
Frontal Lobe Development 

and 

Social Perspective-Taking in Children 

by 

Dawnette Benedict 

Thesis 

Submitted in partial fulfilment of the requirements for 

the degree of Masters of Arts in School Psychology 

at 

Mount Saint Vincent University 

Halifax, Nova Scotia 

August, 1994 

Running head: Frontal Lobe Development 

@ Copyright by Dawnette Benedict, 1994 



National tibrary 1+1 of Canada 
Bibliothèque nationale 
du Canada 

Acquisitions and Acquisitions et 
Bibliographie Services services bibliographiques 

395 Wellington Street 395, nie Wellington 
Octawa ON K I  A ON4 Ottawa ON K1A ON4 
Canada Canada 

The author has granted a non- 
exclusive licence allowing the 
National Library of Canada to 
reproduce, loan, distribute or sell 
copies of this thesis in microform, 
paper or electronic formats. 

The author retains ownership of the 
copyright in this thesis. Neither the 
thesis nor substantial extracts f?om it 
may be printed or othemise 
reproduced without the author' s 
permission. 

Your iye Vorre r6f- 

Our JW Notre reférence 

L'auteur a accordé une licence non 
exclusive permettant à la 
Bibliothéque nationale du Canada de 
reproduire, prêter, distribuer ou 
vendre des copies de cette thèse sous 
la forme de microfiche/film, de 
reproduction sur papier ou sur format 
électronique. 

L'auteur conserve la propriété du 
droit d'auteur qui protège cette thèse. 
Ni la thèse ni des extraits substantiels 
de celle-ci ne doivent être imprimés 
ou autrement reproduits sans son 
autorisation. 



Dedication 

This work is dedicated with love to my parents, 

Gordon and Margaret Benedict, 

and to my brother, Philip, 

who have supported and encouraged me in every task 

and challenge 1 have undertaken. 

They are my source of strength and m y  anchor through 

the most challenging times. For their constant and enduring 

faith in me 1 will be forever thankful. 

iii 



Abstract 

Forty-five children between 8 and 12 years of age were 

administered the Wisconsin Card Sorting Test (WCST) and the 

Chandler Role-Taking Task (CRTT) to investigate the 

relationship between frontal lobe development and the 

ability to consider and adopt the roles and perspectives of 

others, Correlational analyses revealed no significant 

relationship between performance on the WCST and the CRTT, 

and, therefore, provided no evidence for the role of the 

frontal lobes in social perspective-taking ability. Analysis 

of age group performance on the CRTT indicated that children 

between the ages of 8 and 10 years displayed a significantly 

greater degree of egocentrism in their story descriptions 

and, therefore, less mature role-taking performance, than 

children 1 1  or 12 years of age. Surprisingly, no significant 

difference in performance of the age groups was found on the 

WCST, Therefore, the WCST in this study did not provide a 

useful discriminative measure of frontal lobe function or 

maturation due to an adult level of performance being 

reached in this sample by 8 years of age. Results are 

discussed in relation to the possibility that role-taking 

ability and executive function of the frontal lobes are 

mediated by t w o  separate areas of the frontal lobes, thus 

accounting for the lack of correlation between these two 

abilities. Suggestions for further research w i t h  a word 



fluency task are discussed in order to discriminate between 

the two areas and further investigate the role of the 

frontal lobes in social perspective-taking a b i l i t y .  
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Frontal L o b e  Development 

Frontal Lobe Development and Social Perspective-Taking 

in Children 

Recent advances in the field of developmental 

neuropsychology have provided insight into the maturation of 

function of several brain systems including that of the 

frontal lobes (Welsh & Pennington, 1988). Results of these 

studies have suggested that the cerebral cortex undergoes a 

series of electrophysiological. biochemical and 

morphological changes as it matures (Chelune & Baer, 1986). 

Throughout this maturational process, specific spurts of 

growth in relation to brain weight and circumference are 

thought to occur during the periods between 3 and 10 months 

of age, and then again between 2-4, 6-8, 10-12 and 14-16 

years of age, with full maturity reached by 18 years of age 

(Chelune & Baer, 1986; Epstein, 1979). These periods of 

brain growth are found to parallel the developmental changes 

in mental age (Epstein, 1979) and stages of cognitive 

development proposed by Piaget (Chelune & Baer, 1986). 

The frontal lobes are believed to be the latest part of 

the cerebral hemispheres to develop. Sharp increases in 

growth occur in this area of the brain between 3 1/2 and 4 

years of age and again b e t w e e n  7 and 8 years of age (Luria,  

1973). As well, a rapid period of myelination occurs in this 

area between 4 and 13 years of age (Chelune & Baer, 1986). 

Although Luria (1973) suggests the frontal lobes are 
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functional by 4 to 7 years of age, others suggest 

full maturity of function is not reached until myelination 

is complete at 13 years of age (Chelune & Baer, 1986; Welsh 

& Pennington, 1988). Therefore, the cognitive abilities 

associated with mature cognitive functioning are not 

believed to fully develop until adolescence (Chelune & Baer, 

1986 ) . 
Joseph (1990) describes the frontal lobes as the 

"senior executive" (p.139) of the brain as this is the area 

in which voluntary, perceptual, cognitive and emotional 

processes are incorporated into individual character and 

personality. The frontal lobes also play a role in the 

regulation of voluntary attention and the formation of plans 

and intentions which guide conscious behavior and enable an 

individual to engage in goal-directed behavior (Kolb & 

Whishaw, 1990; Luria,  1973; Rourke, Bakker, Fisk & Strang, 

1983; Welsh & Pennington, 1988). Goal-directed behavior 

involves the ability to maintain *'an appropriate ptoblem- 

solving set" (p. 201) whfch often requires the ability to 

inhibit or defer an irrelevant or inappropriate response, 

develop a plan and sequence of action, and form a mental 

representation of the stimulus information and the 

desired goal O £  a specific task (Welsh 6 Pennington, 1988). 

Investigations with clinical populations suggest 

patients with frontal lobe damage show impairment in 
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areas of executive function, including problem-solving 

ability and developing strategies for goal-directed behavior 

(Damasio & Anderson, 1993; Joseph, 1990; Luria, 1973; Rourke 

et al., 1983; Welsh 6 Pennington, 1988; ) but often remain 

unaffected in other areas of intellectual, sensory, and 

motor functioning as measured by standardized psychometsic 

instruments (Welsh & Pennington, 1988). Individuals with 

frontal lobe damage often experience a loss of ability to 

plan and sequence, and thus are impaired on tasks which 

require the generation and modification of hypotheses on the 

basis of feedback and environmental cues. Therefore, on 

tasks of problem-solving and sorting, individuals with 

frontal lobe damage are unable to use the feedback they 

receive from the enviromnent to alter or redirect their plan 

of action but instead will perseverate with the habituated 

response (Damasio 6 Anderson, 1993; Kolb & Whishaw, 1990; 

Passler, Isaac & Hynd, 1985). 

Pevelopment of Frontal Lobe Function 

Considering the Loss of cognitive flexibility which 

occurs following damage to the frontal lobes, one of the 

most sensitive measures of frontal lobe function and 

dysfunction may be one which assesses the tendency to 

perseverate. The Wisconsin Card Sorting Task (WCST), 

developed by Grant and Berg in 1948, is one such instrument 
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gaining popularity as a valuable measure of frontal lobe 

function, as it has shown itself to be very sensitive to the 

presence of perseveration and other deficits specific to 

frontal lobe functioning (Drewe, 1974; Malmo, 1974; Milner, 

1963; Puente, 1985; Robinson, Heaton, Lehman & Stilson, 

1980). The version of the WCST (Heaton, 1981) which is used 

today is a test of cognitive ability specifically geared to 

assess abstract problem solving and the ability to shift set 

(Damasio & Anderson, 1993; Egeland, 1985; Rosselli & Ardila, 

1993 ) . 
In view of the knowledge that the frontal lobes do not 

reach maturity until adolescence, it is not surprising that 

the WCST, until very recently, has been used primarily to 

determine the presence of frontal lobe dysfunction in adults 

(Chelune & Baer, 1986). The limited number of investigations 

which have used the WCST with children however, have 

provided insights into the structure and function and rate 

of maturation of the frontal lobes (Chelune & Baer, 1986; 

Welsh & Pennington, 1988). Several studies using the WCST 

with children (Chelune & Baer, 1986; Levin et al., 1991; 

Rosselli 6 Ardila, 1993) indicate mature performance on the 

wCST, as demonstrated by a reduction in perseverative 

responses and errors, is associated with increases in age. 

Levin and colleagues (1991) found the largest developmental 

shift on WCST measures to be between 7-8 and 9-10 years of 
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age, while others have suggested that adult performance is 

reached by age 10 (Chelune 6 Baer, 1986) or 11-12 (Rosselli 

& Ardila, 1993 ) . These results indicate that the 
ability to use environmental feedback in the 
development of problem-solving strategies, the capacity 
to shift set and suppress inappropriate responding 
and the ability to selectively attend to relevant 
stimulus dimensions without distraction are 
developmental tasks that appear to reach adult levels 
of maturity by the age of 10 years (Chelune 6 Baer, 
1986, p. 225). 

The developmental shifts found in the performance of 

children on this measure appear to correspond to the stages 

of growth of the frontal lobes and the associated changes in 

cognitive development. Chelune and Baer (1986) found that 

the performance of 6 year old children on two measures of 

the WCST was similar to the performance of adults with 

frontal lobe lesions, suggesting that the executive function 

of the frontal lobes is not mature at this time. According 

to Piaget a child at 6 years of age is in the preoperational 

period characterized by egocentrism. Thus, the occurrence of 

perseveration on the WCST in this age group may be related 

to the child's inability to "shift his attention to other 

aspects of a situation" (Phillips, 1969; cited in Chelune & 

Baer, 1986, p. 2 2 6 ) .  Additionally, the increase in 

performance of children on the WCST between the ages of 7 

and 8 years corresponds to the periods of myelination and 

brain to body development in the frontal lobes occurring 
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between 6 and 8 years of age (Chelune & Baer, 1986). This 

age corresponds to Piaget's period of concrete operations in 

which children develop conservation, and thus the ability to 

focus attention on several characteristics of an object and 

understand the relationships between them (Mussen, Conger, 

Kagan & Huston, 1990)- By age 7, the performance of children 

on the WCST surpasses that of adults with frontal lesions 

but not that of adults with lesions restricted to other 

areas of the brain, suggesting that the frontal areas are 

becoming operational but are not yet fully mature. 

By 10 to 12 years of age the performance of children is 

found to be comparable to that of normal adults on the WCST 

(Chelune & Baer, 1986; Rosselli & Ardila, 1993) , This age 

where adult performance is reached corresponds to the next 

spurt in brain growth (Epstein, 1979) as well as the 

completion of myelination of the frontal lobes (Chelune & 

Baer, 1986). According to Piaget, children at this age are 

entering the stage of forma1 operations characterized by an 

ability to engage in abstract thinking and hypothesis 

testing, Thus, children are able to look at things from a 

number of different perspectives and points of view in order 

to solve problems and are able to determine the logic and 

effectiveness of each solution (Mussen et al,, 1990). These 

qualities are also required for the successful completion of 

the WCST 
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According to Piagetian theory, children are not able ta 

engage in those types of cognitive functions (e.g., planning 

and self-monitoring) that are subsumed under the title of 

executive functions until after 7 years of age. However, 

Welsh and Pennington (1988) contend that aspects of frontal 

lobe function are present in various forms from a very young 

age and that under some circumstances younger children can 

display "primitive abilities to control, direct, and 

regulate their behavior in accordance with external 

constraints and interna1 goals" (p. 211). For example, the 

ability to process information and formulate skills and 

plans for problem solving develops from preschool to the 

adolescent years. Such age-related advances in executive 

function appear to be a result of the continuing maturation 

of the frontal lobes throughout development (Welsh & 

Pennington, 1988). 

Social Im~lications of Frontal Lobe Develonment 

Many of the skills that appear to be important to 

effective problem-solving, such as the ability to respond to 

cues in the environment and alter behavior in accordance 

with these cues (Damasio 6 Anderson, 1993: Kolb & Whishaw, 

1990), have implications for appropriate social interaction 

and behavior. Thetefore, it might be postulated that 

appropriate social interaction is related to frontal lobe 
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function. This contention is supported by evolutionary 

studies which have provided some evidence for the role of 

social interaction in the development of general brain 

systems with specific reference to the frontal lobes. 

Studies of frontal lobe development in animals have 

indicated that the size of the frontal lobes appears to 

differ among different mammalian species. One factor which 

appears to correlate with this is the complexity of the 

social interactions within the species. Kolb and Whishaw 

(1990, p. 489) suggest, "it may be, therefore, that a major 

evolutionary force in the development of the frontal lobe 

was the development of social groups composed of identified 

individuals." Similarly, studies of the evolution of the 

human species indicate a vast increase in cranial size 

during the Homo Erectus stage which is believed to be a 

result of the development of cultural activities such as 

tool-making. The existence of such activities placed more 

importance on the cognitive abilities of learning, 

communication and cooperation. This environmental pressure 

produced a corresponding increase in brain size which, in 

turn, facilitated more varied cultural activities across 

evolution (Caspari, 1979 ) . 
Further evidence for the role of the frontal lobes in 

the ability to engage in appropriate social interaction 

cornes from studies of frontal lobe dysfunction (Damasio & 
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Anderson, 1993). An analysis of the famous case of Phineas 

Gage (a railroad foreman who experienced a profound change 

in personality as a result of frontal lobe fnjury) suggests 

that such damage results in impairment in emotional 

functioning and in rational decision-making in both persona1 

and social domains while leaving abstract problem-solving 

and mathematical ability unaffected (Damasio, Grabowski, 

Frank, Galaburda & Damasio, 1994)- 

Consistent with this social behavior hypothesis, 

Damasio (1990; cited in Damasio & Anderson, 1993) has 

proposed one main goal of the frontal lobes is to "select 

the responses that are most advantageous for an organism in 

a complex social environment." ( p .  448). The ability to 

formulate these options is related to an organism's ability 

to correlate interna1 somatic states with specific social 

situations, This pairing of somatic states with what is 

perceived, recalled or imagined about the characteristics 

and consequences of a social event, occurs through education 

and acculturation during childhood and adolescence, Damage 

to the frontal regions of the brain may result in abnormal 

autonomic reactions to social stimuli and impair the ability 

to anticipate which response option will produce the most 

advantageous outcome. Therefore, individuals with frontal 

lobe damage experience an inability to generate a series of 

possible response options or to choose the most appropriate 
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option from the series often resulting in socially 

inappropriate behavior (Damasio & Anderson, 1993). 

Although researchers are aware of the effects of 

frontal lobe dysfunction on social awareness and behavior, 

there does not appear to be a universally accepted 

instrument to assess the extent of these deficits. 

Therefore, there remains a need to investigate the 

development of social awareness and the development of the 

frontal lobes which may ultimately result in the development 

of an appropriate measure to assess social deficits 

following frontal lobe damage. 

Lhildren 

Successful social interaction requires social 

sensitivity, sympathetic introspection, empathy, social 

perception and the ability to take the role of another 

(Flapan, 1968). As children mature, they develop a greater 

ability to take the role of another, perceive information in 

the social environment and see themselves in relation to the 

environment (Feffer; 1959; Flapan, 1968; Flavell, Botkin, 

Fry, Wright & Jarvis, 1968). According to cognitive 

developmental theory, children are initially egocentric and 

unable to see the perspectives of othets as different from 

their own. X t  is not until 7 or 8 years of age, and as a 
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result of feedback from interactions with peers, that 

children are able to begin to disengage themselves from 

their own persona1 views when dealing with interpersonal 

relationships (Flavell et al., 1968; Looft, 1972). 

Therefore, it is at this time that children begin to engage 

in role-taking behaviors to enhance their communication and 

interpersonal skills (Flavell et al., 1968). 

This ability to consider the role or perspective of 

another is an important component of social cognition and 

communication (Feffer 6 Suchotliff, 1966; Flavell et al., 

1968; Kohlberg, 1969). Role-taking has been defined as 

the cognitive process of understanding and adopting the 

attributes or perspectives of another (Flavell et al., 1968; 

Looft, 1972), of "silently 'putting yourself in hfs shoes' 

in a given situation" (Flavell et al., 1968, p. 6). This 

requires the ability to differentiate between one's own 

point of view and simultaneously consider the points of view 

of others (Chandler, 1972 ) . 
Researchers have used a variety of assessrnent measures 

including pictures, verbally presented situations, 

projective materials, as well as sociometric techniques and 

movies, in the study of the development of role- and 

perspective-taking skills in children (Flapan, 1968). 

Although using different objective measures, m o s t  

researchers have obtained similar results regarding a 
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child's ability to take the role or perspective of another. 

Several studies have found children's ability to assume the 

roles and perspectives of others to increase from 6-7 to 10- 

11 years of age (Chandler, 1972: Flavell et al,, 1968: 

Sullivan and Hunt, 1967)- Further study by Flapan (1968) 

indicates that as children increase in age from 6 to 12 

years of age, they become more capable of making inferences 

and interpretations regarding the thoughts, intentions and 

feelings of others, As well, increases in age were 

accompanied by a greater tendency of children to relate 

causal explanations of situations rather than passively 

narrate facts which, according to Piaget, is characteristic 

of children 6 years of age (Flapan, 1968). 

Chandler and colleagues (1974) suggest that according 

to performances on a measure of social role-taking, most 

children develop the ability to adopt the roles and 

perspectives of others by 9-14 years of age. Therefore, 

social perspective-taking ability can be linked to the same 

developmental stage in which formal operations and mature 

frontal lobe functioning have already been associated, 

Much of effective social interaction requires the 

analysis and selection of appropriate responses ta a given 

situation (Morrison & Bellack, 1981) as well as the 

"planning of action and the ability to switch the principle 

of action appropriately during an ongoing activity and to 
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reprogram it according to new situations and demands" 

(Ponitus & Ruttiger, 1976, p. 509). These skills are among 

those previously found to be mediated by the frontal lobe 

(Damasio 6 Anderson, 1993; Kolb & Whishaw, 1990; Welsh & 

Pennington, 1988) and which are required for mature 

interaction with others (Ponitus & Ruttiger, 1976). Social 

perspective-taking ability has also been found to correlate 

positively with social-cognitive development (Feffer, 1959: 

Kohlberg, 1969) as well as intelligence and the ability to 

make moral and causal judgements (Stuart, 1967), social 

class, and categorization ability ( Looft, 1972 ) . 
Additional studies reveal deficiencies within the area 

of role- and perspective-taking among populations of 

learning disabled (Morrison & Bellack, 1981), emotionally 

disturbed (Chandler, 1972), institutionalized (Chandler, 

Greenspan & Sarenboim, 1974), and antisocial (delinquent) 

children (Chandler, 1973) compared to their normal age 

mates. These studies do suggest, however, that intervention 

and remedial training in role and perspective-taking skills 

can serve to correct the egocentrism which appears to impede 

the ability to consider the needs, intentions and 

perceptions of others in the social environment. Therefore, 

the proposed linkage between social perspective-taking 

ability, abstract cognitive ability and maturation of the 

frontal lobes is of more than theoretical importance as the 
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inability to develop the cognitive flexibility necessary for 

mature role-taking behavior can result in negative social 

and adaptational consequences (Chandler, 1972) and interfere 

with the development of social cornpetence (Chandler et al., 

1974; Morrison & Bellack, 1981). 

Pur~ose of the Present Studv 

The purpose of the present study was to further 

investigate the relationship between the development of 

frontal lobe function and social perspective-taking in 

children. Further research in this area may provide evidence 

for the use of social perspective-taking measures, typically 

designed for children, in the assessrnent of social deficits 

following frontal lobe dysfunction. 

Specifically, this study investigated the performance 

of children between the ages of 8 and 12 on the WCST 

(Heaton, 1981) and Chandler's Role-Taking Task (Chandler, 

1973; Chandler et al,, 1974) with this particular age group 

selected for study due to the purported correspondence to 

adult level performance on the WCST (Chelune & Baer, 1986; 

Rosselli & Ardila, 1993) and mature role-taking ability 

(Chandler, 1972; Chandler et al., 1974; Flapan, 1968; 

Flavell et al,, 1968; Sullivan & Hunt, 1967)- 
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1. Performance on the WCST is directly related to 

children's ability to consider and adopt the roles and 

perspectives of others as measured by the Chandler 

Role-Taking Task, 

2, The performance of children on the WCST and the 

Chandler Role-Taking Task increases as a function of 

age reflecting maturation of executive function of the 

frontal lobes and the ability to assume the roles and 

perspectives of others through childhood and 

adolescence. 

Method 

Subj ects 

A total of 45 children (27 females, 18 males) from a 

rural elementary school in Halifax County, Nova Scotia 

participated in this study. Subjects were selected from 

Grade 3, 4, 5, and 6 on a volunteer basis by way of parental 

permission. Children ranged in age from 8 years, 7 months to 

12 years, 10 months. Age groups were defined as follows: The 

8-year o l d  age group included 9 children (6 female, 3 male) 

between the ages of 8 years, 7 months and 8 years, 10 months 

(M = 104.56 mths.); the 9-year old group included 12 

children (7 female, 5 male) between the ages of 9 years, O 

months and 9 years, 10 months (M = 113.92 mths.); the 10- 
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year old group included 10 children (7 female, 3 male) 

between the ages of 10 years, 1 month and 10 years, 11 

months (M = 124.90 mths.); the Il-year old group included a 

total of 11 children (5 female, 6 male) between the ages of 

11 years, O months and 11 years, 11 months (M = 138.91 

mths.); the 12-year old group included 3 children (2 female, 

1 male) between the ages of 12 years, 1 month and 12 years, 

10 months (M = 148.67 mths.). - 
The WCST (Heaton, 1981) was used as the measure of 

frontal lobe function. Although primarily used to determine 

the presence and effects of frontal lobe dysfunction in 

adults (Milner, 1963), limited developmental n o m s  have been 

established for children (Chelune & Baer, 1986; Rosselli & 

Ardila, 1993). The WCST is a test of abstract thinking and 

ability to shift cognitive set (Heaton, 1981; Robinson et 

al., 1980). It can also provide an index to learning 

strategies and conceptual ability of a subject through a 

"learning to learn" measure (Puente, 1985, p. 678). 

The WCST requires a subject to sort a number of cards 

according to three principles of class membership: color, 

form and number (Egeland, 1985; Heaton, 1981). As the 

subject sorts each card to one of four stimulus cards, he or 

she is informed of whether the response is correct or 
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incorrect but is not told the correct sorting principle. 

Subjects are first required to sort to color and once ten 

consecutive correct responses are made, the required sorting 

principle shifts to form. Subjects are not informed of the 

shift in sorting principle but continue to receive feedback 

on the correctness of their responses. This same procedure 

is followed for shift to number and then back to color 

sorting principles. The test is complete when the subject 

has successfully sorted to six categories (color, form, 

number, color, form, number) or has sorted a total of 128 

cards (Egeland, 1986; Heaton, 1981; Milner, 1963). 

Scoring of the WCST yields several quantitative 

measures of sorting behavior and cognitive ability (Heaton, 

1981). These include: Total Errors, Total Correct Responses, 

Categories Completed, Perseverative Responses (a response 

that would have been correct for the previous sorting 

principle), Perseverative Errors (perseverative responses 

that are also errors), Failures to Maintain Set (the number 

of times a subject makes five consecutive correct responses 

to a sorting principle and then shifts to another without 

continuing to complete a sorting category), and Learning to 

Learn (reflects the average change in efficiency of 

responses across the successive stages of the WCST). The 

WCST may be hand-scored following the procedure in Heaton 

(1981) or computer scored (Harris, 1990). 
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Social perspective-taking ability was measured by 

Chandler's Role-Taking Task (Chandler, undated manual, 1972, 

1973; Chandler et al., 1974), a measure of social 

egocentrism originally introduced by Flavell and colleagues 

(1968). This task 1s comprised of a series of cartoon 

sequences in which in each cartoon the main character is 

seen to experience an event which results in a strong 

emotional response. Following the presentation of this 

specific situation a change of events takes place in which a 

bystander is present and witness to these later events. The 

actions and feelings of the main character follow the 

circumstances of the preceding incident but appear 

unreasonable in the presence of the bystander who has no 

knowledge of the preceding event (Chandler, undated manual, 

1973; Chandler et al., 1974). Subjects are asked to describe 

the story from their own perspective (Spontaneous Story) to 

ensure subject understanding of the story sequence, and then 

to describe the story from the perspective of the bystander 

(Bystander's Report) who had access to less information than 

they themselves did. A cornparison of the two accounts of the 

story can provide a measure of the extent a child is able to 

discriminate what is perceived to be true for him or her 

from attributions made about others and, thus, the ability 

of the child to adopt the roles and perspectives of another 
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(Chandler, undated manual, 1972, 1973; Chandler et al,, 

1974). 

Subject responses are scored according to a 5-point 

scoring system designed to reflect the level of egocentrism 

in a subject's responses (Chandler, 1973, undated manual). 

The scale ranges from '4' in which both accounts of the 

story are related in terms of the subject's knowledge with 

no recognition of different perceptions or access to 

different amounts of information in the subject and 

bystander roles; to '0', representing a knowledge and 

consideration of the different levels of information with no 

intrusion of unavailable information in the bystander's 

report (Chandler, undated manual), Thus, a low score on the 

Chandler Role-Taking Task reflects little egocentrism and a 

mature social perspective-taking ability. 

The Block Design and Vocabulary subtests of the 

Wechsler Intelligence Scale for Children - Third Edition 

(WISC-III) were used to provide an estimated measure of 

cognitive ability (Sattler, 1990, 1992) -  This measure was 

used to control for differences in performance on the WCST 

or Chandler Role-Taking Task attributable to differences in 

estimated full scale IQ- Estimated IQ scores from the Block 

Design and Vocabulary subtest dyad correlate significantly 

(r = -911) with full scale IQ scores (Sattler, 1992, 

p. 1068, 1170). 
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Procedure 

Subjects were seen individually for one experimental 

session, approximately one hout in length. Participating 

children were encouraged to do their best and w e r e  assured 

this was not a testing session in an attempt to reduce test- 

taking anxiety. 

The Block Design and Vocabulary subtests of the 

WISC-III were administered first following standardized 

instructions (Wechsler, 1991), followed by the Chandler 

Role-Taking Task (Chandler, 1972, 1973, undated manual; 

Chandler, et al., 1974). Four cartoon sequences, "Broken 

Window" , "Kite", " Snowman" , and "Sand Castle" were 

administered following the procedure described in the manual 

(Chandler, undated). Presentation of the cartoon sequences 

was counterbalanced among the subject sample to control for 

order or practice effects. The subjects' telling of the 

stories was audiotaped and iater transcribed to facilitate a 

more accurate verbatim recording of responses, Subject 

responses were then scored by the experimenter according to 

the 5-point scoring system described in Chandler (undated 

manual). The WCST was the final task administered following 

the directions specified by Heaton (1981). The WCST 

protocols w e r e  scored according to the guidelines developed 

by Heaton (1981) by way of a commercially available computer 

scoring package (Harris, 1990)- 
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Results 

s 

~ a r n ~ l e  S U ~ ~ ~ O U D S .  In order to test for differences in 

intellectual ability within the subject sample which may 

contribute to performance on the WCST and the Chandler Role- 

Taking Task (CRTT), separate one-way analyses of variance 

were performed for estimated WISC-III Full Scale Deviation 

Quotient (IQES) using gender (2 levels), age in years (5 

levels) and grade (4 levels) as an independent variable. 

Group means for IQES are shown in Table 1. These analyses 

Insert Table 1 about here 

revealed no statistically significant differences in IQES 

for gender, age in years, or grade effects. Therefore, it 

was assumed that ariy differences in performance on the WCST 

and the CRTT across the various groups of interest were not 

accounted for by different levels of group appropriate 

intellectual functioning. 

2. Effect of storv mssage and order of ~ r c ~ s e n t a t i o n  on 

the CRTT- A 4 (story passage) x 4 (order of presentation) 

factorial analysis of variance with repeated measures on the 

first factor was utilized to test for differences in 
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performance on the CRTT. This analysis revealed non- 

significant main and interaction effects thus, allowing for 

the use of a composite score based on the average 

performance of a subject across the four story passages of 

the CRTT, through the remainder of analyses. 

3. Inter-rater reliabilitv on the CRTT. Performance 

data of 10 subjects on the CRTT were randomly selected and 

scored independently by a second individual to provide an 

index of inter-rater reliability. Spearman rank-correlation 

coefficients ranged from -79 to -93 for the individual story 

passages with a correlation of -96 for the composite scores 

assigned by the independent raters. These results suggest a 

consistent pattern of scoring across the subject sample was 

achieved for performance on the CRTT. 

Correlational a n a l m s  of IOES, CRTT Cornnosite Score and 

Performance on the WCST 

Pearson product-moment correlations were calculated to 

investigate relationships between IQES and the CRTT 

Composite score; between IQES and performance on the WCST 

variables; and between the WCST variables and the CRTT 

Composite score (see Table 2). A significant correlation was 

Insert Table 2 about here 
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found between IQES and the CRTT Composite score reflecting a 

decrease in egocentric responses on the CRTT with a higher 

index of intellectual ability. No significant correlations 

were found between IQES and the WCST variables except for 

Failures to Maintain Set. In thfs case, a higher index of 

estimated full scale IQ was associated with fewer Failures 

ta Maintain Set. 

Pearson product-moment correlations calculated to 

investigate relationships between the CRTT Composite score 

and the dependent variables of the WCST revealed a 

significant correlation between the CRTT Composite score and 

Failures to Maintain Set in which a higher composite score 

on the egocentrism scale of the CRTT (less mature 

performance) was associated with more Failures to Maintain 

Set. Although this correlation would be consistent with the 

proposed role of the frontal lobes in social perspective- 

taking performance it should be interpreted with caution due 

to the significant correlations between IQES and both the 

CRTT Composite score and Failures to Maintain Set, These 

correlations raise speculation that the relationship between 

performance on the CRTT and FMS is a result of the 

contribution of estimated intellectual ability rather than a 

valid relationship between role-taking ability and 

consistent use of appropriate strategies on trials of the 
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WCST. Correlation coefficients between the CRTT Composite 

score and the remaining variables of the WCST were in the 

expected direction (with the exception of Total Correct 

Responses) but did not reach significance. 

Performance on the Chandler Role-Takina Task 

E f f e c t  of aender and aae on the CRTT, To investigate 

differences in performance on the CRTT between males and 

females and between children of different ages, a 2 x S 

factorial analysis of variance procedure was performed on 

the CRTT Composite score with gender and age (8, 9, 10, 11, 

and 12 years of age) as independent variables. IQES was used 

as a covariate in this analysis as IQES was found to 

correlate significantly with the CRTT Composite score as 

described above. No significant interaction effect between 

gender and age IF (4 ,331 = 1.03, p>.40] was found therefore 

allowing for examination of the main effects. A 

statistically significant main effect for age emerged 

CF ( 4 ,331  = 5.84, pc.0051 and subsequent post-hoc least 

square means cornparisons indicated that the 8-, 9- and 10- 

year old subjects showed a significantly higher Composite 

score on the egocentrism rating scale of the CRTT than the 

11 -  and 12-year old subjects (see Table 3). 
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There was no main effect for gender [ E  (1,33) = 0, 

p=.973 suggesting performance between males and females was 

equal (M = 0.87 for females and M = 0.86 for males). 

Consistent with the statistically significant correlation 

between IQES and performance on the CRTT, a main effect for 

IQES on the CRTT Composite score was found [E (1,33) = 

14.01, p<.OOl]. 

Performance on the Wisconsin Card Sortino Task 

fect of sender and aae on the W a .  In order to 

investigate the performance of males and females from each 

of the age groups on the WCST, separate two-way analyses of 

variance were performed on each of the WCST variables: 

Categories Achieved (CATC), Perseverative Responses (PERR), 

Perseverative Errors ( P E R E ) ,  Total Correct Responses (TCR), 

Total Errors (TERR), Learning to Learn (LLEA), and Failures 

to Maintain Set (FMS) with gender (2 levels) and age in 

years (5 levels) as independent variables. IQES was not used 

as a covariate in these analyses except for FMS. The 

analyses of variance revealed no significant main effects 

due to gender, age, or the interaction of gender and age for 
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any of the WCST variables with alpha set at . 05 .  This result 

is consistent with previous research which indicates that 

males and females do not perform differently on the WCST but 

does not support the normative data suggesting children of 

different ages perform significantly differently on the WCST 

as they proceed through the process of maturation of the 

frontal lobes (Chelune 6 Baer, 1986; Rosselli 6 Ardila, 

1993). Consistent with the correlation between IQES and FMS, 

a significant main effect of IQES for the FMS variable was 

revealed [E (1,34) = 5.01, pc.051. For descriptive purposes 

WCST mean scores and standard deviations for males and 

females are shown in Table 4. 

Insert Table 4 about here 

Com~arison of WCST mean scores with aae - ~ D D  r n ~ r ~ a t e  and 

adul t  normat ve data. The results of t-test comparisons 

between the WCST performance of children in this study and 

the age-appropriate developmental and adult n o m s  obtained 

by Chelune and Baer (1986) and Heaton (1981) are shown in 

Table 5. To control for differences in age or estimated IQ 

Insert Table 5 about here 
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in these children over the normative groups comparisons for 

each age group with the developmental norms were performed. 

These comparisons indicate that instability due to age 

groupings or intellectual ability was not a contributing 

factor in any variability noted in the performance of the 

two samples as they were equivalent on these variables with 

two exceptions. The 8-year old children in the present 

sample were significantly older than the 8-year old 

normative sample, and the ll-year old children revealed a 

significantly lower mean estimated IQ compared to their age- 

appropriate normative sample. Comparisons of mean estimated 

IQ with the adult norms also revealed no significant 

differences except for a significantly lower estimated IQ in 

the IO-year old and the ll-year old groups compared to the 

adult norms. 

T-test comparisons with the age-appropriate 

developmental norms indicate the children in this sample 

performed as well as and in sorne cases better than, the 

normative sample on the variables of CATC, PERE and FMS. 

Comparisons of age group means on the variable CATC with 

normative data indicate that the 8-year old children in this 

study completed a significantly greater number of categories 

than the age-appropriate normative sample while the 9-year 

olds showed significantly fewer Failures to Maintain Set 

than the 9-year old normative sample. No other significant 
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differences between this sample and the normative data were 

revealed for the variables under study except for a 

significantly lower number of categories completed by the 

10-year olds compared to their appropriate normative 

sample. 

T-test comparisons between the performance of 

children in this study and the adult norms provided by 

Heaton (1981) revealed no significant differences between 

the two samples for CATC or FMS. The two samples were also 

equivalent on PERE (except for the inferior performance of 

the IO-year olds in this study), No other significant 

differences were revealed. The absence of significant 

differences in the comparisons of this sample with adult 

norms provided by Heaton (1981) suggest that a level of 

performance equivalent to that normally achieved by adults 

was obtained in the sample population before 8 years of age. 

This ceiling effect resulted in restricted variability in 

the performance the age groups on the variables of the WCST 

and, therefore, prevented a quantitative cornparison between 

the performance of the age groups on the WCST and the CRTT 

resulting in the lack of significant correlations between 

these two measures. 

Mean scores and standard deviations by age for the 

remaining WCST variables for which no normative data was 

available are shown in Table 6. 
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Xnsert Table 6 about here 

Discussion 

The results of this study do not provide support for 

the hypothesis for the proposed relationship between frontal 

lobe function and social perspective-taking ability as 

measured by the WCST and the CRTT, respectively. In 

addition, the results provide only partial support for the 

hypothesis that maturation of the executive function of the 

frontal lobes as measured by the WCST and role-taking 

performance on the CRTT is significantly related to 

differences in age, independent of individual intellectual 

ability. 

The results of this study are consistent with Flapan 

(1968) and Flavell and colleagues (1968) which indicate that 

pre-adolescent children show an increasing ability with age 

to consider and adopt the roles and perspectives of others. 

Performance on the CRTT shows the greatest decline in 

egocentrism ratings to occur between the 10- and Il-year old 

age groups. This fesult is of particular interest as this 

developmental shift in role-taking ability corresponds to 

the beginning of abstract thought (Mussen et al., 1990) and 

the period in development in which adult performance is 
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reached on the WCST (Chelune & Baer, 1986; Rosselli & 

Ardila, 1993) and provides some basis for the proposed role 

of the frontal lobes in social perspective-taking ability. 

However, the results of this study did not provide 

support for the hypothesis that frontal lobe function is 

associated with the ability to engage in appropriate social 

perspective-taking behavior. This is most clearly evidenced 

by the failure to find an association between performance on 

the CRTT and most of the measures of frontal lobe function 

assessed by the WCST in this study with the exception of 

the variable Failures to Maintain Set. In this case, 

performance on both the CRTT and Failures to Maintain Set 

were found to be significantly correlated with estimated 

intellectual ability. 

Failures to Maintain Set provides an indication of an 

individual's ability to remain on task in the presence of 

distractory stimuli, in the form of cards reflecting 

alternative sorting principles to the one at hand (Heaton, 

1981; Jewell, 1993). As suggested by Passler and colleagues 

(1985) children become bettes able ta selectively attend to 

essential stimuli and ignore distracting stimuli as they 

become older. Therefore, as demonstrated in this study by 

the association between role-taking ability and Failures to 

Maintain Set, when the characteristics of the environment 

warrant a modification or alternative strategy, children who 
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are able to see the solution from more than one perspective 

may be more efficient in adapting their problem-solving 

ski11 to meet the requirements of the new situation despite 

the presence of distractory stimuli. 

In discussing the correlation between performance on 

the CRTT and the WCST variable of Failures to Maintain Set, 

the confounding effect of estirnated intellectual ability 

cannot be discounted. While intelligence is not considered 

to be associated with frontal lobe function (Heaton, 1981) 

or to be affected by damage to the frontal lobes (Welsh & 

Pennington, 1988), Chelune and Baer (1986) and Jewell (1993) 

did find that children's performance on the WCST does covary 

with measures of intelligence, particularly FMS. Therefore, 

this suggests that the correlation between the CRTT and FMS 

was due to the confounding effect of intelligence rather 

than specific characteristics of frontal lobe function and 

role-taking ability assessed by these measures. 

The results of this study therefore, did not provide 

support for the hypothesis that age-related changes in 

social perspective-taking ability is associated with the 

development of executive function of the frontal lobes 

(e.g., problem-solving skills and goal-oriented behavior). 

The ceiling effect noted in the performance of children on 

the WCST suggests that the children in this sample have 

developed mature problem-solving and planning abilities for 
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cognitive tasks at an exceptionally early stage while their 

role-taking and perspective-taking abilities are developing 

at an age-appropriate rate. Therefore, this ceiling effect 

prevented a quantitative comparison of the development of 

role-taking and problem-solving ability with advancing age 

in this group of children on the two measures. 

It was assumed in this study that the cognitive 

abilities necessary for effective problem-solving ability 

and role-taking ability (e.g., flexibility and the ability 

to alter behavior on the basis of environmental feedack) as 

measured by the WCST and the CRTT are mediated by the same 

executive function of the frontal lobes. It is possible 

however, that these skills originate from different areas of 

the frontal lobe. If this is the case, the WCST and the CRTT 

may be sensitive to different aspects of frontal lobe 

f unction. 

Fuster (1989; cited in Crowe, 1992) describes two 

principle syndromes associated with damage to specific areas 

of the frontal lobes. These include the orbitofrontal 

syndrome featuring disinhibition, poor judgement and 

emotional lability; and the syndrome associated with damage 

to the media1 and dorsolateral prefrontal cortex which 

results in impaired ability to initiate and carry out goal- 

directed behavior. The WCST, as a test of abstraction, is 

primarily sensitive to dorsolateral lesions (Heaton, 1981; 
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Kolb 8 Whishaw, 1990).  Due to the lack of correlation 

between WCST and CRTT performance in this study it is 

possible that the CR!M' is not sensitive to the same function 

as the WCST and thus, is sensitive to damage to the orbital 

area of the frontal lobes, This is plausible considering the 

influence of emotional processing and social judgement on 

the ability to consider the roles or perspectives of others 

necessary for effective social interaction (Damasio & 

Anderson, 1993; Damasio et al., 1994; Flapan, 1968) and 

which are affected by damage to the orbital region of the 

frontal lobes (Crowe, 1992). 

Crowe (1 992) suggests that damage to the media1 and 

orbital areas of the frontal lobes m a y  be discriminated on 

the basis of a test of word fluency. Kolb and Whishaw (1990) 

provide further evidence for this by suggesting that 

individuals with orbitofrontal damage are more affected on 

tests of verbal fluency, such as the Chicago Word-Fluency 

Test than are individuals with dorsolateral lesions. Another 

fluency test, the Newcombe Fluency Test, which is most 

sensitive to lesions in the left hemisphere is primarily 

used as a test of language (Kolb & Whishaw, 1990) and 

therefore, is not as discriminating a measure of frontal 

lobe function as the Chicago Word-Fluency Test- 

Further study is indicated with the use of a verbal 

fluency measure, such as the Chicago Word-Fluency Test, to 
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provide a more accurate comparison of the cognitive 

abilities being assessed by this measure and the CRTT. A 

significant correlation between the performance of children 

on a measure of frontal lobe function, such as the Chicago 

Word Fluency Test, and the CRTT may provide support for the 

role of the frontal lobes in social perspective-taking 

ability in chfldren. A larger sample size and sampling of a 

wider geographical area as well as the addition of a younger 

age group may provide more stability to the results and 

extend the generalizability of the results to a wider range 

of populations. 

Therefore, future study in this area would extend 

important implications for the assessment and sehabilitation 

of clinical patient populations experiencing deficits in 

social judgement following frontal lobe dysfunction. Similar 

findings would also extend to the consideration of social 

development in children by suggesting when children have 

developed the appropriate strategies and cognitive maturity 

necessary to alter behavior in accordance with the 

environment and thus, engage in appropriate social 

interaction with others. This has further implications for 

the training of social skills in childhood and adolescence. 
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Appendix A 

Letter to School Board 

requesting permission and description of study 



Mount Saint Vincent University 
Halifax, Nova Scotia, Canada B3M 2J6 

Phone 902 457-6341 FAX 902 445-3960 

Department of Education 
Graduate Studies 

April 28, 1994 

Dr* Joseph Morrison 
Superintendent of Research, Evaluation and Planning 
Halifax County-Bedford District School Board 
267 Cobequid Rd., P.O. Box 1000 
Lower Sackville, NoS. B4C 325 

Dear Dr, Morrison: 

As specified by your school board policy, 1 am reqnesting permission to conduct research 
within your school district. 1 am currently in the final stages of a Master of Arts in School 
Psychology degree program at Mount Saint Vincent University. As my Master of Arts 
Thesis, 1 am proposing a research study, conducted nnder the supervision of Dr. Ann 
Krane, designed to investigate the relationship between abstract problem-soking ski11 and 
the ability to consider the roles and perspectives of others through normal child 
development. This proposal has been approved by the university ethics review committee. 

I have discussed this proposed research with Mr. Dale Gouthro, Principal, Tantallon 
Elementary School, and have obtained permission to conduct this researcb in bis school 
pending permission from the school board. As part of my School Psychology program 1 
have completed a 500 hour practicum in the Western subsystem of the Halifax County- 
Bedford District School Board under the supervision of Pat Wheeler. During this 
practicum 1 spent considerable time at  Tantallon Elementary School and therefore, have 
established a familiar relationship with the school environment and staff. 

1 have enclosed documentation describing, in more detail, the nature of this proposed 
study. As indicated in this documentation 1 am interested in studying the development of 
problem-solving and role-taking skills in children from 8 to 11 years of age. Children will 
be randomly selected to participate in this study througb written parental permission. 
Parental permission forms will be provided to the school for dishibution among students 
in Grade 3, 4, 5, and 6 classrooms as soon as permission is granted. Data collection will 
begin as soon as possible following the retwrn of the parental permission forms, at the 
convenience of the school. 

If you require additional information o r  would like to sdiedule o meeting to discuss this 
proposed research in hrther  detail, please contact myself, or members of the Thesis 
Advisory Committee as specified in the enclosed proposal documentation. 

Yours sincerely, 

lnuuncac m.&- 
Dawnette RM. Benedict, B.Sc. 



Mount Saint Vincent University 

Department of Education 

Graduate Studies 

Research Project Involving School Children 

Date: April 28, 1994 

Department - 
Dawnette Benedict Graduate Education 457-4859 

9 DeDartment TeleDhoneNo, 

Dr. Ann Krane Psychology 455-5185 

TF(? of Project: 

Thesis Research: Master of Arts in School Psychology 

Universitv Advisorv and Ethics Comsr~ittee,: 

Dr. Ann Krane (Thesis Advisor) 

Dr. Stephen Perrott 

Rilda van Feggelen 

Title of Proiect: 

Frontal Lobe Developrnent and Social Perspective-taking 

in Children 

ProDosed: 

Effective social interaction requires the ability to 

consider different points of view and to take the role of 

others, as well as the ability to choose and adapt 

particular behaviors to the changing needs of a situation. 

These skills evolve through the process of normal child 



development and appear to be related to changes in cognitive 

development and the development of abstract problem-solving 

skills. In my study, 1 propose to study the relationship 

between the development of problem-solving and role-taking 

skills in a normal population of children between 8 and 11 

years of age. Children will be asked to complete a simple 

card-sorting task as well as a role-taking task requiring 

them to relate stories from their own perspective and from 

the perspective of a character in the story. A comparison 

will then be made to see if children's performance on these 

two measures is related throughout development. 

Subjec t s  Involved in the Research: 

The expected total number of subjects participating in 

this study is 40 children, 10 from each of the following age 

groups: 8, 9, 10, and 11 years of age. 

Time Requited for Each Sublect: 

Approxfmately one to one and a half hours. 

i r a  for Classroom Teachers : 

Tfme requfred to distribute and collect parental 

permission forms from students in the class. 

Plan for Obtainina Informed Consent: 

A letter (sample included), explaining the nature of 

the study, will be sent to the parents of al1 students in 

one Grade 3, 4, 5, and 6 classroom, requesting written 

permission for their child to participate in this study. 

s s 3 :  
When parental permission forms are returned, each form 



will be assigned a code number. Thereafter, the results of 

each subject will be identified by this number. Ten subjects 

(5 female and 5 male) per age group will be randomly 

selected from the total number of letters received providing 

consent. These ten subjects from each age group (for a total 

of 40 subjects) will be used as participants in this study. 

One master list containing the names of the subjects and the 

assigned code will be maintained in a secure place by the 

researcher, Individual performance will not be identified; 

instead, experimental results will be examined by age group. 

Time Schedule: 

To commence as soon as possible. Expected time required 

to complete research in the school is approximately three to 

four weeks following the start of the data collection 

procedure, 

Facilit_iesired: 

A quiet room, with minimal distraction, containing two 

chairs and a table. 

m: 
The purpose of this study is to investigate the 

relationship between abstract problem-solving skills and the 

ability to adopt the soles and perspectives of another 

through the process of normal child development. X f  the 

results indicate such a relationship exists, it may suggest 

the use of sole-taking measures for the assessrnent of social 

skills deficits known to occur as a result of loss of 

problem-solving ability, for example, following head injury. 



These results would also provide further evidence for the 

development of role-taking and problem-solving ability 

throughout childhood and adolescence, suggesting when in 

development children begin to engage in these abilities as 

well as implications for the training of social skills in 

children. 

Signed Student Researcher 
(Dawnette Benedict) 

Signed Thesis Advisor 
(Dr. Ann Krane ) 
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Appendix B 

Letter requesting parental permission and consent form 



Mount Saint Vincent University 
Hafifax, Nova Scotia, Canada B3M 2J6 

Phone 902 457-6341 FAX 902 445-3960 

Department of Education 
Graduate Studies 

Dear Parents: 

We are requesting your permission for your child to participate in a research 
study invcstigating the relationship between problem-solving skiils and the ability 
to consider the points of view and roles of others through normal chiid 
development. Please be assured that the performance data of individual children 
WU be coded to maintain confidentiality. Performance data will not be analyzed 
on an individual basis, nor will the performance of individual children be 
revealed to anyone. Participants in this study WU be randomly selected from the 
total number of permission slips rebrned granting consent. A total of ten 
children from your child's age group will be selected in this marner. 

Each child participating in this study wiJi be asked to complete a simple mrd- 
sorting task and then to describe four story sequences from their own point of 
view and then from the point of view of a character in the story. The children 
who have tried this task previously, have found it particularly eqjoyable. We 
would like to tape-record each chiid's description of the story sequences in order 
to ensure we have an accurate recording. Tbese descriptions wiIl then be 
recorded by hand from the tape and the tape immediately erased. There are no 
risks associated with this study and your child WU be given the opportunity to 
decline or withdraw participation at any tirne. 

If you have any questions or concerus regarding your child's participation in this 
study, please contact either Dr. A m  Krane at 457-6151, Dawnette Benedict at 
457-4859, or Rilda van Feggelen at 457-6329. 

Yours sincerely , 

Ann Krane, Ph.D. 

Dawnette Benedict, B.Sc. 



PLEASE COMPLETE THIS 'r'ORM AND RETURN IT IN TEE ENVELOPE 
PROVIDED TO YOUR m&D'S CLASSROOM TEACHER (Please tick 
appropriate responses): 

1 am the parentiguardian of, and 1 bereby grant permission for 

(name of child) to participate in the research study conducted 
by A. Krane and D. Benedict. 

I also hereby grant permission for the mearchers mentioned 
above, to audiotape 's (name of child) descriptions of the story 
sequences, .with the knowledge that the descriptions will be recorded by band 
from the tape and the tape immediately erased. 

m. .....a... NO. ......... 
1 would like to receive a sumrnary of the results upon completion of the 

study. 
m. .....o... NO. ...m.*..* 

Child's Birthdate 

Date 
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Summary of results to parents and participants 



Mount Saint Vincent University 
Halifax. Nova Scotia. Canada B3M 2J6 

Phone 902 457-6341 FAX 902 445-3960 

Department of Education 
Graduate Studies 

Dear Parents and Participant= 

We would like ta thank you for your participation in this research study investigating the 
development of problem-solving slr.ills and the ability to  consider the roles and points of view 
of others through childhood. The ehildren who participated in  this study ranged from 8 to 12 
years of age and were selected from grades 3, 4, 5, and 6. Dur to the number of permission 
slips returned, a random selection of ten subjects from each aga group was not made. Instead, 
each child for whom permission was granted had an opportunity to participate. 

In an effort to ensure the confidentiality of the participants. the data were not analyzed on an 
individual b a i s  nor were the data of individual children revealed to anyone. The performance 
data of individual children were combined to analyre the relationship between problem-solving 
and role-taking ability with respect to children's age. The results of children's performance on 
the role-taking task (descriptions of cartoon sequenees) indicate that as children grow older 
they become better able to consider and adopt the roles and points of view of others. 

An analysis of the performance of children of different ages on the card sorting task indicated 
that there was no difference in the problem-solving ability of the children between 8 and 12 
years of age. However. an analysis of the relationsbip between problem-solving and role-taking 
ability indicated that es children become more able to  consider and adopt the roles and points 
of view of others as they grow older, they also become better able to choose a correct strategy 
to solve a problem and wil l  consistently apply this strategy ta solve the problem. The 
development of these abilities appears to occur natumlly as children grow older. 

We would like ta express oui sincere appreciation to al1 those children who participated in this 
study. They al1 enjoyed the tasks and it was a pfeasure to rneet and work with each of them. 
We hope they al1 have a very safs and happy summer! 

If you have any questions regarding this study or the resufts summarized abovs, please contact 
either Dr. Ann Krane at 457-6151 or Dawnette Benedict et 457-4859. 

Yours sinceraly, 

Ann Krsne, PhD. 

@ & î u - B d  
Dawnette Benedict, B.Sc. 
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Table 1 

gr ou^ Means and Standard Deviations for Estimated Full Scale 

Deviation Ouotient ( I O E S )  

Group n M SD F P 

Gender 

Female 

Male 

Age i n  Years 

8 

Grade 
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Table 2 

Pearson Product-Moment Coefficients of Estimated WISC-III Full Scale - 
Deviation Quotient (IOES) with Performance on the Wisconsin 

Card Sorrins Task and Chandler Role-Takinu Task 

Variables 1 2 3 4 5 6 7 8 9 

IQES 

2. CATC 

3 .  PERR 

4 .  PERE 

5 .  TCR 

6 .  TERR 

7. LLEA 

Notes : 
IQES t Estimated WISC-III Full Scale Deviarion Quotient 
CATC = Categories Achieved 
PERR = Perseverative Responses 
PERE = Perseverative Errors 
TCR = Total Correct Responses 
TERR = Total Errors 
LLEA = Learning to Learri 
FMS = Failures to Maintain Set 
CRTT Coq. = CRTT Composite score 
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Table 3 

Analvsis of Covariance Least Sauare Means Multiple 

Com~arison Test of CRTT Com~osite Scores for the Main Effect 

of Aqe 

- 

Age Group N CRTT Composite Score ~rouping' 

' Means w i t h  the  same l e t t e r  are not significantly 
different. 



m0up CATC PERR PERE TCR TERR UEA FUS FMS' 

' Adjustcd means f r w  d y s i s  of cavariancc wing IQES u cavariatc 
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Table 5 

Wisconsin C a r d  Sortinq Test T-test Conmarisons of Ase G ~ O U D  w i t h  Aue- 
m ~ r o ~ r i a t e  D e v e l w m e n t a l  and Adult N o m s  

G r o u p  N M SD t P 

Ase i n  Months 

11 
11' 

Adul tb 

Cateqories Comleted 

O. 11 n .'S. 
1.18 n.6 .  

(con cinuedl 
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Table 5 (continuedl 

Perseverative Errors 

Failures to Maintain Set 

Chelune & B a e r ,  1986; Heaton, 1981 
WISC-III (BD 6 VOC) ; ' PPVT; WAIS 
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Table 6 

Wisconsin Card Sortinq Task Acre gr ou^ Means and Standard 

Deviations 

Group PERR TCR TERR LLEA FMS' 

l Adjusted means from analysis of covariance using IQES as 
covariate. 




