT-4).  Participants were assigned 

into “metamemory prompt” condition and no prompt condition. A 3x2x2 

factorial design was used and Analysis of Covariance was used for the analysis.  

A one-way Analysis of Covariance, using general intelligence as the 

covariate showed that there was a significant difference in critical thinking 

between peer status conditions. Sheffe post hoc test revealed that those in the 

popular status group performed better in critical thinking test than those in other 

two groups while those in the neglected group performed better than those in the 

rejected group. Result also showed a significant difference in critical thinking 
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between metamemory conditions. Those in the “metamemory prompt” condition 

were found to have performed better in critical thinking test than those in the 

“no prompt” condition. The result did not show any significant difference in 

critical thinking between ethnic affiliation conditions. There was also no 

significant interaction effect for peer status and metamemory; peer status and 

ethnic affiliation; metamemory and ethnic affiliation as well as among the three 

independent variables. Results were discussed in relation to the cognitive gains 

of social interaction as well as how knowledge about one’s memory leads to 

better cognitive performance. 
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APPENDIX 1 

PEER RATING AND NOMINATION SCALE 
Class_________________ Code Number ________________ 
SECTION A 
This is a list of your classmates. Located on the right hand side of this list is a 

scale that starts from: 

Not at all    = number 1 on the scale 

Not much   = number 2 on the scale 

Sometimes = number 3 on the scale 

Most times = number 4 on the scale, and ends with  

All the time = number 5 on the scale 

You are expected to rate how much you liked to work and play with each 

classmate by circling a number from 1 to 5 on the scale. For example, if I like to 

work and play with Dodo Ukwa all the time, then I will circle number 5 on the 

scale against the name.  

NAME CODE NUMBER SCALE 
 001 1 2 3 4 5 
 002      
 003      
 004      
 005      
 006      
 007      

                
 
SECTION B 

In this section, you are expected to nominate THREE of your classmates that 

you like to play or work with best of all by writing their identification numbers 

only below. 

 

1. __________2. _________ 3. _________ 
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APPENDIX II 

CRITICAL THINKING SCALE 

 
COGNITIVE CRITICAL THINKING SKILLS SUB-SCALE 
 
ITEMS 1 THROUGH 5 REFER TO THE FOLLOWING STORY AND 
CONCLUSION: 
In a radio broadcast, the following story was told; “the people in a little town in 
Nsukka get their water without purification from a clear fast-running mountain stream. 
In a house not far from the stream, a man was very sick with typhoid fever during 
early December. During his sickness, his waste materials were thrown over the 
mountain. About the middle of April there was a heavy rain and water flowed rapidly 
into the stream. About two weeks later, typhoid fever broke out in the town. Many of 
the people became sick and 114 died” 
     
CONCLUSION: The speaker then concluded that this story showed how the sickness 
of this man caused wide-spread illness and the death of over one hundred people. 
Items 1 through 5 are statements which MIGHT APPEAR IN A DISCUSSION OF 
THIS CONCLUSION. Assuming that the story as told was true, indicate which of the 
statements in items 1 through 5 below argues  
      
(i) for the conclusion 
(ii) against the conclusion  
(iii) neither for nor against the conclusion. 
 
1.  Organisms that cause typhoid fever have been known to survive for several 
     months under adverse conditions. 
2.  Good doctors should be available when an epidemic hits a small town. 
3.  There may have been other sources of contamination along the stream. 
4.  Organisms that cause typhoid fever do not survive for several months under 
     adverse conditions. 
5.  Sickness and death usually result in a great economic loss to a small town. 
                 
 
FOR ITEMS 6 and 7 YOU ARE EXPECTED TO SELECT ONE BEST ANSWER 
FROM THE LIST OF ANSWERS GIVEN. 
 
6. Suppose it is known that all Hausas are required to vote and that no Igbos are 
    Hausas. One should conclude that 
                     (i) it is certain that Igbos are required to vote. 
                     (ii) it is probable but not certain that Igbos are required to vote. 
                     (iii)  it is certain that Igbos are not required to vote. 
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                     (iv)  it is probable but not certain that Igbos are not required to vote. 
                     (v) the evidence does not justify any conclusion regarding Igbos and      
                           requirements that they vote. 
7. In a story, Mark said that “bees would not sting idiots” Jude then argued that he 
   does not believe that, because he had tried bees lots of times himself, and they 
   did not sting him. Which of the following statements most nearly expresses what 
   Jude is trying to prove? 
                     (i) Bees won’t sting him.  
                     (ii) He is an idiot. 
                     (iii) He is not an idiot.  
                     (iv) Bees will sting idiots.  
                     (v) Bees will not sting idiots. 
 
ITEMS 8 THROUGH 11 CONCERN DEFINITIONS OF PROBLEMS. Each item is a 
brief description of a PROBLEM situation, followed by five possible statements 
concerning the problem involved in that situation.  Select from the five statements the 
one which FACES THE PROBLEM AND COVERS THE ENTIRE PROBLEM 
MORE THAN THE OTHERS.           
The statement you select need not be the wisest one or the one you would personally 
accept. You are to select ONLY on the basis of whether the statement FACES THE 
PROBLEM AND COVERS THE ENTIRE PROBLEM than the other statements.  
 
8. The Akpan family wishes to repaint its living room walls. Their problem is  
                     (i) what color and kind of paint will best fit the family’s use of the 
                          room and the time and money involved.                            
                (ii) what color goes best with the rugs and curtains.  
                     (iii) how best to time the painting in relation to the baby’s sleep, 
                           Jane’s birthday party, and other events scheduled for the house.    
                     (iv) what kind of paint- water or oil base, etc.- is cheaper in the long 
                           run, the immediate area covered, its washability and durability all 
                           considered.  
                     (v) whether they should use wallpaper since it will be cheaper and 
                           more colourful.  
 
 
9. “Where are you going to settle?” one graduate asked another. Which of the 
    following responses shows the best perception or understanding of the problem.  
                     (i) “Lagos. That’s where my best job offer is”.  
                     (ii) “We are not going to settle right away. First we will see a bit of 
                           the world and then maybe look for a job.”  
                     (iii) “Somewhere in the southwest. We prefer the people, and my 
                            wife’s asthma is not so bad there.”  
                     (iv) “I can make a living anywhere, so we’ will probably live near 
                           Abuja. It’s interesting to be near the center of political activities.” 
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                     (v) “Joseph likes the mountains, and I like the seashore; the best jobs 
                           are in the Midwest; so we have decided to cross that bridge when 
                           we reach it.  
 
10. A number of cases of typhoid fever appeared in widely scattered parts of a city. 
      The problem of the MINISTRY OF HEALTH was 
 
                     (i) to trace the causes of the individual cases to the same or different 
                          sources and to base preventive steps on the outcome of the 
                          investigation.  
                     (ii) to determine whether each patient had typhoid fever and to get  
                           the doctors’ records on all typhoid patients. 
                     (iii) to find and vaccinate the human carrier with whom all the cases 
                            could have come in contact.  
                     (iv) to find a means of investigating the local supply of meat, milk 
                            and egg more thoroughly.  
                     (v) to search for means of transmission other than milk or water or 
                           human carriers and to take whatever preventive steps would then 
                           seem wisest.  
 
11. A mechanic is repairing a motorcar and needs to remove a bolt, which is 
      somewhat unreachable. His problem is 
 
                     (i) to get a tool which will fit the bolt and get it out with the least  
                         work.  
                     (ii) to remove the part of the motor that makes a direct simple reach  
                           to the bolt difficult and then take the bolt out.  
                     (iii) to find out why manufacturers make motors with such 
                            unreachable bolts and to try to get them to remedy this difficulty.  
                     (iv) to use a tool with which he can reach and turn the bolt without 
                            dropping it and without removing other parts.  
                     (v) to use the method which will get the bolt out with the least time, 
                           effort, and risk added to his job.  
ITEMS 12 THROUGH 16 REFER TO THE FOLLOWING NEWSPAPER 
ADVERTISEMENT:  
 
“Do you want to buy a tube? If you are planning to install an air conditioning system, 
ask your contractor about the advantages of Gold Aluminum used for the tube-work. 
Many have already found it saves money because it’s easier for workmen to handle, 
gives more long-run satisfaction because it never rusts, never needs painting, and is 
always neat. Aluminum’s natural insulation prevents excessive heat loss; and is 
soundproofed too. Approved by Federal Housing Authority (FHA).  
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In this advertisement the writer makes a number of claims for his product. He also 
takes for granted a number of ideas about it, about prospective buyers of air 
conditioning systems, etc. Mark each of the statements in items 12 through 16, 
according to this scale:  
 
            (i) The writer states this, although maybe not in just these words.  
           (ii) The writer does not state this, but he does state something which shows 
                  that he took it for granted.  
           (iii) The writer does not state this, nor does it have any relation to his 
                   argument.  
           (iv) The writer does not state this, and it would weaken his argument if he 
                  did state it. 
 
12. Some people are thinking of installing air conditioning systems.  
13. Gold Aluminum tubes do save money for the buyer.  
14. Delivery on orders for aluminum products is slow at present.  
15. FHA approval for a building product is an asset. 
16. Gold Aluminum tubes may not be the best aluminum tubes on the market 
      today.  
 
 
IN ITEMS 17 AND 18 EACH ITEM GIVES PART OF AN ARGUMENT, 
FOLLOWED BY FIVE SENTENCES. ONE of the five sentences COMPLETES the 
argument in such a way as to JUSTIFY THE CONCLUSION. Select this ONE 
sentence in each case.  
 
17. He is very arrogant, so I know he will not stand your criticism.  
           (i) Some people cannot stand criticism.  
           (ii) Some arrogant people cannot stand criticism.  
           (iii) Some people who cannot stand criticism are arrogant.  
           (iv) All people who cannot stand criticism are arrogant.  
           (v) No arrogant people can stand criticism.  
 
 
 
18. It has been argued that the country called Astra does not want peace because 
      she is promoting revolutions in other countries. 
 
           (i) All nations which want peace promote revolutions in other countries.  
           (ii) No nation which wants peace promotes revolutions in other countries.  
           (iii) All nations which do not want peace promote revolutions in other 
                  countries.  
           (iv) Not all nations which want peace promote revolutions in other  
                  countries. 
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           (v) Most nations which want peace do not promote revolutions in other 
                 countries.  
 
YOU ENTERED A POLICE FORCE AND WERE GIVEN A SERIES OF TESTS IN 
WHICH YOU HAVE TO PRESS THE CORRECT KEYS IN SUCCEEDING ROWS 
OF KEYS WITH AS FEW MISTAKES AS POSSIBLE. WHENEVER YOU 
PRESSED THE CORRECT KEY YOU WILL HEAR THE SOUND OF A BELL. 
Your problem in items 19 through 22 is to choose the correct keys. 
In your first test, you were given the following rows of keys and you found that the 
keys in PARENTHESIS were the CORRECT ones in the first three rows. 
 
Row 1:   A      (B)      C 
Row 2:   A       B       (C)      D       E 
Row 3:   A       B        C       (D)     E      F      G 
Row 4:   A       B        C        D       E      F      G 
Row 5:   A       B        C        D       E      F      G      H     I 
 
Noticing that in each row the MIDDLE KEY was the CORRECT one, you pressed D 
in row 4, but there was no sound of the bell. But you again noticed that another 
scheme might account for the result in the first three rows: THAT IN EACH 
SUCCEEDING ROW THE CORRECT KEY WAS ONE STEP FURTHER FROM 
THE LEFT END OF THE ROW. Applying this scheme, you pressed E in row 4, but 
again this choice was incorrect. 
 
19. There is still another scheme which will explain the correct keys in the first 
      three rows. According to this scheme, which key would be correct in row 4? 
 
                (i)  A 
                (ii)  B 
                (iii) C 
                (iv)  F 
                (v)  G 
 
20. If your choice in row 4 is correct, then which key should be pressed in row 5?                                                  
       (i) A 
                (ii) C 
                (iii) D 
                (iv) E 
                (v)  I 
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Your second test included the following five rows, and you found that the KEYS IN 
PARENTHESIS were CORRECT in the first three rows. 
 
Row 1:   (A)    B       C 
Row 2:     A    (B)      C       D       E 
Row 3:     A     B      (C)      D       E      F      G 
Row 4:     A     B       C        D       E      F      G 
Row 5:     A     B       C        D       E      F      G      H     I 
 
You tried D in Row 4, but found it incorrect. 
 
21. Which of the following keys might be the correct one in Row 4? 
                 (I) A 
                 (ii) B 
                 (iii) E 
                 (iv) F 
                 (v) G 
 
22. If your choice in item 21 is correct, which key should be pressed in Row 5? 
                 (i) A 
                 (ii) B 
                 (iii) C 
                 (iv) D 
                 (v) E 
23. Which of the following keys might also be correct in Row 4? 
                 (i) A 
                 (ii) C 
                 (iii) E 
                 (iv) F 
                 (v) G 
24. If your choice in item 23 is correct, which key should be pressed in Row 5? 
                 (i) A 
                 (ii) C 
                 (iii) D 
                 (iv) E 
                 (v) G                 
 
FOR ITEMS 25 through 28 YOU ARE EXPECTED TO SELECT ONE BEST 
ANSWER FROM THE LIST OF ANSWERS GIVEN. 
 
 25. A Brand X aspirin manufacturer proclaims that “no other aspirin is more 
       effective in fighting pain than Brand X” Does this mean that Brand X is better 
       than every other kind of aspirin? 
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                 (i) No, it only means that no other brand of aspirin works better but 
                      others may work just as well as Brand X. 
                 (ii) Yes because if no other aspirin is more effective than brand X, then 
                      Brand X is better than every other kind of aspirin. 
                 (iii) No, the manufacturer only wants people to buy brand X aspirin. 
 
26. An advertisement for a dog food called Brand A reads “you should buy Brand 
      A dog food because it looks like cake” Is the reason why you should buy the 
      dog food true? 
 
                 (i) Yes because dog food that looks like cake must be delicious to dogs. 
                 (ii) No because it may not have the necessary nutrients for dogs. 
                 (iii) Yes because if the dog food is as good as cake then it must have the 
                        necessary nutrients for dogs. 
 
27. Paul was arrested for an offence but it has not been proven that he was the one 
      who committed it. As he was being interrogated, it was found that he 
      consistently said the same thing over and over. An interrogator then  
      proclaimed that Paul must be telling the truth because he has had him say the  
      same thing many times before. Do you think the interrogator is right? 
                      
                     (i) Yes because it is not easy for Paul to tell the same lie over and  
                           over again without contradicting himself. 
                     (ii) No because Paul can still be telling the same lie over and over. 
                     (iii) No because it is not easy to determine whether Paul is telling the 
                            truth or not. 
 
28. Jane, Anita, and Mary are a housewife, lawyer, and a physicist, although not 
      necessarily in that order. Jane lives next door to the housewife. Anita is the 
      physicist’s best friend. Mary once wanted to be a lawyer but decided against it. 
      Jane has seen Anita within the last two days, but has not seen the physicist. 
      Jane, Anita and Mary are, in that order, the: 
                      (i) Housewife, Physicist, Lawyer. 
                     (ii) Physicist, Lawyer, Housewife. 
                     (iii) Physicist, Housewife, Lawyer. 
                     (iv) Lawyer, Housewife, Physicist. 
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APPENDIX II 
 

KUDER  
RICHARD
SON 
COMPUTA
TION     ITEMS (K) 
 1 2 3 4 5 

N      
1 1 0 1 1 0 
2 1 0 1 0 1 
3 1 1 1 0 0 
4 0 1 0 0 0 
5 1 0 0 0 0 
6 1 0 1 1 1 
7 0 0 1 1 1 
8 1 1 1 1 0 
9 1 1 0 1 0 

10 1 1 1 1 1 
11 0 0 0 0 1 
12 1 1 1 0 1 
13 0 1 1 1 1 
14 1 0 1 1 0 
15 0 1 0 0 1 
16 0 1 1 1 0 
17 0 1 1 1 1 
18 1 0 0 0 1 
19 1 1 0 0 0 
20 0 0 0 0 1 
21 0 1 0 0 0 
22 1 1 1 0 0 
23 0 1 1 0 0 
24 1 0 1 1 1 
25 1 0 0 1 1 
26 0 0 0 1 0 
27 1 1 1 0 1 
28 1 0 0 1 0 
29 0 0 1 0 1 
30 0 1 1 1 0 
31 0 1 0 1 1 
32 0 0 1 1 1 
33 0 0 1 1 0 
34 1 1 0 1 1 
35 0 1 0 1 1 
36 1 0 0 1 0 
37 0 1 1 0 0 
38 1 0 1 0 0 
39 1 1 1 0 1 
40 0 0 1 0 1 
41 0 0 1 1 0 
42 0 1 1 1 1 
43 1 1 1 0 1 
44 0 1 1 1 0 
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45 1 0 1 1 1 
46 1 0 0 1 0 
47 0 0 0 1 0 
48 0 1 0 0 1 
49 0 1 0 1 1 
50 1 0 0 1 0 

      
      
P-value = 0.25 0.26 0.29 0.29 0.26 
Q-value = 0.25 0.24 0.21 0.21 0.24 
PQ = 0.06 0.06 0.06 0.06 0.06 

 
     

6 7 8 9 10 
     

0 0 1 0 1 
1 1 0 0 0 
0 1 1 0 1 
1 0 1 1 0 
1 1 0 1 0 
1 1 1 1 1 
0 0 1 0 1 
1 1 1 1 1 
1 1 1 1 0 
1 1 0 0 1 
1 1 0 0 0 
1 1 1 1 1 
1 0 0 1 0 
1 1 1 1 1 
1 0 1 0 1 
0 1 1 1 1 
0 0 1 1 1 
0 1 0 0 0 
0 1 0 1 1 
1 1 1 1 1 
1 1 1 1 0 
1 1 1 0 1 
0 0 0 1 0 
1 1 0 0 1 
1 1 1 1 1 
0 0 0 1 1 
1 1 0 0 0 
0 1 1 0 0 
1 1 1 1 0 
0 1 0 0 1 
0 0 1 0 0 
0 1 1 1 0 
0 0 1 1 0 
0 1 0 0 1 
0 0 0 0 1 
1 0 1 1 1 
1 1 1 1 1 
1 1 1 0 1 
1 1 0 1 0 
0 1 1 1 1 
1 1 0 1 1 
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0 0 1 0 1 
1 0 1 0 0 
0 0 0 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 0 1 0 
0 0 1 0 1 
0 1 1 0 1 
1 0 1 1 1 
     
     

0.29 0.33 0.32 0.29 0.32 
0.21 0.17 0.18 0.21 0.18 
0.06 0.06 0.06 0.06 0.06 

     
     
     
     

11 12 13 14 15 
     

1 0 1 0 0 
1 0 0 1 0 
0 1 0 0 1 
1 1 1 1 1 
0 0 0 1 1 
0 0 1 1 0 
1 0 1 0 1 
1 0 1 0 1 
1 1 1 1 1 
1 1 1 1 0 
0 0 1 1 0 
1 1 1 1 1 
1 1 0 0 1 
0 1 1 1 0 
1 0 1 0 1 
0 1 0 1 1 
1 1 1 0 1 
0 0 1 0 0 
1 1 1 1 0 
1 1 0 1 1 
1 1 0 1 1 
1 1 1 1 1 
0 1 0 0 1 
1 1 1 1 1 
0 0 0 1 0 
0 0 1 1 0 
1 0 0 0 1 
0 1 0 1 0 
1 1 0 0 1 
1 1 1 0 0 
1 1 1 1 1 
0 1 1 0 1 
0 0 1 0 1 
1 1 1 0 1 
0 0 1 1 0 
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0 1 0 1 1 
0 0 0 1 0 
1 0 1 1 1 
0 1 1 0 1 
1 1 0 0 1 
0 1 0 1 0 
0 1 0 1 1 
1 0 1 0 1 
0 1 1 0 0 
1 1 0 1 0 
0 0 1 1 1 
1 1 1 0 1 
0 1 0 0 1 
0 1 1 1 0 
0 1 0 1 1 
     
     
0.26 0.32 0.3 0.29 0.32 
0.24 0.18 0.2 0.21 0.18 
0.06 0.06 0.06 0.06 0.06 
     
     
     
     
16 17 18 19 20 
     
1 0 1 1 0 
1 0 0 1 0 
0 1 0 0 1 
0 1 1 1 0 
1 0 1 0 0 
1 1 0 1 1 
1 1 1 1 1 
1 1 1 1 1 
0 1 0 1 0 
1 0 1 0 0 
1 0 0 0 1 
0 0 1 1 0 
1 0 1 1 0 
1 1 1 0 1 
1 1 1 0 0 
1 1 0 1 0 
1 1 1 1 0 
0 0 1 0 0 
0 1 0 1 1 
0 0 1 0 0 
1 1 0 1 1 
0 0 1 1 1 
0 0 1 0 0 
1 0 1 0 1 
0 0 0 1 1 
1 0 1 1 0 
0 0 1 0 0 
0 0 1 1 1 
0 0 1 0 0 
0 1 0 0 1 
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0 0 1 1 1 
1 0 0 1 0 
1 1 1 0 1 
1 0 0 1 1 
1 1 0 0 1 
0 1 0 1 1 
0 0 1 0 0 
0 1 0 0 1 
0 0 1 1 0 
0 1 1 1 0 
1 0 0 1 1 
1 1 0 0 1 
0 0 0 0 0 
0 0 0 1 1 
0 1 0 1 1 
0 0 1 1 1 
1 1 1 0 1 
0 0 0 1 1 
1 1 1 0 1 
0 0 1 0 0 
     
     
0.24 0.22 0.29 0.28 0.27 
0.26 0.28 0.21 0.22 0.23 
0.06 0.06 0.06 0.06 0.06 
     
     
21 22 23 24 25 
     
0 0 0 0 0 
0 0 1 0 1 
1 1 0 1 0 
1 0 1 1 0 
1 1 0 0 0 
1 1 1 1 1 
0 0 0 0 1 
0 0 1 1 1 
0 1 1 1 0 
0 1 0 1 0 
1 0 0 0 0 
0 0 0 1 1 
1 0 0 1 1 
1 1 1 1 0 
1 1 1 1 1 
1 1 0 1 1 
1 1 1 0 1 
1 1 0 0 0 
0 0 1 1 1 
1 1 1 1 1 
0 0 0 0 1 
0 0 1 0 0 
0 1 0 0 0 
1 1 0 0 1 
0 1 1 1 0 
0 0 0 1 1 
1 0 1 0 0 
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1 0 1 0 0 
1 0 1 1 1 
0 0 0 0 0 
1 0 1 1 1 
1 0 0 0 1 
1 0 1 1 1 
0 0 0 1 0 
0 0 1 0 1 
1 1 1 1 1 
0 0 0 1 0 
1 0 1 1 0 
1 1 0 0 1 
0 1 1 0 1 
1 1 1 1 0 
1 1 1 0 1 
1 1 0 0 0 
1 0 0 0 1 
0 1 1 1 0 
1 1 0 1 1 
1 0 1 0 0 
1 0 0 0 1 
1 0 0 1 0 
1 1 1 1 1 
     
     
0.31 0.23 0.26 0.27 0.27 
0.19 0.27 0.24 0.23 0.23 
0.06 0.06 0.06 0.06 0.06 
     
     
     
   

26 27 28 
   

0 0 0 
1 0 0 
1 1 0 
0 1 1 
0 1 0 
1 0 0 
1 0 0 
1 0 0 
1 1 1 
1 1 1 
1 0 0 
1 0 1 
1 1 1 
0 0 1 
1 0 1 
1 0 0 
0 1 1 
0 1 0 
0 1 0 
0 1 1 
1 1 1 
1 1 1 
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1 1 0 
0 1 1 
1 0 1 
0 0 0 
1 0 0 
1 0 1 
0 1 1 
1 1 0 
1 1 1 
0 0 0 
1 0 0 
1 1 1 
0 0 0 
1 0 0 
0 1 0 
1 1 1 
1 0 1 
1 1 0 
1 0 0 
1 1 1 
1 1 1 
0 0 1 
1 1 0 
0 1 1 
0 0 1 
0 0 1 
0 1 0 
1 1 1 
   
   

0.31 0.27 0.26 
0.19 0.23 0.24 
0.06 0.06 0.06 

   
   

      
      
  Score (X) X - Mean X - Mean2  
  10 10 32.95  
  12 12 13.99  
  15 15 0.55  
  17 17 1.59  
  11 11 22.47  
  21 21 27.67  
  15 15 0.55  
  21 21 27.67  
  20 20 18.15  
  19 19 10.63  
  9 9 45.43  
  20 20 18.15  
  18 18 5.11  
  20 20 18.15  
  18 18 5.11  
  18 18 5.11  
  21 5.26 27.67  
  8 -7.74 59.91  
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  16 0.26 0.07  
  18 2.26 5.11  
  17 1.26 1.59  
  19 3.26 10.63  
  9 -6.74 45.43  
  20 4.26 18.15  
  16 0.26 0.07  
  10 -5.74 32.95  
  12 -3.74 13.99  
  13 -2.74 7.51  
  16 0.26 0.07  
  12 -3.74 13.99  
  19 3.26 10.63  
  13 -2.74 7.51  
  15 -0.74 0.55  
  17 1.26 1.59  
  11 -4.74 22.47  
  18 2.26 5.11  
  11 -4.74 22.47  
  18 2.26 5.11  
  17 1.26 1.59  
  17 1.26 1.59  
  16 0.26 0.07  
  19 3.26 10.63  
  14 -1.74 3.03  
  12 -3.74 13.99  
  20 4.26 18.15  
  19 3.26 10.63  
  15 -0.74 0.55  
  11 -4.74 22.47  
  16 0.26 0.07  
  18 2.26 5.11  

  Sum = 787  
    Sum =    
653.74  

  
Mean = 
15.74    

      
      
Sum of PQ 
= 1.68      
N - 1 = 49      
Variance = 
13.341633      
      
 K    [ 1 -  Sum of PQ   
KR20 = K - 1   Variance   
      
KR20 = 
0.89      
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Appendix III 

 
Univariate Analysis of Variance 
 
 Between-Subjects Factors 
 
  Value Label N 
PeerStatu 1.00 Popular 244 

2.00 Rejected 184 
3.00 Neglected 187 

MM 1.00 MM Prompt 345 
2.00 No MM 

Prompt 270 

EthnicAff 1.00 Igbo 366 
2.00 Ibibio 249 
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 Descriptive Statistics 
 
Dependent Variable: CT  
PeerStatu MM EthnicAff Mean Std. Deviation N 
Popular MM Prompt Igbo 14.4943 3.79680 87 

Ibibio 14.9828 3.64423 58 
Total 14.6897 3.73147 145 

No MM Prompt Igbo 13.6333 3.49802 60 
Ibibio 14.0256 3.04775 39 
Total 13.7879 3.31746 99 

Total Igbo 14.1429 3.69005 147 
Ibibio 14.5979 3.43287 97 
Total 14.3238 3.58978 244 

Rejected MM Prompt Igbo 13.2778 3.35574 54 
Ibibio 13.3095 3.25717 42 
Total 13.2917 3.29566 96 

No MM Prompt Igbo 12.8214 2.90521 56 
Ibibio 11.3125 2.20611 32 
Total 12.2727 2.75734 88 

Total Igbo 13.0455 3.12840 110 
Ibibio 12.4459 3.00293 74 
Total 12.8043 3.08438 184 

Neglected MM Prompt Igbo 13.0536 3.17616 56 
Ibibio 13.4583 3.03846 48 
Total 13.2404 3.10494 104 

No MM Prompt Igbo 13.3019 2.82560 53 
Ibibio 13.9333 2.66437 30 
Total 13.5301 2.76889 83 

Total Igbo 13.1743 2.99952 109 
Ibibio 13.6410 2.89188 78 
Total 13.3690 2.95626 187 

Total MM Prompt Igbo 13.7513 3.55626 197 
Ibibio 14.0135 3.41662 148 
Total 13.8638 3.49443 345 

No MM Prompt Igbo 13.2604 3.10582 169 
Ibibio 13.1386 2.94289 101 
Total 13.2148 3.04095 270 

Total Igbo 13.5246 3.36023 366 
Ibibio 13.6586 3.25526 249 
Total 13.5789 3.31612 615 
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Tests of Between-Subjects Effects 
 
Dependent Variable: CT  

Source 
Type III Sum 
of Squares df Mean Square F Sig. 

Corrected Model 650.044(a) 12 54.170 5.344 .000 
Intercept 3897.088 1 3897.088 384.479 .000 
EGIT4 226.447 1 226.447 22.341 .000 
PeerStatu 216.412 2 108.206 10.675 .000 
MM 40.135 1 40.135 3.960 .047 
EthnicAff 1.643 1 1.643 .162 .687 
PeerStatu * MM 57.031 2 28.516 2.813 .061 
PeerStatu * EthnicAff 50.100 2 25.050 2.471 .085 
MM * EthnicAff 7.826 1 7.826 .772 .380 
PeerStatu * MM * EthnicAff 12.356 2 6.178 .609 .544 
Error 6101.882 602 10.136     
Total 120149.000 615       
Corrected Total 6751.925 614       

a  R Squared = .096 (Adjusted R Squared = .078) 
 
 

Estimated Marginal Means 
 
 1. Grand Mean 
 
Dependent Variable: CT  

Mean Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 
13.485(a) .134 13.223 13.748 

a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
 
 
 2. PeerStatu 
 
Dependent Variable: CT  

PeerStatu Mean Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 
Popular 14.218(a) .213 13.800 14.635 
Rejected 12.732(a) .241 12.259 13.205 
Neglected 13.506(a) .240 13.034 13.978 

a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
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3. MM 
 
Dependent Variable: CT  

MM Mean Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 
MM Prompt 13.751(a) .176 13.406 14.096 
No MM Prompt 13.219(a) .201 12.824 13.615 

a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
 
 
 4. EthnicAff 
 
Dependent Variable: CT  

EthnicAff Mean Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 
Igbo 13.431(a) .169 13.100 13.763 
Ibibio 13.539(a) .207 13.132 13.946 

a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
 
 
 5. PeerStatu * MM 
 
Dependent Variable: CT  

PeerStatu MM Mean Std. Error 95% Confidence Interval 
        Lower Bound Upper Bound 
Popular MM Prompt 14.647(a) .271 14.116 15.179 

No MM Prompt 13.788(a) .328 13.145 14.431 
Rejected MM Prompt 13.289(a) .328 12.645 13.932 

No MM Prompt 12.175(a) .354 11.481 12.870 
Neglected MM Prompt 13.317(a) .313 12.702 13.933 

No MM Prompt 13.694(a) .364 12.979 14.409 
a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
 
 
 6. PeerStatu * EthnicAff 
 
Dependent Variable: CT  
PeerStatu EthnicAff Mean Std. Error 95% Confidence Interval 
        Lower Bound Upper Bound 
Popular Igbo 14.001(a) .267 13.476 14.526 

Ibibio 14.434(a) .330 13.786 15.082 
Rejected Igbo 13.106(a) .304 12.509 13.702 

Ibibio 12.358(a) .374 11.625 13.092 
Neglected Igbo 13.187(a) .305 12.588 13.787 

Ibibio 13.824(a) .371 13.095 14.554 
a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
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7. MM * EthnicAff 
 
Dependent Variable: CT  
MM EthnicAff Mean Std. Error 95% Confidence Interval 
        Lower Bound Upper Bound 
MM Prompt Igbo 13.580(a) .232 13.124 14.036 

Ibibio 13.922(a) .264 13.404 14.441 
No MM Prompt Igbo 13.283(a) .245 12.801 13.764 

Ibibio 13.156(a) .319 12.529 13.782 
a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
 

 
 8. PeerStatu * MM * EthnicAff 
 
Dependent Variable: CT  
PeerStatu MM EthnicAff Mean Std. Error 95% Confidence Interval 

          

L
o
w
e
r
 
B
o
u
n
d

Popular MM Prompt Igbo 14.263(a) .345 13.586 14.940 
Ibibio 15.032(a) .418 14.211 15.853 

No MM Prompt Igbo 13.739(a) .412 12.931 14.547 
Ibibio 13.837(a) .511 12.832 14.841 

Rejected MM Prompt Igbo 13.389(a) .434 12.537 14.241 
Ibibio 13.189(a) .492 12.223 14.155 

No MM Prompt Igbo 12.823(a) .425 11.987 13.658 
Ibibio 11.528(a) .565 10.419 12.637 

Neglected MM Prompt Igbo 13.088(a) .426 12.253 13.924 
Ibibio 13.546(a) .460 12.643 14.450 

No MM Prompt Igbo 13.286(a) .437 12.428 14.145 
Ibibio 14.102(a) .582 12.958 15.246 

a  Covariates appearing in the model are evaluated at the following values: EGIT4 = 10.9154. 
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Univariate Analysis of Variance 
 Between-Subjects Factors 
 
  Value Label N 
PeerStatu 1.00 Popular 244 

2.00 Rejected 184 
3.00 Neglected 187 

 
 

 Tests of Between-Subjects Effects 
 
Dependent Variable: CT  

Source 
Type III Sum 
of Squares df Mean Square F Sig. 

Corrected Model 254.006(a) 2 127.003 11.962 .000 
Intercept 110210.624 1 110210.624 10380.078 .000 
PeerStatu 254.006 2 127.003 11.962 .000 
Error 6497.919 612 10.618     
Total 120149.000 615       
Corrected Total 6751.925 614       

a  R Squared = .038 (Adjusted R Squared = .034) 
 

 

Estimated Marginal Means 
 1. Grand Mean 
 
Dependent Variable: CT  

Mean Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 
13.499 .132 13.239 13.759 

 
 

 2. PeerStatu 
 
Dependent Variable: CT  

PeerStatu Mean Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 
Popular 14.324 .209 13.914 14.733 
Rejected 12.804 .240 12.333 13.276 
Neglected 13.369 .238 12.901 13.837 

 
 



 137

Post Hoc Tests 
PeerStatu 
 
 
 
 Multiple Comparisons 
 
Dependent Variable: CT  
Scheffe  

(I) PeerStatu (J) PeerStatu 

Mean 
Difference 

(I-J) Std. Error Sig. 95% Confidence Interval 

          Lower Bound 
Popular Rejected 1.5194(*) .31815 .000 .7388 2.3001 

Neglected .9548(*) .31669 .011 .1777 1.7319 
Rejected Popular -1.5194(*) .31815 .000 -2.3001 -.7388 
  Neglected -.5646 .33835 .249 -1.3949 .2656 
Neglected Popular -.9548(*) .31669 .011 -1.7319 -.1777 
  Rejected .5646 .33835 .249 -.2656 1.3949 

Based on observed means. 
*  The mean difference is significant at the .050 level. 
 
Homogeneous Subsets 
 CT 
 
Scheffe  

PeerStatu N 
Subset 

1 2 
Rejected 184 12.8043   
Neglected 187 13.3690   
Popular 244   14.3238 
Sig.   .221 1.000 

Means for groups in homogeneous subsets are displayed. 
  Based on Type III Sum of Squares 
  The error term is Mean Square(Error) = 10.618. 
a  Uses Harmonic Mean Sample Size = 201.603. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not 
guaranteed. 
c  Alpha = .050. 
 
 
>Error # 1.  Command name: /PRINT 
>The first word in the line is not recognized as an SPSS command. 
>This command not executed. 
  

 


