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ABSTRACT 

An important question in the area of child development is the nature of the 

relationship between social and cognitive development. Does cognitive development 

affect social competence, are there reciprocal effects between the two areas, or does 

social competence affect cognitive development? The present study investigated the 

direction of effect between social development and cognitive development in Native 

American children during early childhood. 

The study involved the secondary analysis of existing data from the Navajo 

Nation Transition Project. Data for one hundred and fifty one children attending 

Kindergarten were used in the study. The children were graduates of Head Start, a 

program that offered services to promote the development of low-income children and 

their families. Cognitive and social developmental level in this study was measured by a 

measurement and planning system (MAPS) devised for the assessment of young 

children's developing ability through a path-referenced approach. 

A nonrecursive linear structural equation model was used to ecamine if there was 

a reciprocal relationship between social and cognitive development. The study revealed a 

direction of effect from cognitive development to social development. No reciprocal 

relationship was found between the two areas of development. Future research directions 

and implications were also addressed. 
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CHAPTER 1 

INTRODUCTION 

Among the recent trends in developmental psychology, is the increased interface 

of work on cognition with research on social behavior. For example, scientists have 

described a number of competencies children need for social interaction, such as; (a) 

taking into account information about others' emotions, or cognitions; and (b) developing 

appropriate strategies of interaction after considering possible outcomes from different 

modes of action (Coie & Dodge, 1998; Eisenberg, 1998). Thus, there is increasing 

awareness of the effects cognitive factors play in social development. 

Heightened interest also exists in the association between the academic and social 

domains. Several authors have noted that researchers must attend to social factors if they 

are to understand more fully students' classroom learning and achievement (Goodenow, 

1992; Juvonen& Weiner, 1993; Wentzel, 1996). 

Traditionally, social development has been linked to children's overall adjustment 

and competence. Sociable children tend to be emotionally well adjusted throughout 

childhood, and more assertive than children whose social competence is less well 

developed (Ollendick, Weist, Borden & Green, 1992). Socially isolated children are less 

likely to graduate, and are more likely to become delinquent and suffer mental health 

problems as adults (Bierman & Wargo, 1995; Kupersmidt & Coie, 1990). 

Recently, however, several types of evidence have linked children's social 

competence to their academic performance, school adjustment, and motivation for 

schoolwork (Eisenberg & Fabes, 1998; Feshbach & Feshbach, 1987; Ladd, 1990; 
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Lambert & Nicoll, 1977; Parker & Asher, 1987; Patrick, 1997; Wentzel, 1986; Wentzel 

& Asher, 1995). 

Before we discuss such types of evidence, it is important to define social 

competence. Social competence has been an important evaluation outcome of early 

childhood intervention programs, and Head Start in particular (Zigler & Trickett, 1978). 

It has been suggested that there are as many definitions of social competence as there are 

researchers working in this area (Anderson & Messick, 1974; Dodge, 1985). A common 

definition is "an individual's everyday effectiveness in dealing with his environment" 

(Zigler, 1973, p.44). Recently, Rubin and Rose-Krasnor (1992), drawing fi-om a variety 

of definitions, defined social competence as "the ability to achieve personal goals in 

social interaction while simoultaneously maintaining positive relations with others over 

time and across situations" (p. 285). 

Social competence is frequently inferred from children's sociometric status, from 

peer, teacher and observer evaluations of children's social behavior, and children's own 

reports (Patrick, 1997). The literature reviewed here encompasses these 

operationalizations. 

Interpersonal aspects of social competence such as peer acceptance and prosocial 

and responsible types of behavior have been associated with tendencies for high 

academic achievement. Research shows that the quality of peer relations in Kindergarten 

is associated with gains in school performance during the school year (Ladd, 1990). 

Quality of peer relations in elementary school has been shown to be a predictor of school 

avoidance and failure in adolescence (Coie, Terry, Lenox, Lochman, & Hyman, 1995; 
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Parker & Asher, 1987). In addition, prosocial types of behavior, and prosocial 

interactions with peers have been related to positive intellectual outcomes (Feshbach & 

Feshbach, 1987; Green, Forehand, Beck, & Vosk, 1980; Wentzel 1993). Aspects of 

socially responsible behavior have been related to academic competence as well (Horn & 

Packard, 1985; Lambert, 1972; Patrick & Townsend, 1995). Prosocial and socially 

responsible types of behavior in school have been found to be significant predictors of 

classroom grades, even when IQ, teachers' preference for students, femily structure, sex, 

ethnicity, and days absent from school are taken into account (Wentzel, 1993). 

On the other hand, social rejection and aggressive behavior have been associated 

with tendencies for academic failure. Interpersonal problems in childhood have been 

found to be often more powerful predictors of later academic achievement than 

intellectual ability (Dishion, 1990; Green, Forehand, Beck, & Vosk, 1980; Wentzel, 

1991a). 

In addition, intrapersonal aspects of social competence such as problem-solving 

and self-regulatory capabilities have been linked to academic accomplishments (Ford, 

1987; Wentzel, Feldman, & Weinberger, 1991; Zimmerman, 1990). Research suggests 

that self-regulatory types of behavior such as goal setting, planning, and self-evaluation 

appear to predict fairly well academic achievement (Pintrich & De Groot, 1990; Sink, 

Bamett, & Hixon, 1991; Zimmerman & Martinez-Pons, 1986). 

Statement of the Problem 

That children's academic competence is related significantly to their social 

competence is well documented. However, previous studies have not adequately 
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investigated whether a reciprocal relationship exists between social and cognitive 

development. 

In addition, from a developmental and an educational policy perspective, it is 

important to investigate the development of social competencies, intellectual 

accomplishments, and their interrelationship during early childhood. Longitudinal studies 

have shown that children's levels of early academic achievement tend to be relatively 

stable throughout their academic lives (Ensminger & Slusarcick, 1992; Entwisle & 

Hayduk, 1981). Results indicate that various measures of performance in first grade (such 

as grades and standardized achievement scores) are significant predictors of long-term 

difficulties and dropping out of high school (Bierman & Wargo, 1995; Cairns, Caims, & 

Neckerman, 1989). In addition, Alexander, Entwisle & Dauber (1993) suggest that by the 

end of third grade children have established achievement trajectories that they are likely 

to follow during their academic careers. Thus, it is important to study factors that 

influence the development of young children's academic achievement patterns while they 

are beginning to be established. 

Furthermore, for years, many developmentalists have acknowledged that research 

on differences among various groups (e.g., cultures or subcultures) is valuable in helping 

to describe factors that influence diverse courses of development. Investigators are 

finding that factors influential to development sometimes vary in different contexts and 

for different groups (Eisenberg, 1998). Although there is a significant amount of cross-

cultural developmental research, emphasis on the study of social behaviors and academic 

achievement patterns of ethnically diverse populations in North America has received 
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limited attention (McLoyd, 1990; Spencer, 1990). An investigation of such processes in 

ethnically diverse populations should be a useful addition to developmental research. 

Purpose of the Study 

The purpose of this study was to investigate the nature of the relationship between 

social development and cognitive development. Does cognitive development afifect social 

development, are there reciprocal effects between the two areas, or does social 

development affect cognitive development? 

Cognitive and social developmental level in this study was measured by a 

measurement and plaiming system (MAPS) devised for the measurement of young 

children's developing ability through a path-referenced approach (Bergan, 1981). 

Within the perspective of path-referenced assessment, development is measured 

in terms of position on a latent-ability dimension or path (Bergan, 1988). The use of a 

latent-ability dimension makes it possible to link an ability test score to a position in a 

developmental sequence. Latent ability and item difficulty are placed on the same scale. 

This allows for referencing an ability score to a child's position in a developmental 

sequence represented by test items that have been ordered by difficulty. The ability score 

can be thought of as a developmental level score because it references performance to 

position in a sequence (Bergan, 1988). 

The developmental level score distinguishes path-referenced assessment from 

norm-referenced assessment, which is concerned with the position of an individual in a 

norm group. The developmental level score also distinguishes the path-referenced 

approach from criterion-referenced assessment concerned with achieving mastery of 
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instructional objectives. The path-referenced perspective is concerned with the goal of 

increasing ability, or developmental level (Bergan, Clement, Stone, & Feld, 1985). 

The ability construct is fundamental to the latent-trait perspective. The 

assumption of the latent-trait perspective is that the probability of correct performance on 

individual test items is determined by an underlying latent ability or trait and by item 

characteristics such as discrimination and difficulty. This implies that the acquisition of 

new knowledge indicates not merely the mastery of specific objectives, but rather a 

change in ability or developmental level (Bergan, Sladeczek, Schwarz, & Smith, 1991). 

Cognitive developmental level in this study was measured by math and literacy 

scales. Math knowledge areas include counting objects, addition with objects, subtraction 

with objects, fractions, seriatioa, identifying numerals, geometric shapes, knowledge 

about money, and knowledge about time. Literacy knowledge areas include story 

structure, causal relations in stories, story-telling, writing, print knowledge, phonemic 

awareness, and reading words in context. 

A social developmental scale measured social development in this study. 

Knowledge areas include the following; a) social interaction (helping and sharing, 

expresses supportive feelings, takes turns, negotiates conflict resolution, respects the 

property of others, and makes and maintains friends); b) social understanding (inferences 

in social situations; self-esteem); c) social responsibility (follows directions, follows 

social rules); and d) self-regulated learning (child directed learning, seeking help, goal 

setting and platming, and self-evaluation) (Bergan & Feld, 1990). 



The research question of the study was whether a reciprocal relationship exists 

between social developmental level and cognitive developmental level as measured by 

the MAPS measuring and planning system for young Native American children. 



CHAPTER 2 

REVffiW OF THE LITERATURE 

Social Interaction: Making Friends 

Interactions and relationships with peers constitute powerful socialization agents 

that contribute to children's social, emotional, and cognitive development (Rubin, 

Bukowski, & Parker, 1998). 

Currently, there is recognition of multiple levels of analysis of the peer system. 

Hinde (1987) discusses children's experienc;;3 with peers by defining several levels of 

social complexity; within individuals, within interactions, within relationships, and within 

groups. Individuals bring to interactions with peers their temperaments, social perception 

and social problem-solving skills. Interactions among individuals vary according to the 

type of social situation and the individuals' characteristics. Interactions are embedded in 

longer-term relationships. Friendship is a form of dyadic relationship. Finally, 

relationships are embedded into networks of relationships that are called groups such as 

teams and school classes. Processes at any one level influence those at the other levels. 

Developmental Aspects of Friendship 

Young children express preferences for some peers over others. Age and sex 

appear to influence their preferences (Hartup, 1989). In addition, young children appear 

to be attracted to peers that display similar behavioral patterns, a phenomenon known as 

behavioral homophyly (Rubin, Lynch, Coplan, Rose-Krasnor, & Booth, 1994). 

The behavior of young children with friends is distinct from their behavior with 

children who are familiar but not friends. Friends tend to engage in more social 
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interaction, cooperate, and play in more complex ways than nonfriends (Baudomiiere, 

1987; Doyle, 1982; Gottman, 1983). They also engage more in conflicts and quarrelling 

types of behaviors such as refusals, threats, and assaults (ICnde, Titmus, Easton, & 

Tamplin, 1985). 

Additionally, Hartup & Laursen (1991) reported that there is a difference in the 

way that young friends and nonfiiends resolve conflict, and in the outcomes of those 

conflicts. Friends tend to use negotiation more, and resolutions tend to be more fair 

among friends. Following conflict resolution, friends tend to be in closer physical 

proximity and continue interacting than nonfriends. These differences indicate the 

importance of friendship as a context that provides qualitatively different experiences 

than one with nonfriends. 

Friendship and Academic Abilitv 

Different aspects of peer relations appear to be significant predictors of school 

adjustment and academic ability in particular. Children's ability to settle conflicts (e.g. 

object disputes) among themselves appears to be positively related to their overall 

adjustment (Krasnor & Rubin, 1983; Shure, 1982). Quality of peer relations in 

elementary school has been found to predict academic difficulties, truancy, and high 

school dropout rates (Cairns, Calms, & Neckerman, 1989; Parker & Asher, 1987). It 

appears that the types of relationships children form with peers are a source of support or 

stress (Bemdt & Perry, 1986), and influence early school adaptation (Ladd, 1990). 

Another aspect of children's peer relations that may influence school performance 

is their peer status among classmates. Children's social position in the peer group may 
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afifect aspects of school experience such as opportunity to play and access to partners 

(Ladd, Price, & Hart, 1990). Furthermore, Wentzel and Asher (1995) reported 

differences among popular, rejected and neglected young adolescents on measures of 

school adjustment. Their peers perceived popular children as helpfiil, good students. 

Neglected children were perceived as good students by their peers and highly 

independent by their teachers. Rejected students were perceived as weak students and 

lacking in self-confidence. Within this group, rejected-aggressive students were not 

interested in school, and were perceived as noncompliant and potential troublemakers at 

school. 

Longitudinal research also provides evidence of the connection between peer 

rejection and later school performance. Ollendick, Weist, Borden, and Greene (1992), in 

a five-year longitudinal study, reported that children who were disliked by their peers, 

were more likely to fail a subsequent grade than accepted children were. Coie, Lochman, 

Terry, and Hyman (1992), in a three-year longitudinal study reported that higher level of 

social rejection prediaed later grade retention and poorer transition and adjustment to 

middle school. The above studies clearly show the association between peer relations and 

subsequent school adjustment. 

Finally, of particular importance for this study, is the work of Ladd and his 

colleagues about the potential influence of fiiendships on academic performance in 

young children (Ladd, 1990; 1991; Ladd, Kochenderfer, & Coleman, 1996). In a study of 

transition to Kindergarten, Ladd used a longitudinal design and obtained measures of 

fiiendship, sociometric status, and school adjustment. After controlling mental age, sex. 



and preschool experience, measures of classroom peer relationships were used to predict 

subsequent school adjustment. Results indicated that children with many friends at school 

entrance developed more positive school attitudes in the early months, as compared to 

children with fewer friends. Children who maintained their friends, and made new friends 

made gains in school performance as the year went by. On the other hand, children who 

were rejected by their peers were less likely to develop a positive school attitude and 

positive school performance. Since initial assessment of school adjustment, performance, 

and peer relationships were accounted for, these findings point to a causal link between 

friendship and academic performance for this age group. 

Furthermore, Ladd et al. (1996) examined friendship quality as a predictor of 

school adjustment during the transition to first grade. School adjustment was determined 

based on measures of school-related affect, perceptions, involvement, and performance. 

Results indicated that young children who perceive their friends as validating or helpful 

(i.e., offering aid), tend to be more satisfied with their friendships, see their classmates as 

supportive, and develop positive attitudes toward school. In addition, perceived conflict 

in friendships was associated with higher levels of school avoidance and lower levels of 

classroom engagements. This association was stronger for boys than for girls. 

In summary, it appears that children's peer relationships play an important role to 

the development and tiuiintenance of school adjustment and, in some cases, to academic 

performance. Studies suggest a positive link between friendships and school performance 

and adjustment, specifically for young children. 
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Social Responsibility 

The development of social responsibility is an important function of schooling 

and contributes to positive adaptation within social systems. Historically, character 

development and social responsibility have been included in the majority of educational 

policy statements as goals for public schools in the United States (Wentzel, 1991a). 

Social responsibility refers to adherence to social rules and role expectations 

(Ford, 1985). Most relevant to academic ability are rules designed to promote learning 

such as staying on task, participating in classroom activities, respecting others, and 

participating in groups in a positive way (Wentzel, 1991a). 

Teachers appear to have similar social rules that they expect their students to 

follow. Trenholm and Rose (1981) interviewed elementary school teachers and identified 

six categories of appropriate student behavior: appropriate responses to academic 

requests, impulse control, cooperative interactions with peers, participation in classroom 

activities, mature problem solving, and recognition of appropriate contexts for different 

types of behavior. In addition, rules for peer relationships in elementary classrooms tend 

to focus on sharing resources, being nice to each other, acting properly, cooperating with 

others, and harmonious problem solving (Sieber, 1979). Relatedly, Blumenfeld and her 

colleagues reported that teacher communications about student responsibility focus on 

academic performance, academic-related rules (e.g., proper ways to do work), social rules 

(e.g., talking, following rules), and social-moral norms (e.g., avoiding cheating and 

fighting) (Blumenfeld, Pintrich, & Hamilton, 1987; Hamilton, Blumenfeld, Alcoh, & 

Muira, 1989). 
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Developmental Aspects of Social Responsibility 

The extent of teachers' focus on the communication of these rules varies based on 

student age. Elementary and middle school teachers spend more of their time on 

classroom management than those in other grades (Brophy & Evertson, 1978; Brophy & 

Evertson, 1981). This finding may be related to relative changes of the social influence of 

parents, teachers, and peers, as children grow up. Peers may play an increasingly 

important role as children reach adolescence. In addition, children's understanding of 

academic rules and norms may change developmentally (Eisenberg & Fabes, 1998). 

Specifically, there have been several studies about children's understanding of 

what it means to be a competent student. Some research suggests that young children 

frequently base their competency evaluations on the presence or absence of good work 

habits and high effort. They also appear to pay attention to social information, such as 

how well they stay out of trouble and please their teacher when evaluating their own 

academic competence (Nichols & Miller, 1984b; Stipek, 1984a). 

Not all studies paint the same portrait about young children. Blumenfeld, Pintrich, 

and Hamilton (1986) reported that elementary school students were able to clearly 

distinguish among ability, hard work, and conduct. Students related ability to task 

performance and grades, effort with working and completing work, and conduct with 

being quiet and staying out of trouble. In another study, 25% of junior high and high 

school students reported that social responsibility is an important factor of classroom 

success (Wentzel, 1987a). These studies suggest that although it appears that students 
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difTer in their conceptions about academic ability, they relate socially responsible 

behavior to school performance (Wentzel, 1991a). 

In summary, there is evidence that academic ability is not the only criterion for 

successful school performance. Teachers promote socially responsible forms of behavior. 

Students perceive social responsibility as an important factor for school success, and, 

sometimes equate socially responsible forms of behavior with academic competence. 

Social Responsibilitv and Academic Abilitv 

Several types of research provide evidence of a positive relationship between 

academic performance and social responsibility. Results of correlational studies indicate 

an association between positive academic achievement outcomes and classroom behavior 

and compliance. For instance, Cobb (1972) investigated the prediction of academic 

achievement in the areas of reading, spelling, and arithmetic in elementary aged children. 

He reported that students who talk about academic material to their peers and follow 

academic rules are more likely to succeed than students whose social interactions are less 

concerned with academics. Another powerful predictor of academic performance was 

compliance with teacher's instructions. Likewise, Lambert and Nicoll (1977) reported 

that classroom adaptation contributed significantly to both first- and second-grade 

reading performance after the effects of sex, socioeconomic status, and ethnicity were 

controlled. In their study, classroom adaptation included behaviors such as difficulty in 

following directions and doing independent work, and lack of interest in learning tasks. 

In addition. Hops and Cobb (1974) reported that programs that aim to increase specific 
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classroom behaviors such as attending to the teacher and volunteering to participate in the 

classroom result in gains in reading achievement. 

More recently, Patrick and Townsend (1995) reported that first-graders' social 

behavior, as perceived by their teachers, was strongly related to academic competence. It 

appears that teachers in this study valued behaviors such as confidence, independence, 

responsibility, socialization, ability to make finends, and follow simple instructions. 

These results lend support to Entwisle, Alexander, Cadigan, & Pallas' (1986) study which 

suggests that children in grades 1-3 who behave well appear to learn more, or are 

evaluated more positively by their teachers. 

Furthermore, Wentzel (1991b) reported significant and moderate correlations 

between students' grades and social competence in adolescence. All aspects of social 

competence -socially responsible behavior, sociometric status, and self-regulatory 

processes- were significantly related to students' grades. In particular, socially 

responsible behavior contributed significantly to the relationship between grades and the 

other two aspects of social competence when controlling for IQ, sex, ethnicity, school 

absenteeism, and family structure. 

In a meta-analysis, Horn and Packard (1985) examined factors related to early 

learning problems. They reported that social-emotional factors predicted academic 

achievement as well as or better than intellectual ability, sensory deficits, or neurological 

fartors. 

Longitudinal research provides similar evidence. For example, Lambert (1972) 

examined the school performance of a group of second- and fifth-grade students later in 



high school. Among the intellectual predictors, elementary school grades predicted a 

grater range of high school behavior (academic performance and high school adjustment) 

than IQ or achievement scores. Among the nonintellectual predictors, teachers' rating of 

socially responsible types of behavior was a significant predictor of high school grades 

and test scores, more so than IQ or academic achievement scores. It is interesting that 

certain behaviors of elementary school students rated by the teachers had differential 

prediction power depending on the grade of the students. For example, getting into fights 

was a good predictor of high school status in fifth grade, but not in second grade. These 

results reflect developmental differences and tend to support evidence by Entwisle et al. 

(1986) that children tend to establish relatively stable educational trajectories by third 

grade. 

Moreover, Feldhusen, Thurston, and Benning (1970), in a five-year longitudinal 

study, found that aggressive and disruptive behavior in third and sixth grade was a strong 

negative predictor of grades in eighth and eleventh grade when controlling for IQ, sex, 

grade level, and home location factor. Likewise, Safer (1986) reported that retention in 

elementary grades is related to academic and behavior problems, while retention in 

middle school is related to classroom behavior problems. 

However, this research does not address the question of how social competence 

and academic performance are related. There may be reciprocal relationships between the 

two constructs. Reciprocal influences may exist because behaving responsibly can 

promote opportunity to leam in the classroom, increase positive attention and instruction 

by the teacher, and the development of positive peer relationships that constitute 
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important motivational resources for learning. On the other hand, students who have 

academic difficulties or a history of academic failure may tend to reject classroom norms, 

and subsequently act in socially irresponsible ways (Lambert & NicoU, 1977; WentzeL, 

1991b). 

In summary, there is evidence of positive links between social responsibility and 

academic ability. Socially responsible behavior is a significant aspect of the educational 

process and a predictor of children's academic performance. 

Self-Regulated Learning 

Another area that contributes to children's successful adaptation to school is self-

regulation. Academic self-regulation characterizes students "who are metacognitively, 

motivationally, and behaviorally active participants in their own learning" (Zimmerman, 

1986, p.308). Examples of metacognitive processes include plaiming, goal setting, 

organizing, self-monitoring, and self-evaluation (Como, 1986). Perceptions of autonomy, 

positive self-attributions and high self-efficacy, are some of the motivational processes 

(McCombs, 1986). Behavioral processes such as help seeking and self-instruction aim to 

create environments that optimize learning (Zimmerman & Martinez-Pons, 1986). 

The development of self-regulated learning can be conceptualized as a social 

phenomenon. According to social cognitive theory, self-regulated learning is influenced 

by personal, environmental, and behavioral determinants. A reciprocal relationship exists 

among these determinants. The influence of these determinants varies according to 

temporal and contextual factors (Bandura, 1986). In addition, social constructivists state 

that the development of children's self-regulation is a social process in which children's 
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capabilities develop into higher cognitive functions through social interactions. Children's 

self-regulated learning is developed through adult assistance. Children gradually 

internalize the competencies gained through interactions with socializing agents, and 

develop their personal skills (Vygotsky, 1978). 

Developmental Aspects of Self-Reeulated Learning 

Studies have found some evidence of developmental differences in the use of 

specific self-regulation strategies in early childhood (Paris & Newman, 1990). For 

example, asking for help from peers and adults to cope with learning difficulties is 

considered one of the most important skills for children (Ames, 1983; Nelson-Le-Gall 

1985). Researchers have suggested that the awareness of the need for help increases with 

age. As children grow up, they develop a better understanding of their cognitive 

capabilities, and an increasing awareness of the need for help in problem-solving 

situations (Baker & Brown, 1983). 

Relatedly, at the elementary school level, Newman and Goldin (1990) found that 

learning is more likely to result from asking for help from an adult, rather than from a 

peer. Other findings were that children are generally more concerned with possible 

negative perceptions such as being "dumb" when asking help from peers than from 

adults, and seeking help in math was greater than seeking help in reading. Additionally, 

Zimmerman and Pons (1986) reported that high achieving students relied more on social 

sources of assistance than lower achieving classmates. 

Goal setting and plaiming is another important self-regulated learning strategy 

that contributes to children's academic performance. Research indicates that as children 



29 

grow older, they become more skilled in their formulation of goals and plans and more 

able to design plans in achieving goals (Baker-Senett, Matusov, & Rogof^ 1993). 

Moreover, Gardner and Rogofif (1990) reported that children's goal setting and advance 

planning skills increase with age. 

Similar results have been reported for the self-evaluation strategy. Research has 

shown that children's self-evaluation abilities increase with age (Newman, 1990; 

Pressley, Levin, Ghatala, & Ahmad, 1987b). Young children appear to have inaccurate 

and inflated perceptions of their school competence (NichoUs, 1978; Parsons & Ruble, 

1977). However, Butler (1990) reported that young children who are asked to evaluate 

their performance against a tangible criterion of mastery (i.e., "copy this drawing as 

accurately as you can"), appraise their work as realistically as older children. This finding 

is important because it focuses on conditions that make young children's self-appraisals 

more realistic, and promote their self-evaluation skills. 

Self-Regulated Learning and Academic Ability 

There is research indicating that self-regulated learning strategies have a positive 

effect on children's academic ability. Metacognitive aspects of self-regulated learning 

have been associated with academic achievement (Covington, 1992). For example, a 

meta-analysis of 47 studies showed that metacognition and performance on laboratory 

memory tasks are moderately correlated (Schneider, 1985). Studies in classroom settings 

provided similar results. For instance. Sink, Bamett, & HBxon (1991) obtained measures 

of planning and self-assessment and academic achievement of middle school students. 
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Results indicated that planning and self-assessment significantly correlated with teachers' 

grades and standardized test scores in math, reading, and science. 

Likewise, Pintrich and DeGroot (1990) examined the relation between self-

regulated learning and academic performance for middle school students. A self-report 

measure of self-regulation and use of learning strategies was administered, and data about 

academic performance were collected from work on classroom assignment. Results 

indicated that students who employed metacognitive strategies such as memorizing, 

organizing, and transforming the classroom material through elaboration and rehearsal 

performed better academically than their peers who did not use these strategies. In 

addition, self-regulation was the best predictor of academic performance on all of the 

academic outcome measures collected. This suggests that the use of self-regulating 

processes such as goal setting, planning, and effort management is important for 

classroom academic performance. It is interesting to note that cognitive strategy use 

alone had a negative relation to performance. This suggests that cognitive strategy use 

contributes positively to academic performance only when combined with self-regulatory 

strategies. This result lends support to research that suggests that students should learn 

specific learning strategies, in conjunction with how and when to use strategies 

appropriately (Ghatala, 1986; Paris, Lipson, & Wixson, 1983). 

At the high school level, Zimmerman and Martinez-Pons (1986) found that 

student's use of 14 types of self-regulated learning strategies in six learning contexts was 

highly correlated with their academic placement. Student's placement in advance versus 

other achievement tracks was predicted with 93% accuracy. These strategies included 
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self-evaluation, organizing and transforming information, self-monitoring, seeking peer 

and teacher assistance, reviewing notes, tests, or textbooks. 

Subsequently, Zimmerman and Martinez-Pons (1988) examined the construct 

validity of their model of self-regulatory strategies by using student interviews, teacher 

ratings, and achievement test outcomes at the high school level. Factor analyses of 

teacher ratings and students' standardized scores in Math and English produced a single 

self-regulated learning factor that accounted for 80% of the explained variance. This 

factor, although correlated with a student achievement factor, was separate from it. This 

suggests that students' use of self-regulation strategies plays a distinctive role in students' 

academic performance. 

Motivational aspects of self-regulated learning have been related to academic 

achievement as well. Self-regulated learning processes such as goal setting have been 

found effective in promoting children's learning and self-efficacy perceptions (Schunk, & 

Zimmerman, 1997). Relatedly, Schunk (1981) compared modeling training and didactic 

instruction in math with elementary school children. Both modeling and didactic 

instruction produced positive gains in self-efficacy, math skills, and task persistence. Path 

analyses results indicated that self-efficacy linked the effects of type of instruction and 

task persistence during learning. 

Relatedly, Pintrich and DeGroot (1990) examined relationships between 

motivational orientation, self-regulated learning, and classroom academic performance 

with middle school students. Results indicated that self-efficacy and intrinsic value were 
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positively related to academic performance. Regression analyses indicated that self-

efScacy emerged as one of the best predictors of performance. 

Furthermore, Zimmerman and Martinez-Pons (1986) studied the relation between 

efficacy perceptions and use of self-regulated learning strategies. Students from fifth, 

eighth, and eleventh grades participated in the study. Generally, eleventh-grade students 

surpassed eighth-grade students, who in turn surpassed fifth graders on all measures of 

self-regulated learning. According to these results, students' perceptions of self-efficacy 

are increasing as a function of their grade. 

This outcome is in contrast with developmental information about perceptions of 

academic competence. Studies show that children's perceptions of competence decline 

from the time they enter school through high school. This may be attributed to 

competitive grading and the students' own growing sense of ability as a stable trait 

(Nichols, 1978; Paris & Byrnes, 1989). It appears that while growing, students' 

perceptions of self-efficacy increase and their perceptions of academic competence 

decline. Zimmerman and Martinez-Pons (1986) suggest that this may be due to the 

difference between measures of competence and measures of self-efficacy. Competence 

indices include comparisons between a student-rater and his or hers classmates, whereas 

self-efficacy indices focus on ratings of performance without comparison to the 

performance or skills of others. This type of developmental information appears useful 

for designing instruction that build on aspects of self-efficacy. 

In summary, self-regulated learning is positively associated with academic 

learning and performance. Metacognitive, behavioral and motivational aspects of self-
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regulated learning interact and contribute to learning and academic performance. 

Children's help seeking, goal setting, planning, and self-evaluation capabilities vary 

depending on children's age and learning cont&ct. Knowledge of the componential and 

developmental nature of self-regulated learning allows parents and teachers to design 

optimal conditions for learning. 

Social Interaction; Helping and Sharing 

Another area researchers have studied in relation to children's social competence 

and academic performance is prosocial behavior. Prosocial behavior is defined as 

voluntary behavior intended to benefit another, regardless of the nature of the motive 

(Eisenberg & Fabes, 1992). A subgroup of prosocial behaviors important to this study is 

altruism. A common definition of altruism is "voluntary behavior intended to benefit 

another for internal motivation reasons such as concern for others, or self-reward, rather 

than the expectation of external concrete rewards or the avoidance of punishment" 

(Eisenberg, 1988, p. 462). 

Important mediators of altruistic behavior are emotions such as empathy and 

sympathy. Historically, researchers have defined empathy as a cognitive response, an 

affective response, or both. Currently, definitions of empathy tend to focus more on its 

affective qualities. A common definition of empathy is the tendency to experience and 

share the same emotion as the other person. Sympathy refers to experiencing feelings of 

sorrow or concerns for another's condition (Eisenberg, 1989). However, this distinction is 

not always made clear in the literature (Eisenberg & Miller, 1987). Often, researchers use 

the terms empathy and sympathy interchangeably. 
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Both cognitive and affective components are required for the production of 

empathy and sympathy; discriminating affect cues in others, taking the perspective of 

another person, and experiencing affect (Eisenberg, 1989; Feshbach, 1975; Wispe, 1986). 

There is a plethora of correlates of prosocial responding: biological factors, 

cognitive abilities, family-and peer influences, academic achievement, perspective-taking 

skills, interpersonal problem-solving skills, moral reasoning, social competence, self-

esteem, and emotional regulation capabilities (Eisenberg, 1988; Eisenberg & Fabes, 

1998). Of particular relevance to this study is prosocial behavior in early childhood, and 

its sociocognitive correlates. 

Developmental Aspects of Helping and Sharing 

Research indicates that young children are capable of limited perspective-taking 

(which is considered to relate positively to prosocial behavior), and prosocial behaviors 

(Radke-Yarrow, Zahn-Waxler, & Chapman, 1983; Shantz, 1983). Hof&nan (1984) 

suggested that a child's increasing ability to take the perspective of another, and to 

differentiate between self and other play an important role in the development of empathy 

and prosocial behavior. 

Studies show that infants show empathic distress, and toddlers exhibit prosocial 

interventions such as comforting distressed others, sharing objects, and helping others 

with tasks (Radke-Yarrow et al., 1984). There is evidence that altruistic behavior 

increases as children get older (Radke-Yarrow et al., 1983; Underwood & Moore, 1982a). 

However, age-differences in prosocial behavior appear complex. They differ as a 

function of the types and measures of prosocial behaviors, and the contexts used in the 



35 

studies. For example, the frequency of some types of prosocial behaviors such as 

donating appears to increase during the school years, whereas others such as comforting 

may not. Sharing appears to increase with age, but mainly when sharing is with 

hypothetical others (Eisenberg & Fabes, 1998; Radke-Yarrow et al., 1983). 

Moreover, there is some evidence of developmental changes in children's motives 

for prosocial responding. Researchers generally have found that young children tend to 

use primarily self-oriented reasoning for helping. In mid-childhood there is an increase in 

other-oriented and altruistic motives for prosocial behavior (Bar-Tal, Raviv, & Leiser, 

1980; Eisenberg, 1986). 

Results on age-related changes in empathy and sympathy, two important 

mediators of altruism, appear mixed. For example. Underwood & Moore (1982) reviewed 

a body of studies and concluded that empathy appears to be unrelated to altruism in 

childhood. However, other researchers attempting to explain this conclusion indicate that 

results vary based on whether the constructs of empathy, sympathy, and personal distress 

have been differentiated and on the type of method used to assess empathy. Often, studies 

using picture-story measures conclude that empathy appears unrelated to altruism in 

childhood (Eisenberg & Miller, 1987; Lennon, Eisenberg, & Carroll, 1983). 

Furthermore, a number of researchers have used measures that put more emphasis 

on the social interchange cues rather than cognitive processing demands. In addition, they 

use contextualized perspective-taking measures with young children that are tailored to 

their age for verbalization and processing demands (Denham, 1986). Results indicate that 

when such measures are employed, young children are able to make inferences about 
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emotions and emotional needs of others. When they are in familiar surroundings, they 

respond to others' emotional needs by behaving prosocially in a spontaneous way (lanotti, 

1985; Strayer, 1980). They begin to understand about the causes and consequences of 

emotions (Bretherton, Fritz, Zahn-Waxler, & Ridgeway, 1986). They are also capable of 

sympathy, which may motivate prosocial behavior (Eisenberg, 1986; Hoffinan, 1983). 

However, they may not always spontaneously respond to other's negative emotions such 

as sadness, anger, and pain. They appear to need more information about the other's 

emotional state before they are motivated to help. Scaffolding prosocial types of behavior 

by adults has been effective in raising the amount of prosocial responsiveness in young 

children. Specifically, studies indicate that when adults explain their negative emotions 

and request for help, children are more likely to demonstrate prosocial types of behavior 

(Denham, Mason, & Couchoud, 1995; Eisenberg, Lundy, Shell, & Roth, 1985). 

In summary, developmental changes in prosocial behavior are complex, and are 

often influenced by a variety of methodological factors (Eisenberg & Fabes, 1998). In 

general, children's altruistic behavior appears to increase with age. Moreover, processes 

such as empathy and perspective-taking, both of which have been hypothesized to 

underlie the development of prosocial behavior, and the motives behind altruistic acts 

appear to undergo changes with age. 

Helping. Sharing and Academic Abilitv 

The majority of the studies examining cognitive correlates of prosocial behavior 

in children have focused on the relationship between prosocial responding and measures 

of intelligence. Results have indicated moderate correlations (e.g., often .30 to .40). This 
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may be due to cognitive abilities underlying empathic and prosocial behaviors such as 

perspective-taking (Eisenberg & Fabes, 1998; Feshbach & Feshbach, 1987; Rushton & 

Weiner, 1975). 

However, there is only a handful of studies on the relationship between academic 

ability and prosocial responding. Feshbach & Feshbach (1987) hypothesized that 

empathy-related responses facilitate academic achievement. A cross-sectional 

longitudinal design was employed in the study. Measures were obtained for 8-9 and 10-

1 l-year olds. Measures were re-administered to the younger group two years later. 

Empathy-related measures included picture-story telling and audiotaped vignettes of 

empathic responsiveness. The Wide-Range Achievement Test was used to obtain 

academic achievement scores. Results indicated that affective indices and achievement 

scores are not consistent across age groups. Positive empathy was negatively related to 

reading scores, but for the 10-1 l-year old males only. A significant and moderate relation 

was obtained between total empathy scores and the younger female group, but this 

relation did not hold for the older group of females. 

Wise and Cramer (1988) flirther examined the relation of empathic responses and 

academic ability in junior high school students. Group standardized achievement test 

scores and two different self-report measures of empathy were used in this study. Results 

indicated that achievement scores were moderately correlated with one of the empathic 

self-report measures. 

At the elementary school level, Payne (1980) examined prosocial conduct and 

relationships with person variables such as sex, social desirability, and academic ability. 
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Although he concludes that academic ability was moderately correlated with prosocial 

behavior, he does not specify what measures of academic ability he used. 

Finally, a recent study (Wentzel, 1993) examined the relationship of prosocial 

behavior and academic competence in middle school. She also explored the possibility 

that prosocial behavior is a direct and independent predictor of academic performance. 

Grades, standardized academic achievement test results, and teacher ratings were used to 

assess academic achievement. Prosocial behavior was assessed by asking students to 

nominate classmates on prosocial characteristics such as sharing, cooperating, and 

helping other children when they have a problem. Teachers rated the students on the 

same characteristics. Results indicated moderate correlations between prosocial 

responding and achievement scores. Moreover, prosocial behavior was an independent 

predictor of achievement scores, when the effects of IQ, teachers' preferences for 

students, family structure, sex, ethnicity, and number of days absent from school were 

taken into account. 

In summary, these results indicate a weak, although somewhat inconsistent, 

support for a positive relation between academic ability and prosocial behavior. Future 

research should examine systematically this relation. In addition, processes in which 

prosocial behavior may promote academic achievement should be explored. For instance, 

one possible explanation could be that prosocial types of behavior facilitate positive 

interactions with peers. Perhaps, in the school context, this means that peers share 

resources such as notes, clarify teachers' instructions, and model academic skills. This in 

turn may have a positive effect on students' academic achievement (Wentzel 1991b). 
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Self-Esteem 

The enb-incement of students' self-concept or their self-esteem has been an 

important outcome goal of education, especially for early childhood intervention 

programs (Hattie, 1992). The constructs of self-concept and self-esteem are also 

important mediator variables for academic achievement. The definition and measurement 

of these two constructs are varied. This contributes to the diversity of results in this 

research area (Harter, 1998). 

Broadly defined, self-concept refers to an individual's perceptions about himself 

or herself in a variety of areas. These perceptions are formed through and influenced by 

experiences with the environment and significant others (Shavelson, Hubner, & Stanton; 

1976). Self-concepts can be described in both self-descriptive (i.e., I like/enjoy sports) 

and self-evaluative statement (i.e., I am good at sports). A common definition of self-

esteem is the global thoughts and feelings that a person has such as how much they like 

themselves, how satisfied and how proud they are with themselves (Rosenberg, 1979). 

The distinction between these two concepts is not always clear in the literature, and the 

two terms have been used interchangeably often. 

Furthermore, there has been a focus on describing the construct of self-concept 

through hierarchical models. For example, Shavelson et al., (1976) described a model 

where global self-esteem or self-concept is at the apex, and particular domains are placed 

underneath. They specify two broad classes of self-concept: academic and non-academic. 

The non-academic self-concept is divided into social, emotional and physical ability and 

appearance domains. The academic self-concept is divided into school subjects. This type 
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of research relies on statistical structures to &q)lore the nature of self-concept. Some 

researchers, on the other hand, have examined directly how individuals process 

information about attributes that are self-relevant or irrelevant in laboratory studies 

(Harter, 1997). 

Developmental Aspects in Self-Esteem 

Young children tend to construct concrete representations of observable 

characteristics of the self (e.g., I can count, I know my ABC's). The structure of young 

children's self-representations tends to lack coordination. Young children have not started 

to integrate the separate types of experiences into higher-order generalizations about their 

self-concept. The accuracy of their self-representations tend to be unrealistically positive, 

because they have not yet developed social comparison skills (Harter, 1997). Thus, they 

have difficulty distinguishing between their desired and actual competence. 

With increasing age, several changes in self-representations occur. There is a 

differentiation of attributes associated with different roles and contexts. There is also an 

increasingly balanced view of both negative and positive attributes, and a more accurate 

view of self (Harter, 1990; Montemayor & Eisen, 1977). In addition, self-esteem as a 

conscious verbalized concept does not emerge until middle childhood. Harter (1990) has 

suggested that at these early ages self-esteem is manifested through behaviors such as 

displays of confidence, curiosity, initiative, and independence, and adaptive reaction to 

change or stress. 

Finally, there appears to be a linear decline in self-esteem as children progress 

fi-om early childhood to early adolescence (Marsh, 1990a; Burnett, 1996). However, 
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Marsh (1990a) pointed out that this phenomenon is due to the inflated and less 

differentiated concepts of yoimg children, and should not be viewed in a negative way. 

Self-Esteem and Academic Abilitv 

Hansford and Hattie (1982) state that given the volume and the diversity of 

literature about the relationship between self-esteem and academic ability, it is possible to 

find support for a variety of view points. 

For example, results of some correlational studies indicate that there is no relation 

between self-concept and indices of academic ability such as grades and test scores 

(Mclntire & Drummond, 1977; Williams, 1973). Other correlational and longitudinal 

studies have reported moderate and positive correlations between self-concept and 

academic performance. In addition, correlations between measures of academic self-

concept and academic performance tend to be higher than correlations between general 

self-concept and academic ability in these studies (Burke, Ellison, & Hunt, 1985; 

Chapman, Lamboume, & Silva, 1990; Kugle, & Clements, 1981; Wylie, 1979). Results 

tend to vary as a function of the measures of self-concept used, gender, age, and 

geographical area (Bridgeman & Shipman, 1978). 

Moreover, a meta-analytic study by Hansford and Hattie (1982) reported a 

moderate average correlation between academic self-concept in specific areas such as 

math or reading, and measures of academic performance in the same areas. A small 

correlation was reported between global self-esteem and academic achievement in 

specific areas. 
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Although there is some agreement that self-concept and academic achievement 

are related, there is disagreement as to the causal ordering. This is due to a lack of 

systematically formulated theoretical models, and a lack of systematic use of methods for 

examining causality (Shavelson & Stuart, 1981). Scheirer and Kraut (1979) reviewed 

research on the causal predominance of self-concept. They found no evidence supporting 

that changes in self-esteem cause changes in academic ability. They provided an 

alternative explanation where "self-concept change is more likely an outcome of 

increased achievement with accompanying social approval, rather than an intervention 

variable necessary for achievement to occur" (p. 144). Additional research is needed to 

clarify the direction of efiFect between self-concept and academic ability (Shavelson & 

Bolus, 1982). 

Summary 

This literature review focused on areas of social competence such as peer 

interactions, social responsibility, self-regulation, prosocial behavior, and self-esteem. 

Results of the literature reviewed above indicate that in general, there is a positive 

relationship (ranging from weak to moderate) between these areas of social competence 

and academic ability. In addition, it seems that there are differential effects of the 

influence of social development on academic ability based on age. For instance, early 

childhood appears an important context for the development of social competencies that 

influence later school performance. 

Research on the interrelationship between social and cognitive development has 

contributed much to our understanding of students' social as well as emotional processes 
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and their importance for school adjustment and academic ability. It serves as background 

and impetus for this study. 
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CHAPTERS 

METHODOLOGY 

Sample 

The study involved the secondary analysis of existing data (cohort 2) from the 

Navajo Nation Transition Project. This cohort was selected because it yielded the 

assessment information necessary to carry out the present study. The cohort originally 

consisted of 210 children enrolled in Kindergarten in Arizona and New Mexico. They 

were all graduates of the Head Start program. Data were collected at two points in time: 

in the fall 1993, and in the spring 1994. Missing data were treated by listwise deletion. 

Thus, the final sample consisted of 151 children. The children ranged in age from 4.8 to 

7 .4 years of age. The sample consisted of 78 females and 73 males. The ethnic 

distribution of the sample is 100% Native American. The socio-economic status of the 

families of these children was at or below the poverty level. 

Instrumentation 

The present study used the Social Development Scale, and the Math and Literacy 

Scales of the Measurement and Planning System Developmental Observational 

Assessment (MAPS) (Bergan & Feld, 1994). 

The MAPS Developmental Observation Scales are path-referenced assessment 

instruments designed for the assessment of young children. The purpose of the 

instruments is to provide information on children's abilities. Within the perspective of 

path-referenced assessment, development is measured in terms of position on a latent-

ability dimension or path (Bergan, 1988). The use of a latent-ability dimension makes it 
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possible to link an ability test score to a position in a developmental sequence. Latent 

ability and item difficulty are placed on the same scale. This allows for referencing an 

ability score to a child's position in a developmental sequence represented by test items 

that have been empirically validated and ordered by difficulty. The ability score can be 

thought of as a developmental level score because it references performance to position 

in a sequence (Bergan, 1988). 

The scales provide a developmental level (DL) score indicating the child's 

position on latent-ability dimension or path. This information can be used to assist 

teachers and parents in planning developmentally appropriate learning opportunities for 

children in school or at home (Bergan & Feld, 1993). 

The developmental level score distinguishes path-referenced assessment from 

norm-referenced assessment, which is concerned with the position of an individual in a 

norm group. The developmental level score also distinguishes the path-referenced 

approach from criterion-referenced assessment concerned with achieving mastery of 

instructional objectives. The path-referenced perspective is concerned with the goal of 

increasing ability, or developmental level (Bergan, Clement, Stone, & Feld, 1985). 

The ability construct is fundamental to the latent-trait perspective. The 

assumption of the latent-trait perspective is that the probability of correct performance on 

individual test items is determined by an underlying latent ability or trait and by item 

characteristics such as discrimination and difficulty. This implies that the acquisition of 

new knowledge indicates not merely the mastery of specific objectives, but rather a 

change in ability or developmental level (Bergan, Sladeczek, Schwarz, & Smith, 1991). 



The development of the cognitive scales was based on reviews of current 

developmental research and a variety of curriculum and assessment materials. The Social 

Development Scale included input Srom a variety of sources such as researchers. Head 

Start administrators, educators, and parents to ensure that the content of this scale 

included important social skills reflected in diverse sociocultural populations. 

It should be noted that the development of the MAPS scales was based on Item 

Response Theory (IRT). The measurement error in an IRT system may vary as a function 

of proficiency, and can be averaged to give "marginal reliability". Such a marginal 

reliability is comparable to the internal consistency reliability of classical test theory 

(Thissen, 1990). The marginal reliability of the scales was .90 for Math, .88 for Literacy 

and .94 for Social Development. 

The Social Development Scale included items in the following knowledge areas; 

a) social interaction (helping and sharing, expresses supportive feelings, takes turns, 

negotiates conflict resolution, respects the property of others, makes and maintains 

friends); b) social understanding (inferences in social situations, self-esteem); c) social 

responsibility (follows directions, follows social rules); d) self-regulated learning (child 

directed learning, asking for help, goal setting and planning, and self-evaluation). 

The Math Scale included items in the following knowledge areas, counting 

objects, addition with objects, subtraction with objects, fractions, seriation, identification 

of numerals, geometric shapes, knowledge about money, and knowledge about time. 
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The Literacy Scale contained items in the following knowledge areas; story 

structure, causal relations in stories, story-telling, writing, print knowledge, phonemic 

awareness, and reading words in context. 

Procedure for Scale Administration 

The MAPS Developmental Observation Scales for Math, Literacy, and Social 

Development were used to assess children's capabilities in small groups or individually 

during the course of daily classroom activities. The teachers who administered the scales 

were trained on how to observe children's capabilities directly by staff from Assessment 

Technology Incorporated (A.T I.). The training provided teachers with many 

opportunities to assess children's capabilities in structured and unstructured learning 

situations. 

Teachers were also trained on scoring procedures. Teachers were instructed to 

score a "Yes" when they observed a child demonstrating a capability most or all the time 

and a "No" when they observed a child demonstrating a capability only sometimes or not 

at all. Subsequently, teachers transferred their observations on scannable forms that were 

sent to A. T. I. where the protocols were computer scored. 

A Developmental Level (DL) "score" was provided for each child in the areas of 

math literacy, and social development through the MAPS path-referenced assessment 

instrument (Bergan, 1981). The DL number is not the equivalent of a test score. It 

illustrates where the child is on the MAPS early childhood path. The path has not top or 

bottom. It reflects what the child has already learned, and what he/she is ready to learn 

(Bergan, Feld, Li, & Holland, 1996). 
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Structural Equations 

Structural Equation Modeling (SEM) was used in this study. The use of structural 

equations implies a network of inferred relationships among variables. Structural 

equations specify the structural parameters and estimates or structural coefficients. 

Unknown parameter estimates are obtained from the covariance matrices. The matrices 

supply a "structure" which is incorporated as parameter estimates (BoUen, 1989; Kenny, 

1979). The correlation among variables is translated into a covariance matrix, then 

incorporated into structural equations. 

Structural coefficients that have been standardized are called path coefficients. 

The advantage of using standardized parameter estimates to report results is that it eases 

interpretation and comparison (Kline, 1998). 

Nonrecursive Models 

A useful distinction can be made between recursive and nonrecursive models. In a 

recursive model, all the effects are unidirectional. There is no reciprocal relation among 

variables, and the error terms are assumed to be uncorrelated with one another (Klem, 

1995). Nonrecursive models allow for patterns of reciprocal causation among variables, 

as well as assumptions that one or more pairs of error terms in the model are correlated. 

Nonrecursive models are often attractive because there is a conmion belief that many 

variables have reciprocal effects in the real world (Berry, 1984). 

Inherent in nonrecursive models is the principle of finite causal lag. The principle 

states that any cause produces an effect on a second variable after some finite amount of 

time has passed. As a result, the variable that is being caused is different from the 
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variable that is the cause, because time has to pass for a cause to produce an effect 

(Maruyama, 1998). 

A nonrecursive model was used in this study. Figure 1 contains this model. Boxes 

represent the observed variables. Ellipses depict the latent (unmeasured) variables. 

Straight arrows represent direct effects, while curved arrows represent covariance 

between variables. D1 and d2 are the residual terms for the Literacy scale administered in 

the fall of 1993 (Lit 93) and the Math scale administered in the fall of 1993 (Math 93) 

respectively. El and e2 are the residual terms for the Literacy scale administered in the 

spring of 1994 (Lit 94) and the Math scale administered in the spring of 1994 (Math 94) 

respectively. Z1 and z2 are the residual terms for the latent variables Cognitive 

Development in spring of 1994 (Cog 94) and Social Development in the spring of 1994 

(Soc 94) respectively. 

This model allowed specification of paths between the social development and 

cognitive development in spring 1994 to evaluate reciprocal effects between these two 

areas of development. If only one of the two paths is significant, this suggests a 

unidirectional effect. Reciprocal effects are indicated if both paths are significant. The 

model below describes how the investigator set up this network of inferred relationships 

to examine the reciprocal effects. 

The Model 

The model included both latent (unmeasured) and observed variables. Such linear 

structural models evolved from a combination of path analytic models that contain only 



50 

d1 —»• Ut93 

d2, »• Math 93 ^ 

Lit 94 

Cog 94 Cog 93 

Math 94 -•—e2 : 

Sodal 93 4 Soc 93 Sdc94 Social 94 

Figure 1. The nonrecursive model investigating the nature of the relationship between 

social development (Soc 94) and cognitive development (Cog 94). 
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observed variables and confirmatory factor analytic models that contain only latent 

variables (Kline, 1998). 

Specifically, the model included four latent variables: Cognitive Development 

Fall 1993 (Cog 93), Social Development Fall 1993 (Soc 93), Cognitive Development 

Spring 1994 (Cog 94), and Social Development 1994 (Soc 94). These latent variables 

were defined by a set of observed measures. The observed measures for the latent Cog 93 

variable were Literacy Developmental Level 1993 (Lit 93), and Math Developmental 

Level 1993 (Math 93). Similarly, the observed measures for the latent Cog 94 variable 

were Literacy Developmental Level 1994 (Lit 94) and Math Developmental Level 1994 

(Math 1994). The Soc 93 latent variable was measured by the observed variable Social 

Developmental Level 1993 (Social 1993). The Soc 94 latent variable was measured by 

the observed variable Social Developmental Level 1994 (Social 1994). 

In SEM, each variable in the model can be designated as either an endogenous or 

an exogenous variable. An endogenous variable receives a directional influence from 

some other variable in the system. It is hypothesized to be affected by other variables in 

the model. It may also emit a directional influence to other variables, but this is not 

necessary. An exogenous variable is one that exerts directional influences on one or more 

endogenous variables. It does not receive a directional influence from any other variable 

in the model (MacCallum, 1995). 

The latent exogenous variables in the model were Cog 93 and Soc 93. The latent 

endogenous variables were Cog 94 and Soc 94. The relationship between social and 

cognitive development (the latent variables Cog 94 and Soc 94) was hypothesized to be 
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reciprocal. There was a path specified from Cog 94 to Soc 94, and a path from Soc 94 to 

Cog 94. 

In addition, other paths specified in the model were a) a path from Cog 93 to Cog 

94 and b) a path from Soc 93 to Soc 94. 

Research Question and Hypothesis 

There was one research question asked in this study. The related hypothesis was 

stated with the research question. 

Research question. What is the relationship between the two endogenous 

variables cognitive development 1994 (Cog 94) and social development 1994? There are 

three possibilities: a) there is a reciprocal relationship between cognitive and social 

development, b) cognitive development affects social development, or c) social 

development affects cognitive development. 

Hypothesis; There is a reciprocal causal relationship between the two endogenous 

variables cognitive development 1994 and social development 1994. 

Statistical Analysis 

Data Screening 

The computer programs PRELIS 2 and LISREL 8 were used for data screening 

and evaluation of the model (Joreskog & Sorbom, 1993). 

There are two reasons why data should be screened before running the model. 

First, the most frequently used estimation methods for SEM, such as Maximum 

Likelihood (ML) and Generalized Least Squares (GLS), require certain assumptions 
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about the data, especially about their distribution properties. Second, data-related 

problems can cause a program to fail to provide a solution or to "crash" (Kline, 1998). 

An important assumption of SEM is that the data are muhivariate normal. If 

multivariate normality is violated, the normal theory test statistics may not accurately 

evaluate the model under study. Nonnormality could lead to biased parameter estimates. 

PRELIS 2 (Joreskog & Sorbom, 1993), a preprocessor for LISREL 8, provides 

information about the means, standard deviations, minimum and maximum frequencies 

of the variables under examination and information about skewness and kurtosis in the 

distributions of variables. PRELIS also provides separate tests of skewness and kurtosis, 

as well as an onmibus test of these two combined. The single skewness and kurtosis tests 

are reported as z-statistics, and the omnibus test as a chi-square statistic. For all 

continuous variables jointly, PRELIS similarly tests for multivariate normality. PRELIS 

also provides significance tests of univariate and multivariate skewness and kurtosis. 

Skewness and kurtosis are two ways that a distribution may be non-normal. 

Skewed distributions are asymmetrical because they have most of their cases either below 

the mean (positive skew) or above it (negative skew). Nonzero skewness indicates a 

departure from symmetry. Kurtosis indicates the proportions of scores distributed in the 

middle of a distribution or in its tail relative to those in a normal curve. Positive kurtosis 

is associated with too many cases in the tails and too few in the middle, whereas negative 

kurtosis is associated with the opposite pattern (West, Finch, & Curran, 1995). 

If any of the observed variables deviates substantially from univariate normality, 

then the multivariate distribution cannot be normal. 
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Testing the Fit of Nonrecursive Models 

Fit indices allow researchers to assess 'how well the model fits the sample'. The 

goodness of fit test in SEM assesses the magnitude of the discrepancy between the 

sample and fitted covariance matrices. The parameters are estimated so that the 

discrepancy between the sample and the population covariance matrix is minimal. A 

large chi-square statistic relative to the degrees of fi-eedom associated with the model 

indicates that the model may not be represent well the process that generated the data in 

the population. The model is supported when the observed sample population covariance 

matrix S converges with the fitted population covariance matrix Z. Typically, one 

examines the chi-square statistic and level of significance derived fi-om the model. A 

nonsignificant chi-square is desired to support the model, suggesting that there is no 

difference between the model and the data. Optimal fit is indicated by a value of zero, 

and increasing values indicate greater departure of the implied covariance matrix fi-om 

the observed covariance matrix (Hu & Bentler, 1995). 

A common strategy to improve the fit of a model is to modify the model. Model 

modification involves the respecification of an estimated model by either fi^eeing 

parameters that were previously fixed (specified not to be calculated) or fixing 

parameters that were previously fi-ee (specified to be calculated) (Byrne, 1995). 

LISREL calculates a modification index (MI) for every parameter that is fixed to 

zero (specified not to be calculated and not represented in the path diagram). The MI 

value represents the amount by which the overall chi-square of the model would decrease 
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if a specific parameter were set free to be estimated (specified to be calculated) (Kline, 

1998). 

A large MI indicates that if the corresponding parameter were introduced to the 

model, the fit of the model would improve significantly. However, any modifications 

made to an original model must be meaningfiil and theoretically justifiable (Hoyle, 1995). 

Another common strategy of model modification is to simplify models by 

removing (fixing parameters) that are statistically or substantively nonsignificant. This 

decision is based on a test statistic associated with the free parameter. 

Interpretation of Parameter Estimates 

For each free parameter, the parameter estimate divided by its standard error 

produces a t-value. It tests whether the estimate is statistically different from zero. Based 

on an a level of .05, if a t-value is between -1.96 and 1.96, it is not significantly different 

from zero (Joreskog & Sorbom, 1993). 

The next step in assessing the fit of individual parameters is to determine the 

plausibility of their estimated values. Any estimates that are unreasonable indicate that 

either the model is wrong or the input matrix lacks sufHcient information. Examples of 

such parameter estimates are a) correlations greater than 1.0, b) standard errors that are 

abnormally large or small, and c) negative variances (Bollen, 1989). 

Stabilitv Index 

Variables in feedback loops have indirect effects on themselves. Consider the 

reciprocal relation between cognitive development 1994 (Cog 94) and social 

development 1994 (Soc 94). An indirect effect of Cog 94 would be the sequence of Cog 
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94 to Soc 94 to Cog 94. However, there are additional indirect effects of Cog 94 on itself 

through Soc 94, because cycles of mutual influence (often called causal chains) in 

feedback loops are theoretically infinite and mathematically they head to zero (Joreskog 

& Sorbom, 1993). The total effect on Cog 94 on itself is the sum of all possible cycles 

through Soc 94. Similarly, the total effect on Soc 94 on itself is the sum of all possible 

cycles through Cog 94. 

The assumption of equilibrium is required for the calculation of indirect and total 

effects in a feedback loop (Heise, 1975). Equilibrium is achieved when "the constituent 

direct effects remain stable throughout an infinite number of causal reverberations" 

(Kline, 1995, pg. 175). The stability index indicates whether the system has reached 

equilibrium in not changing further and its value needs to be between +1.0 and -1.0 

(Heise, 1975). (The formal condition for the stability of the model is that the length of all 

the eigenvalues of B lies within the unit circle (Joreskog & Sorbom, 1993)). 



CHAPTER 4 

RESULTS 

Preliminary Data Analysis 

Preliminary analyses for LISREL 8 were performed through PRELIS 2, a 

preprocessor for LISREL (Joreskog & Sorbom, 1993). PRELIS 2 converted the raw data 

into a correlation matrix. Table 1 contains the correlation matrix produced for the data of 

this study. Table 2 presents the univariate summary statistics of the data. 

In addition, PRELIS 2 provided information about the univariate and multivariate 

normality of the data. Tables 3 and 4 contain the results of these tests respectively. The 

null hypothesis in testing for univariate and multivariate normality is that there is no 

skewness and kurtosis. The p-value reported for each variable should be less than an a 

level of .05 before the null hypothesis of no skewness and no kurtosis can be rejected. 

The univariate normality test results revealed that the following observed variables were 

skewed: Lit 93, Math 93, Social 93, and Math 94. Lit 93 also showed kurtosis. The test 

for multivariate normality showed that there is multivariate skewness and kurtosis in the 

data. Therefore, the data did not meet the normality assumption. 

One approach to resolve this problem has been the development and use of 

asymptotic (large sample) distribution-free methods for which normality assumptions are 

not required (Bollen, 1989). This is the approach followed by LISREL 8. The strategy 

involves a two-step process. First, using PRELIS 2, the data were converted to an 

asymptotic covariance matrix form. LISREL analyses were then based on this matrix 

using weighted least squares (WLS) estimation. 
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Table 1 

Standard Correlation Matrix for the Observed Variables 

Variable 1 2 3 4 5 6 

Literacy 1993 1.00 

Math 1993 0.55 1.00 

Social 1993 0.34 0.25 1.00 

Literacy 1994 0.32 -0.05 0.19 1.00 

Math 1994 0.25 0.16 0.12 0.70 1.00 

Social 1994 0.16 -0.08 0.51 0.62 0.49 1.00 

Table 2 

Univariate Summary Statistics for the Observed Variables 

Variable Mean St. Dev. Minimum Frequency Maximum Frequency 

Literacy 1993 503.748 39.505 366.000 1 588.000 1 

Math 1993 551.550 49.886 402.000 1 658.000 1 

Social 1993 553.258 39.951 437.000 1 637.000 5 

Literacy 1994 448.510 38.629 358.000 3 550.000 2 

Math 1994 452.675 54.512 324.000 1 582.000 4 

Social 1994 455.795 61.107 273.000 1 576.000 1 
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Tables 

Test of Univariate Nonnality for the Observed Variables 

Skewness Kurtosis Skew & kunosis 

Variable z-score p-value z-score p-value chi-square p-value 

Literacy 1993 -2.383 0.009* 1.013 0.156 6.704 0.035* 

Math 1993 -1.663 0.048* 0.661 0.254 3.204 0.202 

Social 1993 -1.786 0.037* 0.971 0.166 4.133 0.127 

Literacy 1994 1.461 0.072 1.142 0.127 3.438 0.179 

Math 1994 2.181 0.015* -O.lll 0.456 4.771 0.092 

Social 1994 -1.181 0.119 -0.085 0.466 1.402 0.496 

Note.*p<.05 

Table 4 

Test of Multivariate Normality for the Observed Variables 

Skewness Kurtosis Skew & kurtosis 

z-score p-value z-score p-value chi-square p-value 

9.915 0.000* 2.376 0.009* 103.958 0.000* 

Note. *p<.05 
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Model Fit 

To evaluate the fit of the proposed structural model (shown in Figure 1) the chi-

square statistic was examined. The model (Model 1) originally provided a poor fit; x ^ (6, 

N = 151) = 46.77, p < .05. A large chi-square relative to the degrees of fi-eedom 

associated with the model indicated that the model might not represent well the process 

that generated the data in the population. Nevertheless, the nonrecursive model appeared 

to be in equilibrium with a stability index of .096. The poor fit results indicated the need 

to revise the model using the modification indices that LISREL 8 provided in the data 

analysis output. 

The purpose of MI is to determine if the fit of the model could improve with 

certain parameters specified as fi'ee, rather than fixed, in subsequent runs. Examination of 

these modification indices revealed substantial improvement in model fit to be gained 

firom the specification of four additional parameters. The four parameters were the 

covariances between the residuals of Lit 93 and Lit 94, Math 93 and Math 94, Math 93 

and Lit 94, and Social 93 and Lit 94. The occurrence of covariances between residual 

terms is called autocorrelation or serial correlation. It is generally defined as a 

relationship between residual terms over successive periods of time (Johnston, 1984; 

Pokomy, 1987). Subsequently, the hypothesized model was reformulated to include the 

four additional parameters. 

In addition, inspection of the parameter estimates revealed that a) the path fi-om 

the latent variable Soc 94 to the latent variable Cog 94 was nonsignificant (0.00) and b) 

the path firom the latent variable Cog 93 to the latent variable Cog 94 was nonsignificant 
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(-.21). Consequently, these two paths were deleted from the model (specified not to be 

estimated). 

In sum, the modifications included the addition of the autocorrelation, the 

removal of the path from Soc 94 to Cog 94, and the removal of the path from Cog 93 to 

Cog 94. Subsequently, the respecified model (Model 2) was estimated. Model 2 provided 

an improved fit of (3, N=151) = 1.29, p >.05. Figure 2 presents a path diagram of this 

model. For ease of reading, only the most relevant estimates were included in the path 

diagram. For a more detailed account, Table 5 contains the parameter estimates and their 

standard errors for the model. 

The Root Mean Square Error of Approximation (RMSEA) was used in addition to 

the chi-square as a measure of fit. Since chi-square is N-1 times the minimum value of 

the fitting fiinction, chi-square is dependent on sample size. RMSEA has been developed 

in response to the need for indices that eliminate or reduce dependence on sample size. 

This measure takes account of the error of approximation in the population and the 

precision of the fit measure itself (Joreskog & Sorbom, 1993). Browne & Cudeck (1993) 

suggest a 90% confidence interval and test of RMSEA<0.05. Values up to 0.08 represent 

reasonable errors of approximation in the population. The model in this study provided an 

RMSEA of 0.00, indicating a reasonable error of approximation in the population. 
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Fi|gure 2. Results of model with (3, N = 151) = 1.29, p> .05. D1 is the residual term 

for the Literacy scale administered in the fall of 1993 (Lit 93). D2 is the residual term for 

the Math scale administered in the fall of 1993 (Math 93). D3 is the residual term for the 

Social scale administered in the fall of 1993 (Social 93). El and E2 are the residual terms 

for the Literacy scale administered in the fall of 1994 (Lit 94) and the Math scale 

administered in the spring of 1994 (Math 94) respectively. Z1 and z2 are the residual 

terms of the latent variables cognitive development in the spring of 1994 (Cog 94) and 

social development in the spring of 1994 (Soc 94) respectively. 



63 

Table 5 

Parameter Estimates and their Standard Errors for the Model with y^ (3 .  N=lSn = 1.29. 

> 0 5  

Parameter 

Parameter Standard error of 

estimate parameter estimate 

Cognitive development 1994—• Literacy 1994 

Cognitive development 1994—•Math 1994 

Social development (latent) 1994—• Social 

development (observed) 1994 

Cognitive development 1993 —»Literacy 1993 

Cognitive development 1993—»Math 1993 

Social development 1993 (latent)—• Social 

development 1993 (observed) 

Cognitive development 1994—* Social development 

1994 (latent) 

Social development 1993 (latent)—• Social 

development 1994 (latent) 

Cognitive development 1993«-» Social development 

1993 (latent) 

zl (error term of cognitive development 1994) 

z2 (error term of social development 1994 (latent)) 

0.82* 

0.69* 

1.00 

0.93* 

0.76* 

1.00 

0.44* 

0.31* 

0.66* 

1.00 

0.65 

(0.09) 

(0.08) 

(0.04) 

(0.05) 

(0.11) 

(0.13) 

(0.05) 
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Parameter Standard error of 

Parameter estimate parameter estimate 

el (error term of Literacy 1994) 0.32 (0.19) 

e2 (error term of Math 1994) 0.53* (0.16) 

dl (error term of Literacy 1993) 0.13 (0.14) 

d2 (error term of Math 1993) 0.42* (0.14) 

d3 (error term of Social 1993 (observed)) -0.69 (0.52) 

dl<^el 0.34* (0.06) 

d2<-»el 0.28 » (0.07) 

d2^e2 0.21 (0.05) 

dS'^el 0.20^ (0.07) 

Note. * p>.05 

One directional arrows indicate direct effects between two variables, while bi

directional arrows indicate covariances. Furthermore, the parameter estimates for Soc 93 

and Soc 94 were a priori fixed to 1.0 because each of these latent variables has a single 

indicator (Social 93 and Social 94 respectively). It was further specified that the error 

variances for the indicators were equal to 0.00 (Hayduk, 1987). 
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Hypothesis Testing 

Hypothesis; There is a reciprocal relationship between the endogenous variables 

cognitive development 1994 (Cog 94) and social development 1994 (Soc 94). 

The standardized path coefficient from Soc 94 to Cog 94 was not statistically 

significant (0.00). Consequently, it was removed from the final model. The path 

coefficient from Cog 94 to Soc 94 (.44) was statistically significant. These results 

indicated that there was no reciprocal relationship between social and cognitive 

development for this sample. There was only a unidirectional relationship represented by 

the path from Cog 94 to Soc 94. This suggests that cognitive development influences 

social development. Thus, the hypothesis of this study was not supported. 

Two other results of the model testing are discussed here. First, the standardized 

path coefficient from the latent variable Cog 93 to the latent variable Cog 94 (-.11) was 

not statistically significant. Therefore, it was removed from the final model. This 

indicated that there was no direct effect from cognitive development 1993 to cognitive 

development 1994. The relationship between these two variables was explained indirectly 

by the serial correlation of the residuals of the observed variables Literacy 1993 and 

Literacy 1994, Math 1993 and Math 1994, and Math 1993 and Literacy 1994. 

Second, the path coefficient from the latent variable Soc 93 to the latent 

variable Soc 94 (.31) was statistically significant. This indicated that there was a direct 

effect from social development 1993 to social development 1994. 
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Summary 

This chapter presented the findings of the data analysis. The major finding from 

the study was the lack of a reciprocal relationship between social and cognitive 

development. Instead, there was a unidirectional relationship between the two areas of 

development: there was a direction of effect from cognitive development to social 

development. 

In addition, there was a direct effect from social development in 1993 to social 

development in 1994. 

Finally, cognitive development 1993 did not directly influence cognitive 

development 1994. The relationship of the two variables was shown indirectly through 

the autocorrelation of the residual terms of Literacy and Math 1993 and Literacy and 

Math 1994. The presence of serial correlations suggested that there might be another 

variable accounting for the relationship between cognitive development 1993 and 

cognitive development 1994. In this study, it is possible that the autocorrelation arose 

from intervention effects that were not included in the analysis of the current data. 

Specifically, the data used for this study were part of the Navajo Nation Early Childhood 

Transition Project (Bergan, Feld, Li, & Holland, 1996). The children in this study were 

involved in an intervention designed to influence social and cognitive development. This 

intervention was not taken into account in the model to explain the nature of the 

relationship between social and cognitive development. 
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CHAPTERS 

DISCUSSION 

Summary of the Study 

An important question in the area of child development is the nature of the 

relationship between social competence and cognitive development. I>oes social 

development affect social competence, are there reciprocal effects between the two areas, 

or does social competence affect cognitive development? The present study investigated 

the direction of effect between aspects of social development and cognitive development 

of Native American children during early childhood. The MAPS measuring and planning 

system assessed cognitive and social developmental level. A nonrecursive linear 

structural equation model was used to examine the direction of effect between the two 

areas of development. The study revealed an effect of cognitive development to social 

development. Therefore, the hypothesis about the reciprocal relationship between social 

and cognitive development was not supported. 

The Structure of Social and Cognitive Development 

There may be several reasons for the lack of an effect from social development to 

cognitive development. First, it may be because previous studies have not adequately 

investigated whether a reciprocal relationship exists between social and cognitive 

development. The nonrecursive model used in this study allowed for testing whether 

there is reciprocal causation between social and cognitive development. Second, it may 

be due to the difference between operationalizations of the social and cognitive 

development construas in this study and the prior literature. The majority of previous 
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studies investigated one aspect of social development in relation to cognitive 

development (i.e., the area of friendship, social responsibility, self-esteem, or prosocial 

behavior). Social competence was inferred from children's sociometric status, from peer, 

teacher and observer evaluations of children's social behavior, and children's own reports 

(Patrick, 1997). On the contrary, social development in this study encompassed the 

following areas: a) social interaction (helping and sharing, expresses supportive feelings, 

takes turns, negotiates conflict resolution, respects the property of others, and makes and 

maintains friends); b) social understanding (inferences in social situations; self-esteem); 

c) social responsibility (follows directions, follows social rules); and d) self-regulated 

learning (child directed learning, seeking help, goal setting and planning, and self-

evaluation) (Bergan & Feld, 1990). 

Third, there is a difference between the measures used in previous studies and the 

present investigation. The majority of previous studies used teacher ratings for academic 

ability, grades and standardized achievement scores. Additionally, several studies based 

their results on measures of school adjustment that encompassed areas of class 

participation, academic performance, school-related affect, and sociometric ratings. 

Consequently, school adaptation, academic achievement, and social competence were all 

considered under the school adjustment construct. This complicates rather than facilitates 

the interpretation of the results of these studies. Furthermore, it is not obvious how 

positive links between social development and school adjustment is a sufficient and 

necessary condition for positive links between social development and academic ability. 
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In contrast, this study used the MAPS measuring and planning system, a path-referenced 

assessment instnmient, to assess social and cognitive development. 

Relatedly, several previous studies used grades as a measure of academic 

performance. However, "evaluations of classroom performance reflect student's social 

behavior as well as intellectual achievement" (Wentzel, 1989, p. 132). This suggests that 

nonacademic competencies such as social responsibility be taken into consideration in 

student evaluation (Blumenfeld et al., 1987; Brophy & Evertson, 1981; Wentzel 1991a). 

Findings of studies using grades only as a measure of academic ability revealed positive 

relations between academic ability and social competence. The interpretation of these 

results is not clear since grades, the purported measure of academic competence, also 

include judgments about students' nonacademic competencies. 

Fourth, previous findings indicated varied levels of support about the association 

of social and cognitive development. Studies that focused on the relationship of 

friendship, academic ability and overall academic adjustment indicated strong positive 

links among these areas, especially for young children (Ladd, 1990; Wentzel, 1991a). 

Likewise, studies of social responsibility and academic ability revealed a strong 

association between the two areas (Patrick & Townsend, 1995; Wentzel, 1991b). Similar 

results have been reported for the relationship between self-regulated learning and 

academic achievement (Pintrich & DeGroot, 1990; Sink, Bamett & IBxon, 1991; 

Zimmerman & Martinez-Pons, 1986). 

These outcomes differ from evidence about the relationship of prosocial behavior 

and academic ability. In this area, studies provided overall a weak and somewhat 
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inconsistent support for a positive relation between academic ability and prosocial 

behavior (Eisenberg & Fabes, 1998; Feshbach & Feshbach, 1987; Wentzel, 1991b). 

Inconsistent results were also evident in the area of self-esteem and academic 

achievement. Coirelations between academic self-concept and achievement were higher 

than correlations between general self-concept and achievement (Burnett, 1996; 

Chapman, Lamboume& Silva, 1990; Shavelson & Bolus, 1982). 

Serial Correlation of Error Terms 

An interesting finding of this study was the occurrence of serial correlation or 

autocorrelation between the error terms of Math, Literacy, Social Developmental Levels 

in the Fall of 1993, and Math and Literacy Developmental Levels in the Spring of 1994. 

Serial correlation, is a phenomenon which commonly occurs in time-series data 

(Johnston, 1984). The present model is a simple form of time-series data. Essentially, 

there are two lagged endogenous variables (Cognitive Development 1994 and Social 

Development 1994) that appear as explanatory variables (as Cognitive Development 

1993 and Social Development 1993) at an earlier point in time. The main feature in time-

series that makes the occurrence of autocorrelation likely is that the data occur in a 

natural ordering. Thus, autocorrelation is generally defined as a relationship between 

disturbance terms over successive periods of time (Pokomy, 1987). 

There are two reasons that autocorrelation may occur. The first, mentioned above, 

is related to the natural ordering of data that is typical in time series designs. When a 

measure is administered at different times, it is likely that substantial variance is shared 
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across the different administrations of that measure. Thus, it may represent measure-

specific variance (Maruyama, 1998). 

Second, autocorrelation may also be a special case of omitted variables. In 

general, only certain variables are specified in a model, and the residual term must then 

represent the influence of omitted variables (Johnston, 1984). "If the serial correlation in 

the omitted variables is pervasive and if the omitted variables tend to move into phase, 

then there is a real possibility of an autocorrelated disturbance term." (Johnston, 1984, 

p. 244). In this study, it is possible that the autocorrelation arose from the intervention 

effeas that were not included in the analysis of the current data. The data used were part 

of the Navajo Nation Early Childhood Transition Project (Bergan, Feld, Li, & Holland, 

1994). The children were involved in an intervention designed to influence cognitive and 

social development. The intervention was not taken into account in the model to explain 

the nature of the relationship between social and cognitive development. 

In this study, the relationship between cognitive development in fall 1993 and 

cognitive development in spring 1994 was explained indirectly by the autocorrelation 

among the residual terms of the observed variables, and not by a direct effect between 

these two variables. 

An implication of the presence of autocorrelation in this model concerns the 

pseudo-isolation assumption of SEM. To establish a structural or causal relation in SEM 

models, there are three conditions that need to be satisfied; isolation, association, and 

direaion of causal relation (Bollen, 1989). Ideal isolation of a dependent variable from 

all influences is impossible. Therefore, the isolation condition is replaced with pseudo-
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isolation where the disturbance term of an endogenous variable Y is uncorrelated with an 

exogenous variable X of an equation. This condition is necessary to establish a causal 

link between two variables. One situation that can violate this assumption is the presence 

of autocorrelation (Bollen, 1989; Kline, 1998). Therefore, interpretation of the results 

should be cautionary about any claims for causality in this model. 

Implications 

In sum, the present study increased understanding of early childhood development 

in Native American children. The finding about the unidirectional nature of the 

relationship between cognitive and social development underscores the importance of 

cognitive development for social competence. 

In addition, this study modeled developmental processes of young Native 

American children. There is paucity of studies investigating such processes in early 

childhood, and especially in minority populations (McLoyd, 1990; Spencer 1990). 

Moreover, studies indicate that once children's academic trajectories are established, they 

remain generally stable in the following school years (Entwisle et al., 1986). 

Consequently, it is important to understand the developmental processes of ethnically 

diverse children in early schooling to plan for prevention and intervention. 

Furthermore, the numerous concepts included in the social development construct 

in this study emphasize the multidimensional aspects of children's social competence and 

indicates the need to define clearly which aspects of social competence -as well as 

cognitive development- are investigated. This facilitates comparison of results among 

studies, and leads to a greater understanding of the processes under investigation. 
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The finding about the nature of the relationship between social and cognitive 

development does not lend support to previous research results that social competence 

directly contributes to academic ability. However, this does not imply that social 

competence is unimportant. Behaving in socially competent ways is a valued outcome of 

schooling in its own right. The development of positive styles of interaction has been an 

explicit objective for American public schools (Wentzel, 1991a). Teachers, parents, and 

students have consistently rated nonintellectual characteristics and social competence as 

critical schooling outcomes (Hamilton, Blumenfeld, Alcoh, & Muira, 1989a; JCrumboltz, 

Ford, Nichols, & Wentzel, 1987). 

Finally, the present study illustrated how a nonrecursive structural model can be 

used to study whether a reciprocal causal relationship exists between social and cognitive 

development. 

Future Research Recommendations 

Future research may proceed in several different directions. First, a critical issue 

in SEM is the need to validate a model with new data. This model was modified to fit a 

particular set of data and then refitted to the same data. Although modifications were 

based on substantive justifications, there is still a need to validate the model using data 

fi"om a new sample (MacCallum, 1995). 

Second, future research may examine the nature of the relationship between 

cognitive development and separate areas of social development, as opposed to using a 

unitary latent variable for social development. Therefore, the social development scale 

would be factor analyzed. In this way, one could examine the nature of the relationship 
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between each derived social &ctor and cognitive development with a nonrecursive 

model. Prior research suggests that peer interaction, self-regulated learning, and social 

responsibility are strongly associated to cognitive development (Ladd, 1990; Patrick & 

Townsend, 1995; Pintrich& DeGroot, 1990; Wentzel, 1991a; Zimmerman & Martinez-

Pons, 1986). However, self-esteem and prosocial behavior demonstrate somewhat weak 

links to cognitive development (Burnett, 1996; Chapman, Lamboume & Silva, 1990; 

Eisenberg & Fabes, 1998; Feshbach & Feshbach, 1987; Shavelson & Bolus, 1982). Such 

a study could provide answers about the nature of the relationship between specific social 

factors and cognitive development. 

Third, future research may examine the relationship of cognitive and social 

development of young Native American children with a model that includes the 

intervention that took place in the Navajo Nation transition projea as a variable. This 

intervention was designed to influence cognitive and social development. 

Fourth, it would be interesting to examine whether some underlying construct is 

responsible for both social and academic competence. For example, theoretical analyses 

suggest that perhaps self-regulated learning is a mediating factor between social and 

cognitive development (Parker, Rubin, Price, & DeRosier, 1995; Patrick, 1997; Wentzel 

& Asher, 1995), 

Fifth, investigations on the nature of the relationship between social and cognitive 

development should continue with ethnically diverse children at the elementary, junior 

high and high school level. Changing socialization influences that occur at different ages 
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may have profound effects on the nature of the relationship between social and cognitive 

development. 
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