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ABSTRACT 

The present study was a systematic investigation of hierarchical 

skill sequences in the early social development domain. Recent research 

has suggested that social development may be conceptualized as a 

phenomena involving a hierarchical sequ~ncing of competencies. In 

particular, social development may involve sequential changes in 

capability, reflecting successively higher levels of functioning within 

these competencies. The conceptual problem of this study focused on the 

construction and validation of a meaningful representation of ability in 

early social development. Ability was conceptualized as a composite of 

cognitive procedures governing the performance of specific tasks. The 

process for constructing skill sequences to reflect ability involved 

identifying task characteristics or demands which imposed various 

requirements on cognitive functioning. 

Hierarchical skill sequences were constructed to tap a variety of 

capabilities within the early social development domain. These skill 

sequences included understanding emotions, identifying and mediating 

needs, understanding friendships, and understanding fairness in decision 

making. Assessment items were developed to reflect each of these skill 

sequences based on the cognitive processes that are necessary for 

correct performance. This involved varying the task demands imposing 

various requirements on cognitive processing. 

The data were from 18,305 Head Start children ranging from 30 to 

83 months of age. Latent trait models were constructed to reflect the 
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hypothesized skill sequences by allowing the discrimination and 

difficulty parameters to be free to vary or by constraining them to be 

equal to other parameters. To arrive at a preferred model, each latent 

trait model was statistically compared against alternative latent trait 

models. 

In general, the results from the present investigation supported 

the hypothesis that the acquisition of social skills is a developmental 

phenomena involving a hierarchical sequencing of competencies. 

Moreover, the study supports the assumption that changes in capability 

can be defined by progress toward abstraction, complexity, stability, 

and the handling of increasing quantities of information. While the 

results provide a deeper understanding of early social development, 

future research is needed to extend the developmental structure to 

higher levels of ability. Moreover, research is needed to determine how 

the information gleaned from developmental assessment can utilized in 

planning learning experiences to enhance development. 
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CHAPTER 1 

INTRODUCTION 

It has long been acknowledged that the social development of human 

beings is unique among species. Over the past several years, a growing 

body of research is documenting the emergence of the child's capacity as 

a highly active participant in social interaction sequences with peers 

and adults (see Brazelton, Koslowski, & Main, 1974; Conger & Keane, 

1981; Kaitz, Meschulach-Sarfaty, Auerbach, & Eidelman, 1988; Meltzoff & 

Moore, 1977). In fact, very early in life, infants appear to be 

predisposed to "people reading", demonstrating a preference for looking 

at the human face rather than an inanimate object (Flavell, 1972). 

Other studies suggest that the young child clearly has the 

capacity to conceptually coordinate social perspectives, both within 

self and within self and others (Bates, Camaioni, and Volterra, 1975; 

Russell & Bullock, 1985; Trevarthen, 1980). Trevarthen (1980) for 

example, notes a shift in the infants' ability to coordinate social and 

nonsocial play at the same age. Before 9 months infants engage in 

social play with mother or in nonsocial play with toys. After 9 months, 

infants display the ability use toy as "topic" during interaction with 

the mother. Bates et al. (1975) have also shown that children's 

intentional communication emerges around the age of 9 months. Even the 

ability to analyze the goals and motives of other people in the social 



environment, as these interlock with the child's own motives and 

incentives, is alr.eady fairly well developed by the time the child is 

three (Russell & Bullock, 1982). 

14 

The growing interest in understanding social development has led 

to a proliferation of two diverse research endeavors within the 

scientific community. The first is the identification and description 

of social skills emerging at various stages of cognitive development 

(e.g., Bruner, Goodnow, & Austin, 1956; Piaget, 1952; Piaget & Inhelder, 

1956). The second is the analysis of the relationship between limited 

social skills and the onset of dysfunctional behavior (e.g., Kohn, 1977; 

Roff, Sells, & Golden, 1972; Whitman, Mecurio, & Caponozio, 1970). The 

results from both these lines of investigation suggest that the early 

acquisition of social skills may be a prominent factor in peer 

acceptance, which in turn, has implications for both the short and long 

term adjustment, productivity, and acceptance of the individual in 

mainstream society. 

The need for understanding the nature of social development is 

evident given the results of research endeavors over the past several 

years. Most of these investigations have applied correlational 

analyses, in attempting to relate early social skill deficits to onset 

of social dysfunction in adolescent and adult life. Results of these 

studies suggest a relationship between early social behaviors and the 

success of the child in school and in society in general. Children 

evaluated to be socially incompetent have been found to be more 
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frequently out of school (Ullman, 1957), juvenile delinquents (Roff, 

Sells, & Golden, 1972), underachieve academically and adjust poorly to 

school environments (Hoge & Luce, 1979; Kohn, 1977; Victor & Halverson, 

1976; Kohn & Rosman, 1972, McCandless, 1967; Groundlund and Anderson, 

1963). Other investigations have suggested that deficits in social 

functioning during childhood may predispose one to childhood autism 

(Roff et al., 1972), a lack of self-esteem (Percell, Berwick, & Beigel, 

1974) adult mental health problems (Cowen, Pederson, Barbigian, Izzo, & 

Trost, 1973; Roff, 1977) low peer acceptance (Marshall & McCandless, 

1957), increased communication problems (Asher, 1978), increased 

aggression (Quay, 1972), and shy, passive, and lethargic behavior 

(Palmer, 1977). Such consequences as these represent barriers to the 

effective integration of the individual in society. 

These studies have, for the most part, provided an abundance of 

descriptive information about the correlates limited social skills. 

They have, however, been less impressive in providing an effective 

approach for understanding the nature and process of social development. 

Knowledge of this type has important implications for the design of 

educational practices articulated to enhancing the social development, 

and mediating problems that are likely to occur early on in young 

children. 

Especially in today's highly technical society, the social and 

emotional growth of children is entirely too important to be left to 

chance. Yet, educators, psychologists, parents, and child care 
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providers have continually noted that in the scheme of understanding and 

planning growth experiences for young children, the social development 

domain has been given such little emphasis that it is typically a hit or 

miss experience. 

Of the studies which attempt to provide insight into the nature of 

social development, most have placed less emphasis on understanding the 

child and focused more on identifying the antecedents and consequence of 

behavior. Research has continually focused on the diagnosis and 

intervention of specific social deficits using the environment as a 

catalyst, giving less attention to gaining insight into those skills 

which may forestall potential problems that may arise in the child's 

life as he or she enters social encounters (Gresham, 1981). Educational 

practices in particular, rely on the manipulation of environmental 

variables. The emphasis here has been on the situational parameters of 

behavior and the behavior of other individuals prior to and after 

"target" responses (Conger & Keane, 1981; Libet & Lewinsohn, 1973; 

Hersen & Bellack, 1977). 

It has been pointed out that the educational system in America has 

been negligent with regard to the research and development of tools 

designed to assess and foster social development (Cooke & Apo11oni, 

1976). Assessment practices have focused primarily on the effects on 

behavior of environmental manipulation. Assessment has emphasized 

observation of behavior for its own sake, rather than understanding of 

process. The mainstay of observation has been description and 
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categorization of skills rather than delineation of process. 

Consequently, assessment practices have focused on the identification of 

skill deficits rather than individual capabilities. 

A child's social environment and a1tera~ions that occur in such an 

environment can provide opportunities and incentives to think and 

problem solve during the course of social interaction. It can provide 

cues making problem-solving easier or harder, especially those cues 

involving the degree of human rationality or irrationality that a child 

encounters. But the social environment alone cannot determine a child's 

thinking or nonthinking. It cannot force or determine the extent to 

which the child exerts the effort and accepts the responsibility of 

cognition. It cannot force the child to subordinate desires to reason 

and it cannot force him or her to sacrifice reason to desires. In this 

issue, the child is inviolately a self-regulator. The social 

environment can provide the child with incentives for action and 

reaction but, events the environment in and of themselves, do not 

necessarily provide the information necessary to explain how the child 

develops the capability to perceive and process information. Nor do 

they provide information about how the child develops the capability to 

become an active and productive participant in social interactions. The 

social environment consists only of facts; the meaning of those facts -

the conclusions and convictions to be drawn from them - can be 

determined only from the child's mind. A child's social development, 

his character, degree of rationality, and independence of action is 



determined not only by the things he perceives, but by the thinking he 

does or fails to do about them. 
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The paucity of well designed assessment systems for understanding 

the child as a problem-solver within the social context and as an 

organism progressing toward higher capability is of concern to 

educators, psychologist and parents, each of whom playa vital role in 

the development of young children (Fe1d, Bergan, & Stone, 1987; Morrison 

& Be11ack, 1981; Mussen & Eisenberg-Berg, 1977). The task of developing 

assessment systems requires that attention be given not only to specific 

behaviors occurring under specific conditions, but also to the 

progression of skills, empirically determined to be relevant to the 

effective social functioning of the child. 

The limited scope of current assessment practice has stifled the 

development of assessment techniques which articulate developmental 

progression. Little attention has been given to such critical factors 

as developmental changes and their influence on cognitive and behavioral 

performance. In ignoring developmental variables, past assessment tools 

have often emphasized the importance of remediating social 

dysfunctioning rather than identifying competencies that may be 

prerequisites for effective problem-solving at varying developmental 

levels. Moreover, the potential value of research designs geared toward 

developing assessment instruments to measure social development remains 

overshadowed by the general absence of either a consensual or empirical 

definition of social skills. This is reflected in the heterogeneous 



array of teaching procedures, occasionally evaluated by unrelated 

assessment practices. 
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As with most areas of applied research with children, the initial 

focus has been on remediation. Assessment of social development has 

been carried along almost reluctantly; more questions being raised about 

assessment than answered. Lack of clear and consistent research 

methodology and well as assessment practice in general, has stifled the 

understanding of the nature and sequencing of social development 

capabilities, as well as the planning and evaluation of teaching 

programs. For example, it is customary to define types of assessment in 

terms of the manner in which child performance is referenced. Norm

referenced assessment indicates a child's relative position in a norm 

group. The norm-referenced approach is useful in answering questions 

about the relative standing of children in an appropriate reference 

group. Criterion-referenced assessment links performance to criteria 

defined by specific instructional objectives. Criterion-referenced 

assessment is useful for determining the specific skills mastered by 

children. Consequently, the results of self-report, peer-nomination, 

sociometric, overt behavioral, and physiological assessment strategies 

continue to have consistently low relationships with one another. There 

is no indication that anyone modality is sufficient to adequately 

represent the social skill complex and no present day assessment device 

has been clearly and thoroughly validated - reliability being an 

especially neglected issue. Research in this area then, may take one of 



two directions; psychometric validation of existing devices or 

psychometric construction of new devices. 
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Neither of the above approaches, describe early social development 

as a developmental phenomena in which the child progresses through a 

validated path of hierarchically related skills. Nor do they identify 

the underlying ability which can provide information about the position 

of the child on the path of related skills. Information of this type 

can lead to the identification of individual capabilities as a function 

of position on an empirically validated learning path. This 

information, in turn, can enhance the capability of the child-care 

provider in designing learning environments articulated to the needs of 

the individual child. 

Path-referenced assessment (Bergan, 1985; Bergan, Stone, & Feld, 

1985) describes a child's progress along empirically validated 

developmental paths reflecting the achievement of educational 

objectives. Path-referenced assessment generates information about 

progress that cannot be gained in other ways. The path-referenced 

approach identifies the position of a child in a developmental sequence, 

and determines changes in that position that can be attributes to 

individualized planning. The unique feature of path-referencing is that 

it provides quantitative scales for measuring progress that are linked 

to validated developmental sequences. The path-referenced approach 

affords information available from a criterion-referenced assessment 

plus information on position and path progress. Moreover, path-



referenced assessment can be linked to norm-referenced technology to 

produce information on position in a norm group. 
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Concern for the identification and validation of learning 

sequences is not new in education. For example, many criterion

referenced assessment programs make some assumptions about the 

sequencing of learning tasks (Glaser & Nitko, 1971; Nitko, 1980). In the 

criterion-referenced approach, sets of learning tasks are organized into 

hypothesized learning hierarchies in which tasks placed at low levels in 

a hierarchy are assumed to be prerequisite to tasks placed at high 

levels. During the early days of criterion-referenced assessment, 

attempts were made to validate learning sequences empirically. However, 

adequate technology was not available to carry out such validation 

(Bergan, 1983). As criterion-referenced assessment evolved, efforts to 

achieve sequence validation were, for the most part, abandoned. Path

referenced assessment shares the early concern of criterion-referenced 

assessment with the issue of sequential ordering. However, the path

referenced approach is based on a general latent trait model (see Bock & 

Aitkin, 1981; Lord, 1980) which includes assumptions about the factors 

affecting task performance that are quite different from those 

underlying criterion-referenced assessment. The general latent trait 

model holds that the probability of accurate performance is a function 

of a latent (i.e., unobserved) ability and of task characteristics 

(e.g., Lord, 1980). One characteristic, task difficulty, is 

particularly important for path-referenced assessment. Within this 
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approach, variations in task difficulty are used as a basis for 

constructing sequences reflecting paths of learning and development. 

Bergan (1985) has developed variations of the general latent trait model 

making it possible to test the hypothesis that tasks vary in difficulty 

level. Hypothesis testing provides the basis for establishing 

empirically validated sequences of learning and development. 

Within the latent trait model, ability and difficulty are 

quantified on the same scale. As a result, a child's ability score 

serves as an indicator of developmental level or path position. That 

is, the ability score indicates the position of the individual in a 

developmental sequence. Information on path position is highly useful 

in planning learning activities for the child. Knowledge of path 

position indicates what the child has learned in the past and the 

challenges that lie ahead as development progresses. 

Direction of Proposed Research 

The psychometric validation of existing assessment devices may be 

useful, but perhaps, not highly recommended. Validation of these 

instruments would still leave unresolved the need for: 1) providing a 

functional link between assessment and educational planning; 2) 

delineating process (i.e.,the developmental progression of social 

skills); and 3) specifying the skills important for later functioning in 

the social context. Of major concern is the fact that adequate 

measurement technology has, until recently been lacking for assessing 
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process in education programs that target social skills instruction. 

One significant shortcoming of currently used measurement technology has 

been the lack of an effective approach to the measurement of change or 

progress (Bryk, Strenio, and Weisberg, 1980; Linn, 1981). 

The role of measuring progress in the social skills domain is 

particularly important for those children who come from diverse cultural 

and ethnic backgrounds. Measurement procedures that can be used to 

assess progress and that are sensitive to cultural differences among 

children are needed to assist in the evaluation of children's social 

development and of educational programs purporting to enhance 

development. 

Research in this area may be more profitable when measurement 

systems are designed to provide a functional link between assessment and 

planning. These systems may relate assessment, planning, and program 

evaluation in a meaningful way. This is extremely important given the 

fact that educational practices designed for young children typically 

afford the first opportunity to foster development of social competence, 

forestalling the deleterious effects of delayed development (Caldwell, 

1970; Garwood, 1979; Karnes & Zehrbach, 1977; Kirk & Gallagher, 1979). 

Moreover, the goal of assessment should not be limited to 

determining the extent to which children know more at the end of 

instruction than they did at the beginning. Rather, the goal of 

assessment should include determining the qualitative changes that take 

place within the child. 



24 

Insofar as society views the educational setting as a place where 

children's social and learning needs may be understood and where 

learning opportunities are provided to meet the individual needs, 

assessment strategies necessarily should take account of the 

developmental nature of the child and of social interactions. 

Over the past several years, advances in cognitive developmental 

research have focused on the delineation of cognitive structures and the 

underlying processes involved in the learning of skills (Siegler, 1983). 

Siegler suggests that the advances made in cognitive developmental 

research should be applied to the design of assessment tasks which are 

developmental in character. The consideration of these two views 

suggests the possibility for linking developmental theory to measurement 

theory. In particular, Bergan (1984) concludes that such a linkage, 

achieved through latent trait technology (Lord, 1980), may result in 

benefits to both the research community and socializing agents 

responsible for providing educational services to young children. The 

implications and impact of such a linkage include: 1) increased 

explicitness of information about children at different levels of 

development; 2) tools to assist socializing agents in enhancing 

children's development; and 3) new and informative knowledge about 

developmental phenomena. 

In the present study, the application of latent trait technology 

and path-referenced assessment makes it possible to assume a 

developmental perspective in the domain of social development. These 



25 

techniques make it possible to: 1) test assumptions about the sequencing 

of learning tasks; and 2) measure progress along developmental paths on 

a continuous scale. It provides a conceptual basis for the construction 

of assessment tasks to measure social development. The conceptual 

problem being addressed has been defined by Flavell (1974) as trying to 

infer or construct ... a meaningful representation of an individual's 

underlying ability, and of the 'performance' type, information 

activities that realize or instantiate it in various situations 

(p. 69). Thus, it is necessary to construct the child's underlying 

competence and design activities that maximize revelation of this 

competence through performance. The direction taken in this study is 

that social skills may be conceptualized as a developmental phenomena 

involving a hierarchical sequencing of competencies. However, in order 

to develop a measurement system articulating this perspective it is 

first necessary to develop a set of structures representing hypotheses 

about the organization of competencies targeted for measurement. Thus, 

the development of procedures for the assessment of progress is a highly 

complex task. 

The concept of progress necessarily includes proceeding through an 

organized learning or developmental sequence. In order to assess 

progress accurately, identification of specific competencies and their 

organization into a structure must be determined. Many researchers have 

proposed that learning and development involve sequential changes in 

capability, reflecting successively higher levels of functioning (e.g., 



26 

Gagne, 1962; Piaget, 1952). That is, there is a hierarchical nature to 

learning (Glaser, 1963; Nitko, 1980) and development can be 

conceptualized as hierarchical learning (Gagne, 1968). 

In the past, the view of hierarchical sequencing encompassed the 

assumption that more complex skills evolve from simpler component skills 

(Gagne, 1970; 1977). Cognitive developmental theory now recognizes 

that hierarchical sequencing may occur in many ways, only one of which 

involves the acquisition of component skills (Flavell, 1972). For 

example, hierarchical sequencing may take place in instances where a 

simple rule applied to a given set of tasks is replaced by a more 

complex rule (Bergan, Stone, & Feld, 1984). The nature of the task 

determines, in part, the extent to which a rule is applied, changed, or 

replaced. Traditional approaches to assessment in social development do 

not include testing hypotheses which are associated with task 

characteristics. Embretson (1985) notes that attention to task 

characteristics is essential in determining the cognitive processes that 

underlie ability. 

The procedure for constructing developmental skill sequences 

involves identifying task characteristics or demands (Newell & Simon, 

1972) which impose various requirements on cognitive processing. These 

stimulus features of assessment items can be conceptualized as 

controlling the cognitive demands that are necessary for successful 

performance. 



27 

To systematically investigate the skills and processes involved in 

the social development domain, cognitive procedures associated with 

early social development will be identified. Early competency in social 

development may be conceptualized as a composite of cognitive procedures 

(Anderson, 1980; Brown & Burton, 1978) that govern performance of 

specific tasks. A cognitive procedure may be conceptualized as a set of 

processes or actions performed on a object to achieve a goal. Cognitive 

procedures may be defined in terms of attributes associated with demands 

on cognitive functioning. This enables the procedures to be 

characterized in terms of processes associated with task difficulty. 

Variations in task difficulty provide the basis for developmental skill 

sequences associated with a given ability. Attributes associated with 

the cognitive procedures will also be specified. By varying the values 

of the attributes, items may be developed that represent the skills 

which comprise the developmental sequences. This provides a systematic 

approach for identifying specific skill orderings. Such an approach 

will afford a more complete understanding of children's cognitive 

functioning in the social development domain. Hypothesized hierarchical 

skill sequences may then be empirically validated through a variety of 

latent variable models, which provide the technology needed to validate 

skill sequences. 

Of particular interest in this study are the latent trait or item 

response models (Bock & Lieberman, 1970; Bock & Aitkin, 1981; Lord, 

1980). With the aid of recent technological advances (see Thissen, 
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1985), latent trait models provide a mechanism to test hypotheses 

related to developmental skill sequences, composed of items reflecting 

varying cognitive demands. The application of this approach to the 

construction of a measurement instrument will yield a device capable of 

providing information about children's social development. 

Effective social development requires not only a repertoire of 

social skills, but, in addition, requires a knowledge of when and how 

they may be applied. Using this knowledge, in turn depends on the 

child's ability to accurately interpret the social environment. In 

particular, the child must be aware of the norms and conventions 

operating at the moment, to understand the messages being sent by 

others, and to be able to infer and predict the probable emotions and 

intentions guiding the actions of others. Thus, the assessment of 

progress is a complex one, reflecting both the acquisition of social 

skills and an increasing understanding of how and when to apply them. 

In this respect, the instrument will reflect social development as the 

gradual learning of problem solving skills to be used in social 

encounters. It is designed to tap the development of problem solving 

skills that children use in social interactions and in their daily 

lives. The assessment of social problem solving will provide 

information about children's ability to participate in, benefit from, 

and contribute to the social environment. 
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CHAPTER 2 

THEORETICAL BACKGROUND 

The first part of this chapter presents a literature review of the 

current perspectives on early social development as they relate to 

assessment technology. It provides a perspective on the philosophical 

background leading up to the current dichotomy of theory and measurement 

approaches for describing and assessing social development. It also 

includes a discussion of the advantages and limitations of current 

theory and assessment. 

Second, the chapter provides a rationale for the potential 

benefits of viewing early social development as a developmental process. 

It also describes recent attempts to understand social development from 

a cognitive perspective. 

Third, it provides the theoretical perspective and rationale for 

the statistical models used in applying path-referencing and latent 

trait technology to the construction and validation of hierarchical 

skill sequences. 

The fourth part of this chapter presents the selected cognitive 

procedures and hypothesized developmental sequences for measuring early 

social development. The rationale for the hypothesized skill sequences 

are delineated in this section. 
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Current Perspectives on Social Development 

Until recently, a methodology for developing, validating and 

refining an assessment tool designed to delineate the sequential nature 

of social development; providing information about how children grow and 

having the added benefit of being useful in the planning process, has 

been virtually nonexistent. Clearly, children's needs may more 

effectively be met by research directed toward deriving functional 

definitions of social skills while, at the same time, empirically 

determining those skills necessary for long-term success in the social 

arena (Hops & Greenwood, 1981). Few investigations have, however, taken 

advantage of new empirical approaches in the selection of social skills 

for study. Investigators have generally been more concerned with 

developing intervention programs rather than reliable and meaningful 

assessment techniques (Hersen & Bellack, 1977). As Hops and Greenwood 

(1981) suggest: 

It is clear that we require a methodological system within a 
purposeful and empirical framework in order to determine what 
functionally constitutes social competence and what procedures 
are most effective in assessment and establishing social 
skills in children. (p.356) 

Philosophical Perspectives on Development 

While interest in the nature of how children develop has been a 

philosophical and practical concern for centuries, the developmental 

nature of social development has only recently emerged as a twentieth 
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century phenomenon. The field still often vacillates between the 

philosophies that spawned interest in it and the empirical science it 

wishes to become. The proximity to its philosophical roots has produced 

a long running debate as to how one should approach the content. These 

differences reflect an underlying philosophical dichotomy about 

phenomenon of social development. 

One of the interesting challenges facing developmental 

explanations of social competency is that any explanatory system must 

encompass both continuity and change. The historical dichotomy of these 

two notions is a reflection of the diversity of the philosophies of 

empiricism and rationalism. 

Those who rely solely on the tenets of empiricism as a basis for 

forming an explanatory system hold that all knowledge, including 

necessary logical truth has its adequate and sufficient cause in 

information that derives ultimately from the senses. The basic 

assumption is that objectivity is simply "out there" and veridically 

given. It assumes that human behavior is learned through what has been 

termed association or conditioning. In this sense, experience is 

limited by perception, where perception is the mechanism through which 

one gains experience. 

Rationalism, on the other hand, stresses the contribution of the 

knowing subject and attempts to recognize the need for logical 

principles prior to experience. External reality is a structure that 

the mind imposes and knowledge is generated by the person in his or her 
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thinking capacities. The child is considered to be prewired to organize 

information; the chief meaning of acquiring knowledge being the 

spontaneous activity of the human mind. 

This philosophical dichotomy is closely tied to how one views 

human nature. For example, empiricist views of human behavior tend to 

emphasize quantitative change whereas rationalist views tend to 

emphasize qualitative change. However, it is entirely possible for a 
., 

any given cognitive process to appear discontinuous on the surface and 

yet, found to be continuous when a more appropriate analysis is made. 

Moreover, a process may appear continuous at first, yet, after 

additional analysis present itself as discontinuous. Finally, it is 

possible for a discontinuous process to result from a continuous one in 

the sense that even though the underlying processes that govern 

cognitive development may be continuous, it is entirely possible for 

thought to pass through a number of qualitatively distinct stages. In 

this sense, cognitive growth is not necessarily conceptualized as either 

continuous or discontinuous. Rather, it may best conceptualized in 

terms of both its qualitative and quantitative components. 

Qualitative changes refer to changes in kind or type. It involves 

changes in structure, organization, rules, and strategies. Quantitative 

change refers to changes in amount, frequency, or degree. Here the 

change is gradual and occurs in small amounts. Development involves a 

succession of changes and transitions. Many formulations about social 

------------~---~~ ---~.--
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development, however, are not developmental in that rarely has an effort 

been made to identify and empirically validate this phenomena. 

Theoretical Perspectives on Development 

Investigative approaches to delineate change have been based on 

two theoretical perspectives: cognitive developmental theory and 

learning theory. The former focuses on commonality across behaviors at 

a particular stage of development and on constancy with an emphasis on 

the systematic ongoing observation of internal structures. The latter 

position is mostly concerned with behavioral change as a consequence of 

environmental impact. Philosophically these two approaches represent 

alternative views of man and developmental phenomena, but 

psychologically, both attempt to describe the growing capacities of the 

developing child in becoming a socialized adult. 

Goals of the cognitive developmental approach. The cognitive

developmental approach to social development is most clearly aligned 

with the work of Piaget (1932) and Koh1berg (1969) and their 

formulations on the development of moral reasoning. This approach 

focuses on ontogenetic change as a primary goal (Flavell, 1963). One 

product of such investigations, therefore is the elaboration of the 

developing child's abilities associated with increasing age. This 

sequential description outlines the behaviors which the child is capable 

of producing at successive levels or stages. In addition to description 

an explanatory system is also proposed. Behavior accomplishments at a 
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given developmental level are functionally related to the status of the 

mental structures undergoing increasing elaboration and coordination 

during the course of development. An equilibration process combining 

biological functioning in conjunction with active interaction with the 

environment, both physical and social, is the source of structural 

elaborations which serve as limiting factors on producible behavior. 

One major aim of investigation, then, is the analysis of the 

organization of internal structure and cognitive reasoning, inferred 

from produced behavior. At successive developmental levels, 

qualitatively different structures predominate, which in turn lead to 

markedly different behavioral competencies. 

In this conceptual system, particular types of behavioral 

contents, whether they be social, affective, or cognitive are not 

treated as separate entities with different origins. They are instead, 

viewed as aspects of the same structural organization and evolution with 

a fundamental unity. Developmental alterations in cognitive structure 

are reflected in logical reasoning, social reasoning, and moral 

reasoning (Piaget, 1963), all of which are aspects of overall cognitive 

functioning. Where cognitive and social development are treated as 

interdependent, a link must exist between cognitive understanding and 

observable behavior. The link suggested in this system is the ability 

to understand the perspective of another individual and to coordinate 

differential viewpoints (Piaget, 1932). 
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Thus, the individual can hardly be expected to offer aid, lend 

support, or behave self-sacrificially without some comprehension of 

another persons cognitive needs, point of view, or feelings. Conceptual 

role-taking ability would, therefore be and essential prerequisite to 

the production of prosocia1 behavior. Ontogenetic investigations of 

this role-taking ability have focused on (1) visual perspective-taking 

and the coordination of perspectives (Piaget & Inhe1der, 1956) and on 

(2) more socially oriented role-taking tasks (Flavell, Botkin, Fry, 

Wright, & Jarvis, 1968; Selman, 1971). 

Whether the focus is on visual perceptual role-taking or on the 

social conceptual role-taking, investigative goals have been focused on 

refining the specific sequence associated with the emergence of these 

abilities and the search for precursor competencies (Chandler & 

Greenspan, 1972). 

From a Piagetian coriceptua1ization, the young child is viewed as 

socially egocentric and not cognizant that his or her thoughts and 

feelings may differ from those of others. Then gradually in the course 

of development the child develops the ability to decenter and infer 

thoughts of others in a variety of complex situations (Feffer, 1970). 

Some investigators suggest that the sequence of this development forms a 

unidirectional and invariant linear scale (Urberg & Docherty, 1976). 

Other theories such as Koh1berg's (1969) theory of moral development, 

Selman's (1976) theory of interpersonal awareness, Loevinger's (1976) 

theory of ego development, Damon's (1977) theory of positive justice, 
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Perry's (1970) theory of intellectual and ethical development, and 

Harvey, Hunt, and Schroder's (1961) theory of concept development posit 

a similar conceptualization; that there is an ordered sequence of stages 

through which individuals progress as their reasoning matures. The 

changes in reasoning described by such theories are. typically 

developmental in the sense that they are internal to the individual, 

irreversible, involve the acquisition of more adequate thought 

structures, and directional over time. 

According to these various theories change from one stage to 

another is structural change involving a reorganization of thought. 

Progressively higher stages incorporate the thinking of lower stages. 

No stage in a sequence can be skipped. Whereas some of theorists claim 

that their stage sequences constitute a description of change occurring 

in all cultures (Kohlberg, 1969); others have made no such claim 

(Loevinger, 1976; Harvey et al., 1961). Typically the changes are said 

to be a product of an interaction between the individual's maturing 

cognitive abilities and alterations in the environment that accompany 

aging. This perspective is not without its detractors, particularly 

with respect to the presumed pervasive egocentrism of the young child 

which theoretically underlies widespread failure on role-taking tasks. 

Investigators such as Borke (1971) and Zahn-Wax1er, Radke-Yarrow, and 

Brady-Smith (1977) for example, found evidence of nonegocentric behavior 

in preschool children presented with cognitively simpler task 

situations. 
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Critics of stage theories, such as Bandura (1977) and Mischel and 

Mischel (1976), have stated that the problem with such stage typologies 

is that people are too complex to fit them. People do not reason at one 

and only one stage. Such critics have assumed that stage theories imply 

that people must reason at only one stage. Hence stage theories imply 

that there will be a patterning to a subject's stage scores; all of them 

will be zero except one, the stage at which the subject reasons 

(Davison, King, Kitchener, & Parker, 1980). 

Actually the stage theorists do not say that people reason at only 

one stage. Their theories are more complicated than is assumed by the 

critics. These theories, however, can imply that there will be a 

patterning to subjects stage scores, but not the simple patterning that 

would occur if subjects reason at only one stage. In any case, the type 

of research that has been conducted to evaluate stage theories remains 

insufficient for measuring social development as a process. 

Theories such as these, are primarily concerned with changes over 

age and as a result, are primarily descriptive. Much of the work uses 

correlational analysis and therefore does not reveal cause and effect 

relationships. Second, contradictory operationalizations re-raise the 

definitional problem rather than answer it. For example, conceptual 

perspective taking is frequently treated synonymously with empathy 

(Hoffman, 1977). Several individuals have pointed out that two 

constructs rather than one have been lumped together under the general 

term "empathy" (Hoffman, 1977). The first pertains to cognitive 
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abilities and the awareness of another person's feelings, while the 

second pertains to vicarious arousal which is affective rather than 

cognitive (Borke, 1971). The two processes are not synonymous and need 

to be clearly differentiated (Rothenberg, 1970). 

Cognitive-developmental theorists have traditionally focused on 

the growing child's reasoning, and to a lesser extent on behavioral 

correlates of that reasoning. Describing the internal organization of 

the mental structures and the reasoning inherent in that organization is 

accomplished by eliciting an external referent. From externalized 

reasoning, internal thought processes are inferred. A likely candidate 

for the operationa1ization of reasoning becomes verbal behavior; and 

accompanying performance may also be elicited but not in place of the 

expression of thought to explain that performance. 

Goals of the learning approach. Learning theorists will typically 

operationa1ize an outcome in terms of produced behavior. Of concern is 

what the child will do in a situation rather than an explanation of the 

performance. In these investigations, inference is kept to a minimum, 

hence the emphasis on action as opposed to explanation (Brainard, 1977). 

Those who view development as an extended learning process 

predicated on basic learning principles consider the acquisition of 

social skills as an outcome of socialization. Consequently they are 

less concerned with maturational variables alone preferring instead to 

examine specifics on the socialization process which result in the 

performance of prosocia1 behaviors. Relevant questions revolve around 
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models that play a role in promoting prosocial socialization. 

Furthermore, application to child rearing is a direct concern in many 

studies which address how environmental manipulation can be used to 

elicit or increase production of desired behaviors. 
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Much of the learning based research utilizes varieties of the 

experimental manipulative strategy to examine developmental phenomena. 

Variables which can be controlled by the investigator in a laboratory or 

other structured environment are functionally related to subsequent 

behavioral productions for the purpose of revealing cause and effect 

relationships between the target behaviors and those manipulations. 

Developmental level variables such as age or stage may be included but 

as blocking variables not as causative ones. 

Investigations of prosocial behavior in children emanating from 

this base examine either situational variables designed to elicit a 

specific prosocial behavior, or employ experimental manipulations aimed 

at training the target behavior. In either case, identification of 

causal relationships is the desired product. Most commonly, the 

dependent variable is some performance related to altruism such as 

helping, sharing, cooperating, or donating. 

Social learning research provides us with a great deal of 

information bearing upon prosocial development, but the picture remains 

incomplete. The lack of more comprehensive information partly resides 

with the nature of the research itself and partly with the theory. For 
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the most part the research is geared toward identifying the situational 

variables that alter the production of social behavior. Typically, the 

characteristics of the model or of the model's performance are varied 

(Rushton, 1976). As a consequence conclusions about what the observer 

is doing are harder to draw. The theory itself does not address 

observer cognitive processing (Bandura, 1977), but specification of 

those processes is for the most part, relatively vague. 

Both the cognitive developmental and social learning perspectives 

have been adopted by educators, psychologists, and scientists in 

attempting to gain insight into children's social development and the 

thinking processes underlying the performance of social skills. To this 

end, a plethora of assessment devices designed to infer thinking from 

observable behaviors has emerged. Although limited, there have been 

some efforts to determine the unique aspects of social development and 

the most effective assessment and intervention procedures (Carte1edge & 

Milburn, 1980). However, even though there have been advances in this 

area, there are several issues that continue to plague the development 

of assessment devices designed to understand the nature of social 

development. One of these issues, inherently related to the 

philosophical and theoretical approach taken in conceptualizing social 

development is the definition of social skills. 
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A Problem of Definition 

Paramount to assessing social skills is the issue of definition. 

The concept itself communicates little or no information about social 

behavior and as a result a number of definitions have been advanced (see 

Argyris, 1969; Foster & Ritchey, 1979; Hersen & Bellack, 1977; Libet & 

Lewinsohn, 1973; McFall, 1982). Defining social development and its 

observable component, social behavior, has traditionally been 

encompassed in terminology including "social skills", "social 

competency" and "soc~.al performance." These terms have more often been 

ambiguous than definitional and have been used in the literature to 

describe a wide range of behavior which varies both in kind and 

complexity. 

The scope of these concepts has been viewed by several 

investigators as threatening to encompass all interpersonal interactions 

yet leading to no clearer understanding of them or of the underlying 

abilities that form as a child develops socially (McFall, 1982; Zigler & 

Trickett, 1978). That is, they communicate little or no information 

about the nature of social development. As a result, a number of 

definitions of the ability which evolves as a child develops have been 

advanced. Argyris (1969) for example, refers to the socially skilled 

individual as one who has developed: (1) those interpersonal behaviors 

that enhance the effectiveness of the individual as a part of a larger 

group of people; (2) the ability to own up to and accept responsibility 

for one's behavior; (3) the ability to be consistently open to new 
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factors; and (4) the ability to experiment with factors beyond one's own 

present limits. Weiss (1968) defines social skillfulness as an 

individual difference variable in terms of communication, understanding, 

interest, and rapport between a speaker and listener. 

Working in a behaviorally orienterl paradigm, Libet and Lewinsohn 

(1973) view social development as the complex ability to emit behaviors 

which are positively or negatively reinforced and not to emit behaviors 

that are punished or extinguished by others. A similar definition has 

been proposed by Foster and Ritchey (1979) where social skills are 

viewed as responses which, within a given situation prove effective or, 

in other words, maximize the probability of producing, maintaining, or 

enhancing positive effects for the interactor. Hersen and Be11ack 

(1977) view social development as the increased effectiveness of 

behavior in social situations. However, the effectiveness depends on 

the context of the situation and, given any context, the parameters of 

the specific situation. 

The thread binding each of these definitions is the emphasis 

placed on observable behaviors, the situational parameters of the 

behaviors and the behavior of other individuals prior to and after the 

occurrence of a target response. The advantage of this type of 

definition i8 that it functionally limits the overly inclusive label of 

social behavior. As such it is a viable attempt to view social skill as 

more than a general statement about the presence or absence of a 

behavior. It is an attempt to clarify what it to be measured. 
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Twentyman and Zimering (1979) note that as a result of these approaches 

to definition, assessment and training of isolated social skills has 

become the most widely studied and adapted approach in psychotherapeutic 

settings. Michelson and Wood (1980) also point to the preponderance of 

the behavioral approach: 

Social skill studies with children typically have followed one 
of three alternative approaches to intervention. These 
include: (1) operant techniques which utilize contingent 
reinforcement of appropriate peer interaction; (2) modeling 
approaches which involve either actual, imagined, or filmed 
exposure to socially skilled role models; and (3) combination 
interventions which more directly involve the child in 
training using such methods as coaching, rehearsal, guided 
practice, role playing and operant modification procedures to 
enhance effectiveness. (p. 263) 

The application of a behaviorally oriented model has been 

effective in defining the properties of specific social skills and in 

the development of intervention procedures for children identified as 

having social problems. However this approach is inadequate when the 

focus is shifted away from viewing social behaviors in the context of 

remediation to viewing them within a developmental framework. 

The methodology for defining, assessing and enhancing the social 

development of children within the behavioral framework has most 

frequently been referred to in the research literature as a prob1em-

centered approach (Bergan, 1977). This approach focuses on the 

assessment of behaviors that are of immediate concern. The 

interventions that are prescribed are generally specific to the 

immediate problem and situation (McFall, 1982). Here, the concern is 
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less toward understanding the developmental nature of the problem; more 

concern being focused on the antecedent, consequent, and sequential 

conditions which surround the behavior of concern. The application of 

this approach to the broader context of assessing process and progress 

may be infeasible since it may result in an excess of idiosyncratic 

learning tasks, assessment devices, coding systems and analytic 

approaches. 

The task of developing an assessment tool linked to providing 

educational opportunities enhancing social development requires 

attention not only to specific social behaviors and performance 

occurring under specific conditions, but also to the detailing of 

underlying processes comprising competence and performance. It is the 

difference between deciding to teach a child the counting sequence of 1 

through 5 through rote memorization or recognizing that the learning of 

this skill requires that the child gain insight of underlying rules and 

processes of counting (i.e., knowing that, counting begins with 1, in 

increments of 1, and in a forward direction). It is the difference 

between a child helping another child because it is socially appropriate 

or because there is a clear recognition that the other child is in need 

of assistance. 

The type of learning encouraged through behavioral models 

discourages the development of assessment approaches which take into 

account the sequential nature of social development and its underlying 

processes. As McFall (1982) suggests: 
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This idiosyncratic emphasis has discouraged investigators from 
developing general social skills programs and general skills 
measures, encouraging them instead to develop specific 
measures for such research questions ... the maj or source of 
this model's problem is its interrelated assumptions 
concerning the situational specificity of behaviors and the 
uniqueness of each situation. If no two situations are 
exactly alike, then each situation requires the development 
of distinct measures. Furthermore, if each situation is 
unique and if behavior is situation specific, then it would 
be logically impossible to predict behavior in anyone 
situation from behavior in any other situation. (p.11) 

The variety of behavior approaches implemented in assessment and 

remediation at the problem-centered level have at most been equivocal in 

demonstrating generalization and maintenance effects (Ollendick, 1981; 

Michelson & Wood, 1980; Carte1edge & Milburn, 1978; Hersen & Be11ack, 

1976). The effects of training within a behavioral framework generalize 

well to situations that are highly similar to those involved in 

assessment and training, but the effect becomes unclear as situational 

differences increase and as time passes (Bornstein, Bel1ack, & Hersen, 

1977; Hersen & Bel1ack, 1976). 

Varied attempts at defining social skills have resulted in a lack 

of specific criteria required to validate many assessment procedures 

(Anderson & Messick, 1977; Zigler & Tricket, 1978). This lack of 

consensus is reflected in the heterogeneity of assessment instruments 

and teaching designs. The recent proliferation of assessment and 

teaching procedures in this area do, however, reflect a growing interest 

in social skills assessment, as well as the current state of infancy in 

developing such procedures. 
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The Impact of Definition of Assessment Strategies 

Of equal concern to the problem of defining social skills is the 

lack of attention that has been given to the vital link between 

assessment and educational planning. The prevailing strategy used to 

define, assess, and design educational programs articulated to social 

development may be described as "crisis-oriented". This type of 

approach focuses on those behavioral problems that are of immediate 

concern to the teacher, parent, or other socializing agent. Here, 

assessment strategies are generally tailored to an immediate problem and 

situation. In the social skills literature, different outcome measures 

have been used to select children for social skills training and to 

evaluate the effects of intervention. The three most commonly used 

measures are: (a) behavioral observations, (b) sociometric measures, and 

(c) teacher ratings. 

Behavioral observations of social skills. Behavioral observations 

focusing on the quantitative aspects of social behavior (i.e., increased 

rates of appropriate social behavior and decreased rates of disruptive 

behavior) have been frequently used as selection and outcome measures 

for social skills training. Many behavioral observation instruments are 

sensitive to treatment interventions (Strain, Cooke, & Apolloni, 1976; 

Strain, Shores, & Kerr, 1976). That is, the observational data 

typically reflect real changes in behaviors of concern. 

Behavioral observations have typically been used to assess social 

withdrawal (Geller & Sheirer, 1978; Jabichub & Smeriglio, 1976; 
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O'Conner, 1972), sharing (Rogers-Warren & Baer, 1976; Warren, Rogers

Warren, & Baer, 1976), altruism (Bryan, 1978; Masters, 1971), aggressive 

behavior (Forehand & King, 1977), disruptive behavior (Iwata & Bailey, 

1974), and communication/verbal interaction skills (Arnold, Sturgis, & 

Forehand, 1977; Kifer, Lewis, Green, & Phillips, 1974). Studies such as 

these have employed specific definitions of target social behaviors and 

demonstrated changes in these behaviors as a function of social skills 

training. These studies have suggested that behavioral observations are 

conducive to repeated measurements in single-case and group experimental 

designs. Repeated measurement techniques allow child-care providers to 

monitor the daily variability of children's social behavior and provide 

for the definition of antecedent and consequent events conditions 

surrounding such behavior. Generally, observations of behavior in 

naturalistic settings such as the classroom and play areas have assisted 

child-care providers in identifying antecedent and consequent 

determinants of social behavior which are related to the design of 

effective social skills training programs. 

Other behavioral approaches have been used to evaluate and 

intervene on the qualitative as well as quantitative aspects of social 

behavior. For example, Strain, Shores, and Kerr (1976) formulated a 

behavioral code which employed two general classes of interactive 

behavior consisting of either positive or negative topographic features. 

This code consisted of motor-gestural (positive or negative) response 

modalities. The code not only assessed the frequency of both verbal and 



nonverbal aspects of children's social behavior, but also, the 

qualitative features. Similar codes have been developed by others 

(e.g., Keller & Carlson, 1974; Gresham, 1981). 
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Much of the behavioral theory surrounding social skills assessment 

and intervention is based on the notion of social reciprocity. 

Translation of the reciprocity notion into remedial strategies requires 

an observational system that can accurately assess not only the 

quantitative contributions of each interactant, but also the qualitative 

effects (positive or negative) that these social interactions have in 

social exchanges (Strain & Shores, 1977). 

Behavioral observations, although demonstrating some value in 

assessing social skills, also have distinct disadvantages as an 

assessment method. It is generally assumed that viewing and immediately 

recording behaviors one wishes to collect data on provide unequivocal, 

lasting measures of actual events. However, just as the choice of 

procedure in using a camera can alter a photograph, different 

observational strategies can influence the character and quality of the 

data they produce. Unnoticed or uncontrolled features of observational 

recording can introduce sources of bias that, at best, introduce 

variability into the data and, at worst, render it meaningless or 

misleading. Naturalistic observation, in particular, may be subject to 

observer or expectation bias, drift, cheating, and sources of bias in 

combination (Johnson & Bolstad, 1973; Kent & Foster, 1977). 

------------------ .... _--_ .. 
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Expectation or observer bias refers to situations where observers 

who are aware of the predicted outcomes of the study, tend to report 

data biased in the direction of their expectations. For example, a 

teacher may initiate a classroom activity to promote sharing. In 

recording sharing behavior, it may be possible for the teacher to report 

more sharing behavior than that which actually did occur. There may 

also be situations where other observers have the opportunity to view 

the recorded data. If these individuals openly make evaluative comments 

such as expressing surprise, approval, or displeasure regarding the 

extent to which the data have fulfilled predicted outcomes, this may in 

turn, affect the nature of subsequent recordings - biasing them anyone 

of a number of directions. 

When observational recording procedures are used, it is generally 

recommended that frequent estimates of the similarity of simultaneous 

judgments be obtained from pairs of observers. These samples of 

observer agreement are referred to as reliability and provide the basis 

for assertions that behavioral recordings are the replicable product of 

well specified recording procedures, rather than idiosyncratic judgments 

of several observers. Several investigators have noted that as the 

complexity of the situation to be observed increases, the reliability of 

the observations generally decreases (Jones, Reid, & Patterson, 1974; 

Reid, Skinrud, Taplin, & Jones, 1973). Other investigators have shown 

the reliability of observations to be substantially lower when observers 

are unaware that reliability assessment is taking place (Reid, 1970; 

-----------------------
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Taplin & Reid, 1973). In summarizing several investigations on 

knowledge of reliability assessment, Tapin and Reid (1973) conclude that: 

The major thrust of the findings is to point to the danger of 
assuming that unmonitored observational data are reliable. 
Instead of being assumed, the reliability of observational 
data ought to be empirically demonstrated. Without such 
demonstrations, the accuracy of observational data can only 
be a matter of faith. (p.553) 

Romanczyk, Kent, Diament, and O'Leary (1973) demonstrated that 

estimates of observer reliability are inflated not only by the awareness 

that a reliability assessment is taking place, but also by knowledge of 

the identity of the observer with whom recordings will be compared. In 

their study, reliability estimates were substantially lower when 

observers were unaware of reliability assessment. An average occurrence 

reliability of .77 with overt assessment by a known assessor diminished 

to an average of .33 when reliability was covertly checked. Romanczyk's 

et al (1973) investigation implies that overt reliability assessment 

performed at regular intervals throughout a study may not reflect the 

actual consistency of observation records compiled on a day-to-day 

basis. 

Consequently, studies conducted with observational checklists 

reporting high reliabilities during overt reliability assessment may be 

generating data that are in reality, substantially less reliable. Other 

research suggests that reliability estimates calculated from the data of 

observers who have trained and rated behavior as a team provide 

inadequate or inflated measures of the uniformity with which a 
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behavioral code is applied when different observer groups are used (see 

Johnson & Bolstad, 1973). Moreover, when observers are unsupervised 

there is a tendency for them to intentionally or carelessly improve 

their re1iabi1ities rather than disappoint the supervisor (Azrin, 1961). 

An additional difficulty in obtaining unbiased data from 

observations lies in the tendency for an observer's interpretation of a 

behavioral code to evolve such that it more closely matches that of the 

observers with whom he or she is working. Thus when observers are 

divided into different groups, different modifications of the code may 

emerge. These modifications seem to have an unpredictable effect on 

frequencies of behaviors recorded by observers. Even within a single 

observer, the possibility exists that he or she may drift in the 

application of a behavioral code, yielding data recorded from one time 

that is incomparable with data from a subsequent time. 

In addition to reliability issues in the observational recording 

of behavior, validity considerations are also a concern. The validity 

of an observational instrument entails what the instrument measures and 

how well it does so. In this regard, one should necessarily guard 

against accepting the instrument name as an index for what it measures. 

As Anastasi (1975) notes: 

The trait(s) measured by a given test can be defined only 
through an examination of the objective sources of information 
and empirical operations utilized in establishing its 
validity. Moreover, the validity of a test cannot be reported 
in general terms. No test can be said to have 'high' or 'low' 
validity in the abstract. Its validity must be determined 
with reference to the particular use for which the test is 
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being considered. (p. 99) 

The development of observational criteria for recording a 

particular category of responses appears to remain a unique and 

nonsystematic enterprise 'for investigators using observational measures. 

Efforts to enhance the adequacy of observational codes in representing a 

full range, or an unbiased sample of relevant behavioral phenomena is 

rarely reported. Moreover, there is currently, little systematic or 

empirical attention to such aspects of code development as the 

identification of the subset of behavioral manifestations of a 

particular general category of responses, determination of relevant 

behavioral characteristics of the behaviors of interest, or development 

of specific observational criteria (Kent & Foster, 1977). 

Another problem with observational data is that changes in 

behavioral rates may not always be indicative of significant changes in 

levels of social skills. Increasing or decreasing rates of social 

behavior without considering the social validity of these changes does 

not necessarily ensure relevant changes in the child's ability to 

function in the social environment (Gottman, 1977). Target social 

behaviors have traditionally lacked social validation by significant 

others regarding their relative significance. All too often these 

measures provide either a limited conceptualization of social skills or 

do not reflect the most importance aspects of social behavior (Asher, 

Singleton, Tinsley, & Hymel, 1979). Finally, while behavioral 

observations appear to have a certain kind of face validity, little 



empirical evidence exists regarding their long-term predictive ability 

(Gottman, 1977). 
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Behavioral observations of social skills although unobtrusive and 

effective with regard to the identification and evaluation of 

antecedents and consequences of social interaction, lack clear 

reliability and validity. The lack of social validation, in particular, 

makes them less optimal as sole indices of social skills. While 

behavioral approaches to assessing social skills lean toward determining 

the rate at which skills are used during social interactions other 

approaches view adequate social skill performance in terms of the level 

of peer acceptance. 

Sociometric techniques. Sociometric techniques were first 

introduced by Moreno (1934) using peer nomination methods to assess 

children's friendship patterns. Specifically, assessment instruments of 

this type attempt to establish a child's social status relative to other 

children in a group. The most common assessment device used in this 

area is the Peer-Nomination Technique (Moreno, 1934). Here, children 

are asked to name their best friend(s) and/or the peers with whom they 

would most like to work and/or play. A child's score is computed based 

on the number of nominations that the child receives in each category. 

Sociometric measures have several assets. Psychometrically, these 

techniques have demonstrated at least moderate test-retest reliability 

(McCandless & Marshall, 1957). Concurrent validity with teacher 

judgments generally yields significant correlations (Kane & Lawler, 
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1978). These measures have also good predictive validity (Cowen, 

Pederson, Babigan, Izzo, & Trost, 1973). Consequently, they have 

provided a useful way of assessing children's impact on those around 

them. On the assumption that producing a positive impact on one's peers 

is desirable, sociometric measures can be used to identify children at 

high and low ends of the continuum. Thus, they can be used to identify 

rejected or unaccepted children in terms of peers' perceptions. 

One potential problem in using Peer-Nomination sociometrics arises 

from varying group sizes. This is particularly relevant for across 

classroom comparisons and for repeated measures assessments when 

children may be absent during one of the assessment sessions (Kane & 

Lawler, 1978). A second problem is the fact that the reliability and 

validity data collected for this approach have been primarily obtained 

with pre-school samples, making generalization to other groups a 

problem. The utility of this type of assessment is also limited since 

it does not establish the nature of each child's social skill assets or 

deficits. As a result, this technique lends itself to classification 

rather than intervention. Moreover, as a post-treatment outcome 

measure, it indicates only that other's perceptions have changed, 

failing to delineate the specific factors that have contributed to the 

change (Foster & Ritchey, 1979). Finally, to ask a child to identify 

disliked peers may serve as a stimulus for group members to increase 

their negative interactions with unpopular children (Gresham, 1981). 
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Another device, the Rating Scale Sociometric (Roistacher, 1974), 

is similar to the Peer-Nomination Technique. The advantage it has over 

the Peer-Nomination Technique is that every child is rated by each peer. 

Consequently the child's status with each group member is more evident. 

This technique allows for a more detailed analysis of the data and also 

avoids the problem of varying group sizes. 

A measure with characteristics of both these techniques is the 

Pupil Evaluation Inventory (Pekarik, Prinz, Liebert, Weintraub, & Neale, 

1976). This measure has the advantage of including several behavioral 

descriptors among its items. As a result, it taps both peers' affective 

responses to and their perceptions of other children. 

Although useful in some respects, sociometric data have 

limitations as selection and outcome measures in social skills 

educational programs. First, they may become reactive if used on a 

regular basis, which limits their use in single subject and time series 

designs. Second, sociometrics provide limited information concerning 

the exact nature and source of interpersonal difficulty. A child may be 

poorly accepted by peers but the sociometric will not provide data 

concerning the antecedents and/or consequences of low peer acceptance. 

Finally, changes in sociometric status due to regression, maturation, 

experimental mortality, interactive effects, and other threats to 

internal validity may invalidate findings derived from sociometric 

indices (Gresham, 1981). 
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Teacher ratings. Teacher ratings of children's social skills have 

traditionally provided the primary basis for documenting social 

development, referring to special service personnel, and evaluating 

treatment effects. Teachers ratings of social skills have been 

validated against behavioral observations as well as sociometric data 

and appear to be fairly accurate indicators of children'S social 

behavior (Bolstad & Johnson, 1977; Greenwood, Walker, & Hops, 1977). 

Knowledge gleaned from teacher ratings has, on occasion, led to the 

design and implementation of intervention practices and educational 

programs focusing on remediation of social dysfunctioning. 

Although teachers may provide adequate information about specific 

behaviors, under specific conditions, any information about how a child 

performs in one situation may not be predictive of performance in other 

situations. Consequently, minimal information is available about other 

related skills that may be prerequisite to the skill being rated. 

Moreover, teacher ratings, in the absence of an empirically validated 

assessment instrument, are subject to problems of reliability and 

validity. 

Cognitive measures of social development. The majority of 

research strategies for measuring the cognitive component of social 

development typically require a verbal response from the child. For 

example, the child tells how he or she thinks another person feels or 

what another person has done or is going to do (Shantz, 1975). Using 

these methods, the picture of social cognitive development that emerges 
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reflects cognitive as well as linguistic abilities. There is evidence 

however to support the assumption that there is an asynchronous 

relationship between language and thought in the young child (Inhe1der & 

Piaget, 1964) although the area of overlap between these two increases 

as the child grows older (Vygotsky, 1962). 

Evidence for the independence of language and thought comes from 

research that has examined the sequence of development of a particular 

concept and the linguistic abilities that are assumed to be analogous to 

the concepts. For example some studies have found that size (Koff & 

Luria, 1973), and class (Pascual-Leone & Smith, 1969), develop prior to 

and independently of related language. Bretherton and Beeghly (1982) 

for example, suggest that infants as early as 9 months possess a theory 

of mind in the same sense that a 4-year old possesses and uses 

grammatical rules that he or she cannot verbalize. 

During the preverbal stage of development, an infant's theory of 

mind remains implicit in behavior. However, mastery of language renders 

it increasingly observable and highly explicit. This is especially true 

when young children begin to speak of their own and of others' inner 

states. 

Siegel (1978) points out that many young children simply cannot 

respond to externally presented linguistic cues, verbalize a concept, or 

associate a word with a concept, yet are able to demonstrate their 

knowledge of concepts through nonverbal means. Also, willingness to 

talk needs to be considered since some children are reluctant to speak 



in new and different contexts. Therefore, relying exclusively on 

linguistic methods of assessment may underestimate cognitive abilities 

related to social development in young children. 
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Brainerd (1975, 1977) has addressed this problem in some detail in 

discussing whether simple judgments alone or judgments plus explanations 

comprise the minimum necessary criterion for inferring the presence of a 

concept. In those cases where a clear criterion choice is imperative, 

Brainerd argues that the available evidence, on theoretical grounds 

favors a judgement only criterion. A judgement in an assessment 

activity may be generated as follows: a dichotomous question is posed 

about some concept under consideration. The question is dichotomous 

because the domain of possible responses is limited to a specifiable 

number of alternatives. D'Avi1a's (1979) research implies that 

judgement constitutes sufficient evidence since explanations correlate 

highly with judgement. 

On the other hand, for pictures alone to communicate information, 

the child has to be able to read them (Higgins, 1979; Mangan, 1978). 

Some information such as depth or motion may be difficult for young 

children to interpret. Gullo (1979) concluded that cartoon drawings are 

most effective for young children. Photographs, shaded drawings and 

line drawings are useful communication devices in the order given. 

Cartoon, refers to realistic constructions without the amount of detail 

that is contained in photographs. 
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The value of communicating stimulus information in pictorial form 

is that it reduces the child's reliance on understanding oral language 

presentation. As a stimulus mode, oral language may contain concepts 

that the child cannot easily represent by his or her linguistic system. 

In addition, oral language presentations are confounded by memory. A 

response may depend not only on what the child knows, but also how much 

of the presentation the child has retained. Paris and Mahoney's (1974) 

research for example, suggests a relationship between similarity of 

stimulus presentation and response mode. They found that when children 

are presented with pictorial stimuli, they respond better using a 

pictorial as contrasted with a verbal mode. Their findings indicate 

that pictorial information can be presented in the same way as verbal 

information and that children respond better to pictures. Maximizing 

the stimulus through pictures while minimizing the amount of verbal 

content associated with pictorial stimuli may be an effective means of 

eliciting a response free of the types of errors mentioned above. 

Approaching Assessment from a Developmental Perspective 

Although there are limitations to the usefulness of current 

assessment approaches for measuring social development in children, 

assessment can provide a window through which professionals in child 

development may better understand the nature of children's social 

development. The practical benefit derived from assessment is the 

expectation that identifying and understanding children's needs may 



result in providing learning experiences designed to help them develop 

into productive, well-adjusted members of society. 
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Educational programs and intervention practices designed on the 

basis of assessment information serve an important roles in today's 

society. Education programs serve as socializing agents, preparing 

children to meet the challenges of the social culture, while 

intervention practices play a critical role in remediating problems that 

children encounter as they are confronted with difficult situations. 

However, socializing institutions have traditionally placed insufficient 

emphasis on the development of any formalized system for understanding 

the nature of, and enhancing children's social development (Carte1edge & 

Milburn, 1978; Cooke & Apo11oni, 1976; Strain, Cooke, & Apo11oni, 1976). 

The justification for using any assessment instrument with young 

children implies that the skills assessed are: 1) meaningful in the 

social context; 2) appropriate for assessment at the time they are 

targeted; and 3) important with respect to their impact on the child's 

continued development. Insofar that there is an adequate research base 

against which to evaluate the selection of appropriate social skill 

assessment techniques, there is clearly a need for a more accurate and 

meaningful method to measure the nature of social development and its 

course during early childhood. 

By definition, a developmental approach to the construction of an 

assessment device focuses on changes in behavior that occur over a 

period of time. Consequently, employing traditional measurement 
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approaches is insufficient for developing an instrument to measure 

developmental change and which organizes sets of specific skills into 

logical sequences which can then be empirically validated. Nor do 

current approaches tell us how to chunk the complex unbroken stream of a 

child's activity into meaningful units of behavior which are directed 

toward a common competency (McFall, 1982)~ Bergan (1977) argues for the 

importance of logical sequencing in that the logical sequencing of 

skills not only serves the important function of specifying the 

relationship between anyone skill and other skills in a knowledge 

domain, but it also provides guidelines for establishing priorities 

regarding what specific sets of skills should be focused on first when 

attempting to provide a learning environment to enhance development. 

Early Social Development as a Continuous Process 

In the present study, social development is viewed as a process. 

This process consequates in the cultivation of a critically reflective, 

rational person; a person capable of standing back and developing his 

own frame of reference within a matrix of apparently conflicting norms 

and values. 

Understanding the nature of social development requires a 

measurement approach which can reflect the nature of the structuring of 

developmental processes. Moreover, any educational system seeking to 

articulate this goal must encourage the learner to grow within an 

environment which encourages the exercise of judgement and choice. This 



involves a development of the ability to perceive the environment, 

interpret what is perceived, and then do something with the 

interpretation. 
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Within the context of social development, educational 

opportunities should be designed to assist the child in developing 

problem-solving strategies that may be used to understand, contribute 

to, and benefit from social interactions. As children develop a 

repertoire of skills which can be utilized in social interactions they 

continually modify their knowledge about the world in general and 

utilize their environment in different ways. As a result of this 

modification process, children who engage in different social activities 

may create functionally different environments for themselves and thus 

foster different academic abilities. Children who can follow 

directions, ask for help, initiate conversations, and are alert and 

assertive will learn more from the environment than children who are 

passive, apathetic, or withdrawn. Children who make use of their social 

environment and avail themselves of the opportunities provided to them 

will most likely benefit in the long run. 

Adequate social performance not only requires a repertoire of 

response skills, but knowledge about when and how these responses should 

be applied. Application of this knowledge, it turn, depends on the 

ability to accurately read the social environment, determine particular 

norms and conventions operating at the moment and to understand the 

messages being sent and the particular emotions and intentions guiding 
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the behavior of the interpersonal partner. Regardless of the magnitude 

, of the response skill, the child cannot perform effectively if he or she 

does not adequately receive and process the relevant interpersonal 

stimuli (see Argyle, 1969). The ability to perceive and act on cues 

from the environment as any other ability is learned by the child. For 

example, the child who possesses a high level of social perception 

skills has learned how to accurately interpret cues or messages provided 

by interpersonal partners. Consequently, children in general, may 

vary in their overall level of social perception as well as their 

skillfulness in interpreting interpersonal cues in different social 

situations (Morrison & Hellack, 1981). 

Societal structure and social development. Insofar as society 

remains as organizational system where each of its members benefits, 

then each members must, in a patterned way, be somewhere, do something 

functionally, and develop somehow to bring about systematic change both 

in an internal way and in a societal way. Social systems in general 

embody concepts applicable to social structure, social function, and 

social change. Individuals, and therefore, society undergo systematic 

change through social interactions. 

Societal structure can be viewed through the concept of social 

position. It is defined by a set of rights and a set of duties. That 

is to say, ,that the coordinates by which a position in social space may 

be located are rights, referring to what an incumbent of a position may 

expect of others, and duties, referring to what others may expect of 

-------------------------------_.- ---_. 
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him. For example, it is appropriate for the classroom teacher to have 

several expectations of his or her students (e.g., attending to 

information being provided, completion of tasks assigned, following of 

classroom rules of behavior). The students, on the other hand may have 

several expectations for the teacher (e.g., that information relevant to 

learning subject matter are clearly communicated, that individual 

educational needs are met, or that individual rights are respected). 

These expectations are social norms or standards of conduct. Knowledge 

of these expectations guides social interactions between teacher and 

student. At any given time, the child may assume any number or type of 

social position depending on the social context within which he or she 

finds himself. He or she may assume the role and responsibilities of 

leader or audience, of competitor or colleague, of helper or person 

needing help. He may do so by ascription (i.e., it is given to him) or 

by achievement (i.e., he earns it). There is, of course, no one-to-one 

correspondence between individuals and positions. One child usually 

fills many types of positions, and each position is usually filled by 

many children. Within a social interaction, the role one takes may be 

viewed as the dynamic aspect of a position. When a role is performed, 

the rights and duties of a social position are put into effect, and a 

social system functions. 

Social problem-solving skills develop and are applied through the 

actions of children with one another and with groups of people. 

Interactional roles may be demarcated in terms of the structure of the 
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situation in which they are played. Interactions between individuals 

are guided by each of the participants' definition of the situation. 

Inasmuch as definitions may be highly subjective, children may not know 

what to expect of each other in the absence of a common culture to 

establish the rules of the game. Therefore problem-solving in a social 

context is highly related to the cultural context in which it occurs. 

An interaction system within a social culture is marked by 

complementarity of expectations, that is, some way in which the parts 

complete a whole; but the valence of complementarity in any situation is 

not necessarily positive (e.g., cooperation). It may be negative (e.g., 

contention) or even null (e.g., suspension) 

Each social interaction engaged in has inherent in it a guidance 

mechanism. A guidance mechanism has three kinds of functions: it must 

get relevant information (cognitive), match that information to an 

appropriate mode of response (affective), and check the response against 

governing standards (evaluative). Social cues contain the information 

necessary to engage in a social interaction. They are the cognitive 

guides. A school crossing guard wears an orange jacket. A manual 

occupation is symbolized by a blue collar. Social cues are guides to 

social behavior. Our culture provides an abundance of cognitive guides. 

For example, our culture provides a clear signal for the ending of a 

formal interview: the person behind the desk stands up. If it is an 

informal visit, then the host must wait for the guest to decide to 

leave. Behavior problems of school children are often attributed to 



cognitive difficulties, such as an inability to understand these 

signals. 
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A child enters interaction situations with certain guidelines: 1) 

beliefs, which are positions on questions of fact; 2) affects, which are 

feelings pro and con toward things; and 3) values, which are commitments 

to standards. Social interactions are the interplay of the set of wants 

(affects) and musts (values) of its several participants. But the 

structure of interaction consists of more than the sum of each of the 

parts. The child composes his or her guidelines and poises himself for 

interaction by his postures or attitudes toward things and issues; the 

essence of social problem-solving. 

Social interactions between individuals may be, grossly speaking, 

positive, negative, or indifferent. That is to say that, in terms of 

their feelings, they may like or dislike each other or fail to do either 

one. The same gross possibilities apply to the nature of their 

interactions, independently of their feelings, depending on the 

complementarity of their role performances. Individuals may cooperate 

with or contend with or suspend their attentions to each other. These 

possibilities at the level of interaction are logically independent not 

only of the individual level of feelings but also of the organizational 

level of social eufunction or dysfunction. Competition, for example, 

may be required between some members of an organization in order to 

foster heightened performance among them. Empirically, however, there 

is usually a positive association between good personal feelings, 
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cooperative role relations, and organizational eufunction. Cooperative 

relations may serve mutual personal ends directly, as when one hand 

washes the other. Or, if the direct purpose is organizational, they may 

serve personal ends indirectly through the fostering of group morale. 

Co~nitive structure and social development. Research in social 

development has shown that young children are capable of identifying 

goals and solving problems that occur in their daily interactions with 

other people. Moreover, when children interact with other people, their 

ability to solve problems, identify goals, and develop socially 

increases. An understanding of how children develop socially may be 

achieved in two ways. One way involves assessing whether or not a child 

can actually perform the skills necessary for interacting in their 

social environment. This can be determined by direct observation of the 

child in natural settings. The second way involves assessing the 

problem-solving strategies and procedures that underlie the development 

of these social skills. In this regard, the Social Development Scale is 

designed to provide information about a child's acquisition of problem 

solving rules and strategies as they relate to: 1) the goal of 

maintaining a sense of well-being in the social environment; 2) the goal 

of forming mutually beneficial and flexible social interactions; and 

3) the goal of enhancing one's ability to succeed in and contribute to 

the social environment. 

Cognitive processes refer to procedural knowledge (Bergan, 1985). 

Procedural knowledge can be ascertained by asking the question, "What 



must be done to perform the task?" It is generally agreed that 

cognitive progress is toward abstraction, complexity, stability, and 

handling increasing quantities of information (Bruner, Olver, & 

Greenfield, 1966; Flavell, 1977; Nelson, 1977; Piaget, 1970). The 

progression toward abstraction reflects the child's increasing ability 

to detect "hidden" meanings. In general, it is a movement from 

considering highly explicit sensory data to the consideration of more 

implicit data. This progressions has been used to explain children's 

perceptual development and developmental change in a child's way of 

knowing. In social development, a shift toward abstraction has been 

observed in studies of person perception (Bigner, 1974; Hayes, 1978; 

Leahy, 1981). 
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Person perception research has shown both incremental and 

qualitative changes in children's descriptions of other people. As 

children become older, they provide more descriptive statements of 

another person. This change has been noted as early on as 3 to 5 years 

of age (Hayes, 1978). Children may change from perceiving persons in 

terms of explicit, external qualities to seeing their implicit, internal 

qualities. Children's shift toward implicit, abstract social phenomena 

has implications for measurement. The shift implies an ordering of task 

difficulty. That is, early on in development, highly explicit 

conditions should be more readily represented as a concept than highly 

implicit conditions. 

,...,' 
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The progression toward stability refers to the child's control 

over his or her cognitive apparatus. Flavell (1977) has described 

progression toward stability as perfecting or refining a cognitive 

process after its availability. The more stable a cognitive process is, 

the easier a child can recognize its usefulness and use the process in 

all or almost all relevant situations. Increasing stability, therefore 

implies continuous growth in perfecting a cognitive process. Refining 

control over the cognitive apparatus allows the child to increase the 

amount of information handled at one time. Lee (1975) proposes that 

children improve in judgement of social situations because, among other 

reasons, more information about that interaction is processed at one 

time. Young children tend to use a single cue at a time whereas older 

children use several cues simultaneously when conceptualizing a social 

interaction. 

The change toward complexity is most likely to reveal 

discontinuous growth. Cognitive development described by many theorists 

shows differentiation, an increasing separation and integration of 

cognitive functions (Piaget 1970). Flavell (1972) describes 

differentiation as a the specialization and delimitation of function. 

Differentiation by definition describes increasing cognitive 

complexity. 

In addition, increased complexity is revealed in the child's 

increasing sophistication in ways of knowing. An example is Bruner's 

(1966) enactive, iconic, symbolic sequence. With attainment of symbolic 
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functions, enactive and iconic functions are not lost. Having three 

modes of knowing versus one mode is obviously a change in complexity. 

Children's progression toward complexity has been of particular concern 

to cognitive-developmental researchers. 

In recent years, various constructs of ' social development have 

been analyzed to determine the cognitive structure underlying children's 

performance. The progression or ordering of structures has invariably 

been toward increased qualitatively different levels of complexity. 

While in most of these analyses content has been irrelevant, Damon 

(1977) has observed that global cognitive structures of social cognition 

should be resisted because "Each social concept operates according to 

specific organizing principles" (p. 324). Damon has demonstrated 

parallel structural development for knowledge about peer authority, 

parental authority, positive justice, and social regulation. Parallel 

development may occur because structures rely on some "deeper" 

underlying structure or, concepts have some common concern, or both. 

Some structural models have been developed to define structural 

development of in 3 and 4 year olds. They represent structural 

development of role-taking activity (Selman, 1971), person perception 

(Cooney & Selman, 1978), social role knowledge (Watson & Fischer, 1980), 

and positive justice (Damon, 1975). 

Some researchers have developed a sequence of developmental levels 

in the process of understanding how the psychological perspectives of 

self and other are coordinated within four domains of social 
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understanding: self, friendship, peer relationships, and parent-child 

relationships (Cooney & Selman, 1978; Selman, 1976; Selman, Schorin, 

Stone, Phelps, 1983). From an initially confused and syncretic 

understanding there emerges at roughly 3 to 6 years a first qualitative 

level in which children's reflective understanding shows two 

realizations: 1) a distinction within the self between intentional and 

unintentional actions; and 2) a distinction between self and other, the 

recognition that different persons mayor may not have different 

subjective perspectives on the objectively same social situation. By 

approximately ages 6 to 10 years, most children are capable of 

articulating a second reflective level that includes an understanding 

both that the self as subject can look inward in a self-reflective 

manner on psychological events (feelings, thoughts, motives) and that 

humans interact on the basis of their capacity for realizing the 

reciprocity of shared knowledge or subjective experiences between 

persons. 

Fischer (1980), has developed an elaborate model which includes 

three general ways of knowing called tiers. These are described as 

sensory-motor, representational and abstraction. Each tier contains 

four skill structures that are recursive across tiers. The highest 

structure in the preceding tier is the first skill structure in the 

succeeding tier. These four structures are referred to as levels. 

Within any skill level there may be steps or gradual changes in the 
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skill. The changes can be identified by transformational rules, with a 

specific number of changes depending on the task. 

Deriving conclusions about young children's cognitive processes, 

their status relative to these processes, and the concepts they know or 

do not know are fraught with many difficulties. One major difficulty is 

that an assessment activity places demands on the child other than those 

the activity was designed to assess. Demands may be placed on the 

child's linguistic, spatial, transformational, and many other skills. 

These extra activity demands increase the likelihood of false negative 

errors (i.e., designating a child as not have a cognitive process or not 

knowing a concept when the child, in fact, does know or have. On the 

other hand, assessment procedures may yield such ambiguous responses 

such that a child who does not know may be characterized as knowing 

(i.e., false-positive error). Path-referencing techniques (Bergan, 

1986) which consider the components of cognitive procedures provide a 

way to minimize this effect when measuring the child's social 

developmental status. 

Latent Trait Models and Path-Referencin~ 

Contemporary cognitive theorists have suggested the importance of 

developmental sequences involving the same general concept (e.g., 

continuous development) and sequences reflecting different concepts 

(e.g., discontinuous development (Siegler, 1983). Developmental 

sequences associated with a single concept may reveal the sequential 

--------------------------------- ----------
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development of increasingly refined rules and strategies representing a 

deepening understanding of the concept. This can be illustrated using a 

counting procedure. A child deepens his or her understanding of counting 

skills as he or she learns that counting does not always begin with 1; 

that it can proceed backward as well as forward; and that it may occur 

in increments other than 1. Sequences associated with different 

concepts, such as those involved in moving from counting to addition, 

reveal developmental interrelationships among concepts. Recognition of 

the importance of within-concepts (e.g., levels of counting ability) and 

between concepts (e.g., counting-addition or addition-multiplication) 

may be assessed using path-referenced technology to generate cognitive 

tasks representing each of these sequences. The tasks that are 

generated using path-referenced technology are based on the 

identification, specification, and analysis of cognitive procedures 

which comprise sequences representing varying levels of development 

related to the same general concept (Bergan, Stone, & Feld, 1985). 

Between concept sequences reflect development occurring across different 

concepts. 

The application of latent trait theory (Lazarsfeld, 1950a, 1950b; 

Lazarsfeld & Henry, 1968) to the assessment of development provides a 

mechanism for simultaneously evaluating both continuous and 

discontinuous change. This is accomplished by incorporating both a 

deterministic model of cognitive development (e.g., Piaget, 1963) and a 

probabilistic model of development (e.g., Rasch, 1960). This synthesis 
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avoids the inherent problems when each is used alone as an explanation 

of cognitive growth. For example, Flavell (1977) has noted that the' 

stage concept may be not so exclusively qualitative if one looks at the 

underlying cognitive process. Other theorists have questioned the 

validity of Piaget's 10gico-mathematical model of how cognition is 

structured and the notion of the stage model itself (Flavell, 1977). 

Conversely, psychometric techniques using classical test theory and 

factor analysis to determine quantitative changes have been challenged 

as well (Fischer, 1980). Even when using the Rasch model to measure 

quantitative increases of the ability parameter, there are some 

problems. These include unanswered questions regarding how changes in 

item/task difficulty account for differential performance and how 

changes in individual ability can be understood from a developmental 

perspective. 

Applying Latent Trait Theory to Assessment 

Latent structure analysis, which provides a method to study the 

relationship between latent and manifest variables, was introduced by 

Lazarsfeld (1950a, 1950b) and was studied most extensively by Lazarsfeld 

and Henry (1968). One group of models which have evolved from this work 

are latent trait models. An advantage of latent trait models for 

developmental assessment is that they can be used to link item pools 

appropriate for individuals of different age levels (Stocking & Lord, 

1983). This makes it possible to reflect developmental progress across 
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extended age spans. Moreover, recent technological advances have 

demonstrated latent trait models to be useful for testing hypotheses 

regarding the ordering of cognitive skills in a developmental sequence 

(Bergan & Stone, 1986; Thissen, 1985). Latent trait models not only 

test the assumption that a model adequately represents the data but also 

provide a way to choose between models reflecting different hypotheses 

about the ordering of skills. 

Latent trait theory is based on the notion that the probability of 

a response to an assessment task can be determined by the individual's 

ability and item characteristics. Latent trait models provide a 

probabilistic way of linking item responses to theoretical constructs. 

Item responses are used in estimating an individual's standing on a 

latent trait or ability. They provide a mathematical representation of 

an a priori theoretical developmental model which specifies the ordering 

of skills in a developmental sequence. Latent ability is linked 

directly to an individual's position in the sequence because ability is 

measured on the same scale as task difficulty. Thus, ability ~rovides a 

measure of developmental level by indicating the individual's position 

in the sequence. The developmental level specifies the probability that 

the individual will be able to perform tasks of varying difficulty in 

the developmental sequence. 

The most salient implication of latent trait theory for the 

measurement of development is that it provides the technology by which 

path-referenced (Bergan, 1986; Bergan & Stone, 1986; Bergan, Stone & 
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Fe1d, 1985) approaches to the measurement of development can be 

validated and implemented. Path-referenced assessment tools can provide 

mechanisms through which developmental theory, measurement theory, and 

practical applications can be linked. 

Along the lines of developmental theory, path-referencing is 

founded on the position that learning and development involve sequential 

changes in an individual's capability which reflect successively higher 

levels of functioning (Bergan, 1986). It also assumes that an 

individual's performance with respect to specific competencies making up 

a developmental sequence can be explained in terms of a latent 

unobserved trait. In this regard, path-referenced assessment involves 

the direct application of latent trait theory to the measurement of 

developmental change. 

Factors Influencing the Measurement of Change 

Several factors have influenced the development of path

referencing as a technique for measuring developmental change. 

Delineation of these factors serves to demonstrate how the linking of 

path-referencing and latent trait theory is derived and how this linking 

provides a more effective way to understand the developmental nature of 

social development and its measurement. 

The first factor involves recognition of the hierarchical nature 

of development and learning by researchers in investigating the 

applicability of criterion-referenced approaches to the measurement of 

- .. _-- _._ ... _._--- ------------
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development (Nitko, 1980). The second involves advances in cognitive 

psychology, cognitive structures, and changes in those structures 

(Siegler, 1978, Greeno, 1978). The third, and perhaps most important 

for the purpose of linking path-referencing to the measurement of social 

development is the availability of mathematical procedures that provide 

a psychometric technology for path-referenced assessment. 

Criterion-referenced approaches to assessment have provided the 

first potential link between assessment and the hierarchical nature of 

development. These approaches attempted to identify specific goals and 

objectives in learning and development and how they might be sequenced 

for instructional purposes (e.g., task analysis). Until recently, the 

major limitation of criterion-referenced measurement devices was the 

lack of a technology to validate the sequencing of assessment tasks 

(Bergan, 1983). Consequently, criterion-referenced devices have focused 

on the proportion of skills learned within a content area. This can 

been seen in instruments purporting to measure social development such 

as Social Skill Checklists, Social Problem Surveys, and other 

popularized and frequently used asseSSlllent tools (e.g., LAP,1978, 1981; 

Brigance, 1978; DIAL, 1975, 1983; Portage, 1974, 1976; Chicago Early, 

1977). Referencing performance to proportion of skills learned 

describes development quite differently than indicating the individual's 

position on a developmental path. That is, proportion of skills learned 

in a knowledge domain gives no indication as to where a child is in a 

sequence of skills. Applying latent trait techniques for sequencing 

--------------------



skills within an ability area, and linking ability level to task 

difficulty level, path-referencing provides the capability for viewing 

the child as moving along a validated sequence of skills comprising a 

developmental path. 
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Cognitive psychology has also had an impact on the need to develop 

path-referenced devices and to validate their utility using latent trait 

procedures. Early assumptions about sequencing suggested that complex 

skills may evolve for simpler component skills (Gagne, 1970). For 

example, it could be that identifying facial expressions is a component 

skill of a more complex task such as identifying the emotional needs of 

others. Gagne's (1970) view of learning hierarchies suggests that each 

component skill in a learning hierarchy is necessary to the performance 

of the skill immediately above it, and if one skill is prerequisite to 

another, learning the prerequisite skill should facilitate the learning 

of the superordinate skill. Piaget's (1926) theory of egocentrism, for 

example, depicts the young child between 2 and 6 years of age as slowly 

becoming capable of taking another persons point of view; either 

visually or socially. Initially, because children do not realize that 

they experience the world from a particular viewpoint, they cannot 

appreciate that other individual's perspectives and assessments of a 

situation may differ from theirs. According to Piaget (1926, 1932), 

this explains why preschool children cannot infer how a miniature 

landscape would look to someone viewing it from a different angle; why 



they cannot take someone else's malicious of benevolent intention into 

account when evaluating the consequences of an action. 
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Although this view has gained general acceptance in cognitive 

research, Flavell (1972) suggests that hierarchical ordering may occur 

in many ways. Some studies have demonstrated than when task difficulty 

and representation is sufficiently decreased, even children as young as 

2 or 3 display some ability to infer percepts, feelings and thoughts of 

others (Borke, 1971. Garvey, 1975; Flavell 1977). 

In addition, Bergan, Stone, and Feld (1984) demonstrated that 

within a learning hierarchy, it is possible that a simple rule may be 

replaced by a more complex rule. This implies that not only is the 

content of the task relevant in hierarchical sequencing, but also the 

processes used by the individual to solve a given problem. These 

processes may be investigated through the application of latent trait 

procedures which provide a link between global abilities and 

intellectual processes. 

In this regard, hierarchical sequencing may be affected by the way 

an individual represents a task. Individuals may represent the same 

task in many different ways, and this may subsequently affect the 

processes used in performing the task. Siegler (1983) found that 

depending on the wayan addition task was presented to a child, the 

child would either perform it successfully or unsuccessfully. For 

example, Siegler (1983) found that when a perspective taking task was 

presented to a child using cues that were more closely related to the 
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child's daily experiences, then children who, according to Piaget, were 

at an age were perspective taking was unlikely to occur, were in fact 

able to engage in perspective taking. These findings relate directly to 

the application of latent trait techniques to path-referenced assessment 

in that recognition is given to how a task is modeled or represented to 

the child. 

As mentioned earlier, another factor in cognitive developmental 

research is the view that sequences can occur within concepts as well as 

across concepts. Latent trait procedures afford a mechanism to 

investigate these two views. It has been suggested that sequences 

within concepts represent a deepening understanding of the concept 

during the course of development (Bergan, 1986, Siegler, 1983). Those 

sequences that occur across concepts may show the ways in which 

different concepts are linked together developmentally. 

In addition to advances in cognitive developmental research, 

advances in statistical technology have also influenced the development 

of path-referencing and its application in the construction of 

assessment tools to measure social development. Path-referenced tests 

require a measurement technology that makes it possible to empirically 

validate skill sequences as well as to determine whether or not each 

skill sequence reflects a separate path. In this regard, path

referencing is a direct application of latent trait theory. 

Latent trait theory provides a mathematical expression of a theory 

of development indicating the order of competencies in developmental 
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sequences and the structure of knowledge as determined by an 

individual's developmental level (Bergan, 1986). Latent trait theory 

views test performance as a function of an individual's ability and task 

characteristics such as difficulty (Lord, 1980). Ability is treated as 

a latent variable since it cannot be directly observed or measured. 

Within this framework, tasks are ordered by difficulty along a 

continuous scale. Moreover, ability is related directly to difficulty 

because it is measured on the same metric as difficulty. The ordering 

by difficulty helps to define developmental paths. An individual's 

level of development is indicated by their position in a sequence. The 

developmental level of an individual is defined in terms of a score 

which specifies the probability that an individual will be able to 

perform tasks varying in difficulty in a developmental sequence. 

The primary goal in formulating a latent ability model of social 

development involves a synthesis between developmental theory and 

measurement theory. In this scheme, the probability of accurate 

performance on any given task presented to a child is a function of 

latent ability and item parameters. Here, a child's ability is defined 

independently from difficulty. This notion is in direct contrast to 

classical test theory in which ability and difficulty are functionally 

related. Item discrimination, another parameter, provides the 

relationship between ability and probability of a response. For 

example, when item discrimination is high, a small change in ability 

will result in a relatively large change in response probability. Here, 
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ability and diffi~ulty function as independent causal variables. They 

are, however, placed on the same metric so that comparisons can be made. 

Variations in item difficulty can be produced by variations in task 

demands. It is the task demand that is the explanatory variable in the 

model. 

Using the Latent Ability Construct to Conceptualize Development 

The notion of latent ability as applied to the development of a 

path-referenced measurement device depicts the concept of development in 

several ways. First, latent ability may be viewed as a composite of 

competencies that an individual attains as he or she moves through a 

developmental sequence. It is a function of the responses that an 

individual makes to tasks on an assessment tool. In this respect, an 

individual's level of knowledge can be inferred and specific 

competencies can be identified. 

Second, latent ability can be viewed as a procedural variable 

which indicates cognitive procedures that determine specific 

competencies. In this sense, it links global attributes to intellectual 

processes. It indicates how competence is achieved. Knowledge of an 

individual's latent ability and knowledge of item characteristics such 

as difficulty and discrimination make it possible to estimate 

probability that an individual will be able to perform accurately the 

various tasks associated with a procedure. In social development, for 

example, if we know that a child has a low probability of performing 
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tasks that involve causal inference operations when provided with 

environmental cues than we can assume that inference processes are not 

included in the procedure that the child is using. Since procedures can 

be viewed in terms of the intellectual processes associated with 

variations in task difficulty, such variations provide the basis for 

developmental sequencing. 

Finally, latent ability can be viewed as an indication of the 

child's developmental level (i.e., his or her position on a 

developmental path). As mentioned earlier, this is possible since 

ability is on the same metric as difficulty. Developmental sequences 

can be expressed in terms of the difficulty scale. Since ability is on 

the same scale, it is a direct indication of a child's position in a 

sequence or on a developmental path. The path isa knowledge domain 

which consists of competencies sequenced in a linear fashion by 

difficulty. Difficulty is linked to development on the assumption that 

difficult tasks place greater cognitive demands on the individual than 

easy tasks. 

The assessment device constructed to measure social development 

may be comprised of a number of procedures. Related tasks forming an 

hypothesized sequence are constructed representing different 

implementations of the procedures. Variations in the tasks comprising 

an hypothesized sequence are created by identifying the demand 

attributes and altering the attribute values associated with the 

demands. 
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A further implication of latent trait theory involves the linking 

of latent ability to processes underlying effective performance on 

cognitive tasks. Bergan (1986) suggests that the latent ability 

construct can be used to indicate process. Since latent ability is 

measured on the same scale as item difficulty, and the probability of a 

correct response on a task is a function of both ability and difficulty, 

information about a child's latent ability provides information about 

the kinds of tasks he or she is capable of performing. It is just one 

more step to recognize that information about the kinds of tasks a child 

can perform can be used to provide information about the processes 

involved in task performance. Using a latent trait approach where such 

variables as task models, demand attributes, and attribute values are 

analyzed provides a way of linking performance to process. Latent trait 

techniques, then can be used to sequence skill domains on the basis of 

component processes, rules and strategies required to perform each of 

the skills reflected in a hierarchical sequence; identify skills which 

may promote the development of higher order skills; link the measurement 

of development to providing learning opportunities to enhance growth and 

development; and identify how children learn as well as why the can or 

cannot perform certain tasks. 
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Measuring Change with Latent Class and Latent Trait Models 

Path-referencing may incorporate the technology of latent trait 

(Lord, 1980) and latent class models (Bergan, 1983; Dayton & McCready, 

1976) to the measurement of change. Latent trait procedures assume that 

the competencies comprising a developmental path can be linked together 

in a linear sequence (i.e., continuous data). Latent class procedures 

represent data as discrete or dichotomous (i.e., discontinuous data). 

In a path-referenced approach continuous ordering may be expected 

in those cases where superordinate task performance increases task 

complexity without requiring qualitative changes in the way in which the 

task is conceptualized or the addition of qualitatively distinct 

processes. For example, two-column addition may be assumed to be more 

difficult than one-column addition since the chances for error are 

greater in the two column case than in the one column case. However, 

two column addition does not require the application of intellectual 

processes that are in any way fundamentally different than one column 

addition, except in those instances where regrouping is required. 

Latent class models. Latent class models conceptualize various 

categories of task performance as latent classes. For example, a latent 

class model representing discontinuous ordering would include a 

nonrnastery class; a class representing mastery of the subordinate task 

coupled with nonrnastery of the superordinate task; a class reflecting 

mastery of both the superordinate and subordinate tasks; and 

transitional classes representing inconsistent performance on the tasks. 
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The particular model tested would be assessing correspondence between 

observed performance and task performance expected under the model using 

the chi-square statistic. In order to determine which model best 

describes a linear scale, an analysis of item residuals is conducted. 

Item residuals relate the observed proportion of individuals of a given 

ability who get an item right to the proportion expected to get it right 

under the assumption that the model being evaluated is true. 

Latent class models attempt to explain associations among items in 

a contingency table in terms of one or more latent variables, each of 

which is comprised of a number of latent classes. Latent class models 

(as are latent trait models) are represented by mathematical equations. 

These equations express the probability of a given response pattern in 

terms of the joint probabilities of each latent class and the response 

pattern. Various restrictions can be imposed on these models in order 

to test their fit to data. For instance, we can restrict the 

probability of a passing response for tasks reflecting subordinate skill 

mastery to be equal in mastery and partial mastery classes. We can 

produce model variations by altering restrictions the above 

restrictions, and by also varying the number of latent variables in a 

particular model, or varying the number of latent classes in a latent 

variable. Several basic models can be constructed in this way. 

One model may assume that items for two skills belong to the same 

domain and would contain a mastery and nonrnastery class. There would be 

no restrictions on the response probabilities within latent classes. A 
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second model may assume that skills are prerequisitely ordered (i.e., 

subordinate skill mastery is necessary for superordinate skill mastery). 

This model would include a mastery, nonmastery, and partial mastery 

class. Here we would restrict the probability of a passing response for 

the subordinate skill items to be equal across the mastery and partial 

mastery classes. Moreover, we would restrict the probability of a 

failing response for superordinate skill items to be equal across the 

nonmastery and partial mastery classes. A third model may assume that 

skills are ordered by difficulty, but not by prerequisiteness. Here, we 

would include all of the latent classes and restrictions in the 

preceding model plus an additional latent class reflecting the 

assumption of superordinate skill mastery accompanied by subordinate 

skill nonmastery. Finally, to assume that the skills are in related 

subdomains and that the two mastery classes are equally probable, we 

would use all the restrictions in the above model plus impose a 

restriction on the latent classes. The preferred model is then 

determined by establishing whether or not there is a significant 

improvement in the fit of the data for each additional model employed. 

Latent trait models. Latent trait techniques yield estimates of 

item difficulty that are independent of examinee ability. These 

estimates are used to construct a linear scale of competence (Lord, 

1980; Wright & Stone, 1979). There are a number of versions of the 

latent trait model, each of which makes different assumptions about what 

determines a child's response to an assessment task. 
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The simplest model assumes that the probability of a correct 

response to an item is determined by the child's ability and the 

difficulty of the item (i.e., one item parameter). The one-parameter 

model is commonly referred to as the Rasch model and results from 

setting the guessing parameter to zero and the item discrimination 

parameter equal to one for all items. Item discrimination is a measure 

of the relationship of each item to latent ability. It describes the 

slope of the relationship between an individual's ability and the 

probability of getting an item correct. An item that discriminates well 

is one in which a small amount of change in ability is associated with a 

substantial change in the probability of correct performance. Theo~-

parameter model is useful when the probability of guessing correctly to 

the items is minimal and the items have approximately equal 

discrimination indices. 

Another model assumes that a child's response is determined by 

ability, item difficulty, and item discrimination. The two-parameter 

model assumes that individuals with very low ability have almost no 

chance of making correct responses to difficult items. This two-

parameter model, where the guessing parameter is set to zero is a 

special case of the next model, the three-parameter model. 

The three-parameter model developed by Birnbaum (1968), includes a 

guessing parameter. The three-parameter model is appropriate when 

individuals with low standings on the latent trait can occasionally 

respond correctly to difficult items. An assessment tool using a 
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parameter model m~ be useful. 

Testing the Fit of Latent Trait Models 
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Testing of hypotheses about developmental sequences is established 

by the comparison of two or more latent trait models which make 

different assumptions about sequencing. This will help determine if 

skills are of equal difficulty or if they are ordered. Moreover it is 

important to determine if the order of tasks is the same as the ordering 

of competencies for the child. The item discrimination parameter is 

useful for this purpose. For example, when discrimination values are 

the same across a set of items then ordering for the child will be the 

same as ordering for the tasks in a sequence. WIlen discrimination 

values vary, ordering for the individual may differ from ordering in the 

sequence. Bock and Aitkin (1981) developed marginal maximum likelihood 

approach for testing the fit of particular latent variable models to a 

set of data using maximum likelihood estimates of model parameters and 

the chi-square statistic. 

Employing likelihood ratio statistics facilitates hierarchical 

comparisons among models and provides a way to arrive at a preferred 

model (Bishop, Fienberg, & Holland, 1975). Two models are considered to 

be hierarchical when one contains all of the estimated parameters of the 

other plus one or more additional parameter estimates. The model with 

the fewer estimated parameters can be conceptualized as the more 
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parsimonious model. Under these conditions the likelihood ratio for the 

model with the smaller number of degrees of freedom may be subtracted 

from the likelihood ratio with the larger number of degrees of freedom. 

The resultant likelihood ratio can be referred to the chi-square 

distribution to determine whether the additional parameters included in 

the less parsimonious model afford a significant improvement in the fit 

of the model to the data. The degrees of freedom associated with the 

resultant likelihood ratio are determined by subtracting the degrees of 

freedom for the less parsimonious model from the degrees of freedom for 

the more parsimonious model. 

Using Cognitive Procedures to Construct Developmental Sequences 

Cognitive procedures provide a way to simultaneously assess 

qualitative and quantitative changes in development. Path-referenced 

assessment is based on the assumption that development involves these 

types of sequential changes in capability reflecting successively higher 

levels of functioning. This position assumes that individuals' 

performance with respect to specific competencies comprising a 

developmental sequence is explained in terms of a latent trait or 

ability. That is, it is not directly observed, but rather, inferred 

from performance. 

Path-referenced assessment takes into account the complex nature 

of developmental sequences based on the identification of task demands 

(Newell & Simon, 1972) occurring within cognitive procedures. These 



91 

demands impose varying requirements on cognitive functioning. 

Latent ability is a composite of the specific competencies that an 

individual. possesses as he or she moves through a developmental 

sequence. Although it is a global construct, it can serve as an index 

of specific competencies. In order to move past global ideas about 

ability toward a more explicit conceptualization of what constitutes 

ability, it is useful to conceptualize ability in terms of specific 

cognitive processes underlying competence. l~e identification of these 

processes can then lead to a determination of those skills that 

represent continuity in development and those which represent 

discontinuity. 

One way to relate ability to cognitive processes is to conceive of 

ability as a variable indicating cognitive procedures that determine 

competencies. As mentioned earlier, latent ability may be viewed as a 

procedural variable indicating cognitive procedures that determine 

specific competencies. As such, it links global abilities to 

intellectual processes, suggesting how competence is achieved. 

Cognitive procedures reflect an organized set of processes 

directed at the achievement of an identifiable goal (Bergan, 1986). 

They form a nested hierarchy of ability categories. A child who has a 

fully developed procedure will have at his/her disposal all the 

processes necessary to perform the various tasks assumed under the 

procedure. 



92 

Latent ability can be used to infer the version of a procedure 

that an individual uses in performing a task. When information about an 

individual's latent ability as well as information about item 

characteristics are available, an estimation of the probability that he 

or she can perform the various tasks associated with a procedure is 

possible. 

A cognitive procedure is a set of condition-action statements 

performed on a set of objects for the purpose of achieving a specified 

goal. The ideal procedure includes all the processes necessary to 

perform the various tasks falling within the purview of the procedure. 

When one has information about a child's latent ability and knowledge of 

the task characteristics, such as how difficult that task is relative to 

other tasks in a procedure and how well that task discriminates among 

individuals at different levels of ability, the probability that an 

individual will be able to perform various tasks associated with the 

procedure can be estimated. These estimates can then be used to infer 

the procedure that a child is using and thus get an account of the 

continuity in development. 

Models and methods of a procedure. The formal definition of a 

procedure involves defining the goal of the procedure, the general 

process by which the goal is attained, and the objects to which the 

procedure is applied. A cognitive procedure can be used to perform many 

tasks and a variety of methods may be used to accomplish the aims of the 



procedure. Variations in the use of a procedure can be represented by 

constructing different models of a procedure. 
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The model of a procedure specifies: 1) how the objects in a 

procedure are represented; 2) the methods that may be used to implement 

the procedure; and 3) how the methods are represented. 

The method that a child uses to implement a procedure will depend 

on the way in which he or she represents the tasks of a procedure. 

Variations in the model may provide variations in the way in which the 

child represents a task. Variations in representation will influence 

the process used in performing the task. 

Model specification occurs through: 1) naming the model; 2) 

identifying the way in which the objects are represented; 3) identifying 

the methods of implementation; and 4) identifying the representation for 

the methods. 

Demand attributes and attribute values of a procedure. A 

procedure may be described, in part, by the demand attributes that 

impose constraints limiting the way in which the procedure is 

implemented. A demand attribute includes two or more attribute values. 

These detail the significant features of the procedure and indicate 

specific implementations of the procedure. They also indicate 

significant requirements imposed on the cognitive functions of the 

individual. These requirements are assumed to be the source of task 

difficulty variations that contribute to developmental variations. 

These, in turn, define developmental paths. Variations in developmental 
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with a cognitive procedure. 
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When information about latent ability is combined with information 

about item difficulty and item discrimination we can determine the 

probability of accurate task performance. This reflects the presence or 

absence of specific attribute values associated with a procedure. 

Demand attributes and attribute values of a procedure are used to 

identify hypothesized developmental sequences associated with 

procedures. Hypothesized sequences are comprised of sets of tasks 

assessment various implementations of a procedure. Generally a task 

will impose a number of demands on cognitive functioning. In this 

regard, assessment becomes complicated because there may be many reasons 

for incorrect performance. This issue can, however be resolved in four 

ways. First, tasks may be developed so that superordinate tasks contain 

the demands of a subordinate task plus the addition of another demand. 

This produces hierarchically ordered tasks. Second, tasks may be 

constructed to minimize all demands except one. Third, each demand can 

be scored separately. This would help to delineate the components of 

accurate performance. Fourth, errors may be analyzed. Errors analyses 

may help determine how a child views problems in those situations where 

the solution is not in his or her repertoire of skills. 

Hypothesizing developmental sequences. To construct a 

developmental path it is necessary to select tasks that define a 

developmental sequence. Sequences associated with cognitive procedures 



focus on relationships between tasks in a procedure. To order tasks 

then, it is necessary to develop hypotheses based on task demands 

associated with the demand attributes of the procedure that the strand 

is designed to reflect. 
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Once cognitive procedures and their characteristics have been 

identified and ordered in this manner we can construct assessment tasks 

to measure performance with respect to tasks which have been identified 

as comprising the path. 

This process of construction will eventuate in a path-referenced 

assessment instrument comprised of a number of related cognitive 

procedures. Strands of related tasks are constructed representing 

different implementations of the procedures being assessed. Sequences 

may occur both within strands and across strands. Sequences within 

strands represent deepening knowledge with respect to a given procedure 

or concept. Sequences occurring between strands establish developmental 

relationships across procedures or concepts. The identification of 

those tasks comprising strands which are continuous in nature and 

discontinuous in nature, as well as those tasks that occur across 

strands which are continuous or discontinuous can be delineated by way 

of latent trait procedures and latent class procedures. 



Hypothesized Hierarchical Skill Sequences 

The Social Development Scale is designed to assess some of the 

important components of children's growing ability to perceive, 

interpret, and respond to interpersonal and environmental cues across 

different social contexts. Consequently, assessment results derived 

from the validation of this scale can provide early childhood programs 

with useful information about a child's ability to participate in, 

benefit from, and contribute to the social environment. 
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The social development of children requires both the development 

of a repertoire of social skills and a knowledge about when and how they 

may be applied. Using this knowledge, in turn, depends on the ability 

of the child to accurately interpret the social environment. That is, 

the child must be able to identify cue and messages operating at the 

moment and understand the particular emotions and intentions guiding the 

actions of other people. Regardless of the magnitude of the social 

skill, the child cannot engage in social interactions effectively if he 

or she does not adequately receive and process the relevant 

interpersonal cues. The child who has developed a high level of social 

perception has learned how to accurately interpret cues or messages 

provided by the social environment. Consequently, children may vary 

both in their overall level of social perception as well as in their 

skillfulness in interpreting interpersonal cues in different social 

contexts. The process of social problem solving then, involves 
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perceiving the environment, interpreting what is perceived, and then 

doing something with the interpretation. 

Social problem-solving can be viewed as a cognitive-behavioral 

process in that it deals with cognitive processes and their relationship 

to an individual's adjustment (Kendall & Hollon, 1979). The emphasis in 

social problem-solving is on adaptive thinking process. The term 

"problem" may refer to a specific situation or set of conditions to 

which the individual must respond in order to function effectively in 

the environment. In conceptualizing social problem solving skills as a 

latent trait, the emphasis is on the internal cognitive processes that 

lead to successful problem solving. This involves understanding the 

cognitive processes which enable the child to discover solutions to a 

variety of unfamiliar problems (D'Zuri11a & Go1dfried, 1971). Social 

problem solving involves the ability to accurately "read" the 

environment, to determine the particular norms and conventions operating 

at the moment, and to understand the messages being sent by people in 

the environment (Morrison & Be11ack, 1981). 

The notion of social problem solving skills can be tied to 

McFall's (1982) three-system-ski11s model, which is comprised of 

decoding skills, decision skills, and encoding skills. In order for 

effective social problem solving to occur the child must first develop 

each of these component skills. Decoding skills involve processes by 

which incoming sensory information is received, perceived, and 

interpreted. Decision skills involve several processes. These include: 
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1) a search for possible responses that might fit the requirements of 

the immediate task; 2) response testing in which there is an evaluation 

of the match between alternative responses and task demands; 3) a 

response selection in which the "best" response is selected for the 

,.particu1ar situation; 4) a repertoire search in which the individual 

searches his or her repertoire for exemplars of the selected response; 

and 5) utility evaluation in which there is an evaluation of the utility 

of carrying out the selected response. Encoding skills involve first, 

an execution step where the child translates the selected response into 

action; and second, self evaluation in which the child continuously 

monitors the degree of discrepancy between intended and actual impact of 

his or her effect on the environment. 

The social development scale is comprised of cognitive procedures 

and skill sequences which tap a variety of problem solving skills 

representing early social development. Although, there are many 

cognitive procedures that may be validated, for practical purposes the 

current study reflects those procedures identified by early childhood 

programs, such as Head Start, who intend to utilize this scale for 

educational planning. The general procedures reflected in the present 

study include: Understanding Emotions, Identifying and Mediating Needs, 

Understanding Friendships, and Understanding Fairness in Decision 

Making. 

----------------~--~~ ... ~ ~. 



99 

Rationale for Understanding Emotions: Hierarchies 1 through 3 

Children's emerging ability to recognize and infer affective 

experiences of peers base on facial expressions is basic for successful 

social adaption and effective social problem-solving (Fe11eman, Bardon, 

Carlson, Rosenberg, & Masters, 1983; Gilbert, 1969; Russell & Bullock, 

1985; Shantz, 1975). Several studies have suggested that a child is 

able to identify expressions of happiness early on in life, confusing 

anger with sadness; anger appearing to lag behind sadness (Fe11eman et. 

a1, 1983; Feinman & Feldman, 1982). The ability to infer the diversity 

of emotions in others is a major prerequisite for social problem 

solving. 

Research in social problem solving has drawn the distinction 

between two means of inferring the emotions of others. This distinction 

is based on whether or not personal information about the other 

individual (i.e., the perspective of the other individual) is used to 

infer the other's emotions. Many inferences about emotions can be made 

based on the child's general knowledge of typical reactions to events, 

without personal information about the perspective of another 

individual. Yet, it has been argued that the ability to infer the 

emotions of another individual implies the ability to consider the 

unique perspective of the other when trying to understand the other's 

emotions in a given situation (e.g., Chandler & Greenspan, 1972). For 

example, some research has suggested that 6-year-01ds conceive of 

emotional reactions as being elicited directly by various situations, 
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whereas older children refer to intervening mental states that mediate 

between situation and emotion aroused (see, Gove and Keating, 1979; 

Harris & 01thof, 1982). If early in development children conceive of 

emotion in such a simple S-R fashion, then it follows that they would 

not be capable of modifying their inferences about emotions on the basis 

of knowing the perspective taken by others (Harris & 01thof, 1982, 

p.188). In contrast, older children who realize emotions may be 

elicited by one's mental appraisal of a situation would be expected to 

take this type of information into account when inferring emotional 

responses. This developmental pattern has been hypothesized in several 

earlier studies (e.g., Burns & Cavey, 1957; Chandler & Greenspan, 1972). 

Studies on emotions such as these have focused largely on the use 

of facial expressions and physical or social context to measure 

children'S capacity to infer emotions of others (see reviews by 

Chandler, 1977; Shantz, 1975; Smither, 1977). It has been hypothesized 

that the use of facial expressions for inferring emotions increases with 

age. In past research, facial expressions were considered to be 

personal information about another's feelings, whereas contextual cues, 

were not. To test the hypothesis that the use of facial cues for 

inferring emotions increases developmentally, children are usually asked 

to infer how a story character feels, given conflicting cues to his/her 

emotion. Typically, children are shown pictures in which the 

character's facial expression suggests a different emotion from the one 

that ordinarily would be inferred from the situation (Iannotti, 1978; 
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Kurdeck & Rodgon, 1975; Urberg & Docherty, 1976). For example, children 

might be shown picture of a sad child at a birthday party and asked to 

judge that child's emotion. These investigations hypothesize a change 

from using contextual cues for inferring emotions to using facial 

expressions. Other irlvestigators (Deutsch, 1974; Greenspan, Barenboim, 

& Chandler, 1976) assessed children's ability to process both personal 

and situational cues to emotions when these have conflicting 

implications. Results of these studies suggest a developmental shift 

from the use of either type of cue to the use of both cues. 

Studies of both these hypotheses have produced mixed results. Several 

explanations have been offered to explain these incongruencies. Gnepp 

(1983) for example, points out a number of methodological problems with 

these studies. First, they provide no independent data on the 

recognizability of the individual cues. Independent data on each cue 

alone is vital in order to draw conclusions about children's inferential 

strategies in the face of multiple cues to emotion. Moreover, many of 

these studies have confounded the type of cue with the model or mode of 

representation (e.g., facial cues represented in pictures and 

situational cues represented with both pictures and narratives). 

Hierarchy 1: Effect of Variation in Environmental Cue. Emotions 

may be inferred from a variety of cues in the environment. The 

information provided by cues may vary in the level of abstractness and 

complexity, depending on their source. For example, cues that involve 

expressions may be highly salient and recognizable because of their 
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frequency of occurrence in the environment as well as the relative 

simplicity and concreteness with which they present themselves (see, 

Abravanel and Sigafoos, 1984; Field, Woodson, Greenberg, and Cohen, 

1982). They require the child to associate an emotion with a physical 

referent. Cues that combine expression and social context require the 

child to not only to recognize and interpret the emotion provided by the 

facial cue but also to evaluate the reality of the emotion in light of 

the situation which may have precipitated it. Here the child is 

required to attend to a wider and more complex array of environmental 

cues and derive a rational meaning from them. Social context alone, 

requires the child to make a decision about the likelihood that a 

specific emotion is evoked from an environmental event without the 

benefit of a concrete reference point (i.e., the facial reaction). 

Here, the child is being asked to predict the potential that may result 

from a prior event. 

The first hierarchy examines the effect of alterations in the 

source of environmental information on the child's ability to infer the 

emotions of another individual. It is hypothesized that there is a 

hierarchical ordering of tasks requiring inferring emotions from facial 

expressions; emotions from facial expressions and a social contest; 

emotions from social context only; and emotions when the facial 

expression does not reflect the probable emotion resulting from a prior 

event. 
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Hierarchy 2: Effect of Variation in Affect Type. Affect type 

involves the probable emotion that may occur within the context of a 

social situation. The social situation and probable emotion may be 

presented through a story scene involving one or more characters. 

Affect type is hypothesized to have an effect on the ease with which a 

child can identify an emotion. Specifically, the relative frequency of 

affect occurrence in the child's environment will influence the ease 

with which the child can identify a particular emotion. Past research 

has suggested that the affect type happy, as well as its physical 

referent (i.e., a smile) and associated verbalizations, occur with 

relatively high frequency in the young child's environment (Koepke, 

Hamm, & Legerstee, 1983; Thayer, 1980). This emotion is extensively 

encouraged and reinforced as a behavior by adults. On the other hand, 

facial expressions such as sadness and &nger receive less emphasis and 

are less distinguishable early on (Felleman, Bardon, Carlson, Rosenberg, 

& Masters, 1983; Feinman & Feldman, 1982). 

Finally, the affect sorry may represent a more complex emotion 

since its recognition and interpretation involves the child's ability to 

not only take the perspective of another individual but also, to some 

extent, internally process a representation of the other person's 

reaction to the particular situation. 

The second hierarchy examines the child's ability to identify 

emotions that vary with regard to affect type. It is hypothesized that 

there is a hierarchical ordering of tasks requiring inferring emotions 



that are happy; emotions that are sad; emotions that are angry; and 

emotions that are sorry. 
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Hierarchy 3: Effect of Variation in Environmental Cue Congruence. 

Cue congruence refers to the requirement that a prior event will 

probably result in a specific affect outcome. In this instance, when 

confronted with conflicting cues to another person's emotions, the 

ability to accurately infer the probable emotion may involve weighing 

evidence and resolving inconsistencies in information. Here, the child 

is required to resolve inconsistences in the social environment by 

taking into account both the mental state of the individual, the social 

situation, and the probable affect outcome. 

The third hierarchy examines the child's ability to infer probable 

emotions when both expressive and situation cues are matched for affect, 

and when there is a contradiction between probable affect outcome and 

facial expressions. It is hypothesized that there is a hierarchical 

ordering of tasks requiring inferring happy and sad emotions when there 

is congruence between facial expression and probable affect outcome, and 

where there is a contradiction between facial expression and probable 

affect outcome. 

Rationale for Identifying and Mediating Needs: Hierarchies 4 through 6 

Most research on children's changing ability to identify and 

mediate the needs of others has focused on age associated changes in 

children's disposition to help and share, and the social and cognitive 
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factors facilitating this disposition (e.g., Staub, 1978). There is 

insufficient research, however, regarding children's understanding of 

effective helping and sharing (see Barnett, Darcie, Holland, and 

Kobasigawa, 1982). Several researchers have suggested that children's 

knowledge about variables that occur in a mediating interaction is 

important to a child's prosocia1 development, as well as to increasing 

the likelihood of both providing and receiving effective assistance when 

interacting with peers (see Barnett, et. a1, 1982; Eisenberg-Berg, 1979; 

Hoffman, 1975). 

According to some theorists (e.g., Flavell, 1977; Barnett et a1, 

1982; Robinson, 1977; Tierney, 1977) an understanding of what makes an 

individual an effective helper involves: 1) knowledge of the 

characteristics of the individual needing help; 2) understanding the 

requirements of the helping problem; and 3) a sensitivity to the means 

used to help. With regard to helper variables, a knowledge of what 

makes people better helpers than others is useful in evaluating the 

helping capacities of others as well as their limitations. Rodell, 

Slaby, and Robinson (1977), for example, suggest that becoming a good 

helper involves both the willingness to assist another and a sensitivity 

to the other individual's needs and feelings. Moreover, the helper must 

have sufficient skills in the problem area to be able to assist 

effectively. The helper must also recognize how the recipient of help 

and the demand characteristics of the situation can contribute to 

effective helping. Mussen and Eisenberg-Berg (1977) suggest that 
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effective helpers will attempt to interpret the helping problem and the 

needs of the other individual before initiating action so that the 

action will beneficial. Moreover, information about the helping person 

needing help, such as uncooperativeness, is useful in determining if 

effective help can be provided. Effective helpers also evaluate the 

difficulty of the helping tasks relati.ve to th~lr abilities before they 

try to help (Severy & Davis, 1971). Chandler (1973) suggests that 

awareness of what sort of help is needed will facilitate effective 

helping. 

Barnett et. al (1982) conclllded in their study with 

kindergartners, 3rd and 6th graders that young children can recognize 

some specific characteristics of people (e.g., willingness, competence) 

as relevant for effective helping when asked about them, although they 

regard each of these characteristics as independently sufficient. 

However, if presented with a concrete helping situation, a many young 

children indicate that being helpful entails more than one's kind 

intentions. The awareness that it is useful to identify the nature of a 

helping problem before one gives assistance to another presumes 

knowledge of means-ends relationships. Young children exhibit this kind 

of thinking in at least rudimentary form. 

When the nature of a helping problem is made explicit, many of 

them can generate a way to help that is related to the particular 

problem area. On the other hand, only a small number of them can 

articulate the usefulness in obtaining task information to solve a 
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problem. Similarly, many young children can recognize differences in 

the characteristics of others as affecting the degree of effort required 

to help but they are unlikely to indicate the need to attain information 

specifically about the individual in order to help them. 

Tierney (1977) suggests that there are certain situations that 

limit the acceptability of certain forms of help. This may occur in 

situations where there is a need to accomplish the task independently or 

where there are rules imposed on the level of help that can be provided. 

Tierney reasons that in accordance with the achievement and competition 

norms of our society, there are helping task circumstances that 

typically limit the acceptability of certain forms of help. In 

situations where constraints are imposed by the person needing help 

(e.g., expressed strivings to accomplish the task independently) or the 

environment (e.g., the rules of a contest), mature helpful behaviors 

were considered those likely to enhance the individual's personal 

resources to deal with his or her own difficulty (indirect help) rather 

than those attempting to complete the task for the person needing help 

(direct help). 

Hierarchies 4 and 5: Effect of Variation in Need Cue Salience. 

The present study posits that developmental change in the concepts, 

expectations, and assumptions children acquire for helping variables 

involves first, a shift from a dependency on direct specification of a 

need through verbal requests to a recognition of needs presented through 

explicit social contexts, to recognizing needs that are implied in 
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social situations. This is referred to as the variation in salience of 

need cue (see, Leahy, 1981). A change in the salience of the need may 

be effected by the level of abstractness and complexity through which 

the need presents itself. The change from direct verbalization to 

explicit through situational context, requires the child to move from a 

response mode in which the need is verbalized to a mode in which he or 

she must extract the presence of a need when presented in social 

context. Implied need cues are those in which the situation 'hints' at 

a potential need. HAre the child is required to bring his or her own 

social experience into play and determine the likelihood that a need 

state exists. 

The fourth hierarchy consists of tasks that require the child to 

identify and mediate the needs of a peer. These tasks constrain the 

interaction to occur between the child and a story character. It is 

hypothesized that there is a hierarchical ordering of tasks requiring 

the identification and mediation of needs presented through direct 

request; through a situationally explicit event; and implied by a 

situational context. 

The fifth hierarchy consists of tasks that require the child to 

determine the probable response of a story character to the needs of 

another story character. In these tasks, the interaction is constrained 

to be between the two story characters and the child is required to view 

the situation from their perspective. As in Hierarchy 4, it is 

hypothesized that there is a hierarchical ordering of tasks requiring 
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determining of probable response to a need presented through a direct 

request; through a situationa11y explicit event; and implied through a 

situational context. 

Hierarchy 6: Effect of Variation in Perspective Complexity. 

Perspective complexity involves changes in the frame of reference from 

which a given need is perceived and acted on. The reference point may 

be the perspective of the individual as a part of a social dyad, or as 

the perspective of an observer when the interaction occurs between two 

other individuals. When the frame of reference is self, the child may 

draw upon his or her own experiences and need states. However, when the 

frame of reference involves individuals other than self, the child is 

required to take consider the characteristics and perspectives of others 

when deciding on and evaluating the probable mediating solution and its 

effects on the interactors. 

The sixth hierarchy examines the effect of changes in perspective 

complexity on the child's ability to identify and mediate needs of 

peers. Presupposing that the hypothesized sequences for Hierarchy 4 and 

Hierarchy 5 are validated, several hypotheses can be proposed for 

Hierarchy 6. First, tasks requiring the mediation of needs when the 

child is place in a social dyad will, overall, be easier than tasks 

requiring mediation of needs as an observer (i.e., when the interaction 

is between two other people). Second, for each level of need cue 

salience (i.e., direct request, explicit by situation, and implied by 

situation), mediating needs when the interaction is between self and a 
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peer will be easier than being an observer and identifying the probable 

mediating action taken by another person. 

Rationale for Understanding Friendship; Hierarchies 7 through 9 

A child's peer group provides opportunities to participate in 

social interactions, through which characteristic and attributes for 

selecting and maintaining friendships are discovered. Peer interaction 

between friends and nonfriends has been shown to differ as young as age 

one (see Hartup, 1979). With age the number of constructs (e.g., like, 

trust) stated about a friend increases and more constructs are reported 

for liked and disliked persons (Hartup, 1979). 

While there are some questions, however, about friend being a 

unitary concept (Hayes, Gershman, & Bolin, 1980). This distinction 

seems to be concerned with the difference between an actual friend and 

an acquaintance. Children's knowledge about friends has been assessed 

by interview (see Cooney & Selman, 1978 and Hayes, 1978) and by 

nomination as when a child is asked to name his or her best friend (see 

Masters & Freeman, 1981). Children's ability to identify and select 

friends has been determined by direct observation (Masters & Freeman, 

1981), and by sociometric techniques (Jennings, 1975) of naming liked 

children or rating each child in a class. Past research procedures 

indexing friendship, however, do not assess the child's knowledge of the 

concept. Knowing about making friends is an important concept in 

developing social companions and in creating supportive emotional 
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environments. 

Assessing the attributes of another individual for the purpose of 

forming friendships involves both an assessment of the other 

individual's behavioral attributes as well as his or her dispositional 

attributes. The movement from behavioral to dispositional attributes 

involves the ability to perceive concrete behaviors which demonstrate 

friendliness such as active helping and sharing, toward more abstract 

dispositional characteristics such as loyalty and consideration of 

others. The progression toward abstraction refers to a child's 

increasing ability to detect the meanings behind personality 

characteristics. In general it is a movement from considering highly 

explicit information to the consideration of less obvious implicit 

information. This progression is similar to the developmental changes 

in a child's way of knowing (Bruner, Olver, & Greenfield, 1966; Piaget, 

1970). For example, Bruner et. al (1966) found that young children 

describe kindness concretely. Kindness was giving or sharing an object, 

or playing together. Older children's descriptions contained more 

indefinite actions such as being polite or teaching someone something. 

Moreover, older children were more likely to report an need-state of the 

recipient than were younger children. 

Person perception research has shown both incremental changes 

(i.e., increased complexity of abstraction) and qualitative changes 

(i.e., behavioral to dispositional characteristics) in children's 
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descriptions of other people. As children become older they provide 

more descriptive statements of another person rather than descriptive 

statements about overt actions. The qualitative change postulated in 

several studies (e.g., Bigner, 1974; Furman, 1980; Hayes, 1978; Hayes, 

Gershman, & Bolin, 1980) has been the following developmental 

progression: (a) concrete constructs (e.g., we play together), ego

centric concrete constructs (e.g., he gives me toys), (c) nonegocentric 

concrete constructs (e.g., she rides a bicycle), and (d) abstract 

constructs (e.g., she is nice). The bulk of the research has suggested 

that children change from perceiving persons in terms of 

explicit/external qualities to seeing their implicit/internal qualities. 

A progression toward abstraction may be hypothesized for inferring 

friendships. Inference arrayed along an abstract dimension differs vis 

a vis the level of inferred characteristics and the complexity of 

abstraction within for each characteristic. 

Hierarchies 7 and 8: Effects of Variations in Complexity of 

Abstraction. Cognitive development as described by many theorists shows 

differentiation of increasing separation and integration of cognitive 

functions (Piaget, 1970). Flavell (1972) states, "Differentiation is 

largely a matter of specialization and delimitation of function ... what 

had initially been a single 'undifferentiated' response has now 

become ... two 'differentiated' responses, each restricted to but one 

region within the domain of eliciting inputs"(p.300). Thus, behavioral 

characteristics may be differentiated or further partitioned into level 
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of increased complexity of abstraction as the child refines his or her 

criteria in selecting friends. That is, increased complexity is 

revealed in the child's increased sophistication of knowing. 

Complexity of abstraction is posited to include friendship 

patterns that include prosocia1 support (dependable for help, 

considerate of others feelings, helping, sharing), intimacy (trusting, 

understanding, sharing secrets, talking), association (faithful, loyal, 

propinquity, companionship), similarity (cornmon interests, beliefs, 

shared activities, mutual play), and affection (acceptance, admiration, 

overt liking) (see Eisenberg, Lennon, & Karlson, 1983; Furman, 1980). 

The seventh hierarchy examines the effect of variations in 

complexity of abstraction of behavioral characteristics on the child's 

ability to identify specific friendship behaviors. It is hypothesized 

that there is a hierarchical ordering of tasks requiring the 

identification of friendship behaviors from behavioral characteristics 

depicting prosocia1 support; intimacy; association; similarity; and 

affection. 

The eighth hierarchy examines the effect of variations in the 

complexity of abstraction of dispositional characteristics and the 

child's ability to identify a likely friend. It is hypothesized that 

there is a hierarchical ordering of tasks requiring the identification 

of a likely friend from dispositional characteristics that imply 

prosocia1 support; intimacy; and similarity. 
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Hierarchy 9: Effects of Varying Perceptible Characteristics. The 

ninth hierarchy examines the effect of changes in the level of 

perceptible characteristics on the child's ability to understand 

friendship relations. Presupposing that the hypothesized sequences for 

Hierarchy 7 and Hierarchy 8 are validated, several hypotheses can be 

proposed for Hierarchy 9. First, tasks requiring the identification of 

specific friendship behaviors will, overall, be easier than tasks 

requiring the identification of a likely friend based on dispositional 

characteristics. Second, for each level of complexity of abstraction 

(i.e., prosocia1 support; intimacy; and similarity), tasks where the 

perceptible characteristics are behavioral are easier than tasks where 

the perceptible characteristics are dispositional. 

Rationale for Understanding Fairness in Decision Making: Hierarchy 10 

According to Piaget (1963), the egocentric child is embedded in 

his or her own point of view. This implies that the child may not 

recognize that his or her thoughts, feelings, and decisions may be 

different from others. Piaget believes that this form of social 

egocentrism diminishes over the years as the child develops the ability 

to decenter, that is, to consider simultaneously more than one aspect of 

a situation. Borke (1971) has pointed out that the assessment of a 

child's ability to perceive and accept another's decision may easily be 

confounded with the cognitive complexity of the tasks used to measure 

this ability and that the ability to determine the actual content of 
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another's viewpoint in decision making, may be limited by the child's 

cognitive capacities. Rosen (1980) believes egocentrism affects 

interpersonal relations in that the individual acts as if peers and 

adults share his or her own outlook in decision-making. Thus the 

individual has no basis for anticipating the needs, feelings, motives, 

or potential reactions of others. Rosen (1980) and Stech1er & Kaplan 

(1980) limit the use of the concept of egocentrism to its significance 

in the social context. They view the egocentric child as one who 

centers on his or her own point of view and is unaware that others hold 

a viewpoint of their own, making decisions based on that viewpoint. 

Decentralization refers to the ability to accept the rationality in 

seeing things and accepting decisions that come from perspectives other 

than one's own. It also implies an awareness and sensitivity to the 

possible reactions of others when a decision is in the process of being 

made. Selman and Jaquette (1977) assume that an awareness of the 

relation between self's and other's understanding of each other's point 

of view helps give form to developing interpersonal concepts and 

understanding of the appropriateness of decisions from perspectives 

other than one's own. 

Hierarchy 10: Effect of Category and Level of Opposition. The 

tenth hierarchy examines the effects of category of decision maker and 

implied level of social opposition on the child's ability to be 

equitable in decision making situations. Several hypotheses are 

proposed for Hierarchy 10. First, it is hypothesized that tasks 
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requiring the identification of decision makers, based on appropriate 

authority, are easier than tasks requiring the identification based on 

delegated authority. Second, for each category of decision maker (i.e., 

appropriate authority; delegated authority), tasks where implied level 

of social opposition is high for an inequitable choice will be easier 

than where implied social opposition is low. 

Cognitive Procedure Hierarchies and Item Representations 

The cognitive procedures which support the hypothesized skill 

sequences are provided in Appendix A. As an example, the cognitive 

procedure for Hierarchy 1 in Appendix A, shows the attributes and 

attribute values associated with Inferring Emotions Based on Level of 

Environmental Cue. This hierarchy has 3 demand attributes: level of 

affect type; abstractness of environmental cue; and environmental cue 

congruence. The values of the attribute, affect type, are happy, sad, 

angry and sorry. The values of the attribute, abstractness of 

environmental cue are expression only, expression + explicit social 

context, and explicit social context only. The values of the attribute, 

environmental cue congruence are both cues congruent/only one cue and 

cues incongruent. To reflect the skills in the hypothesized hierarchies 

items were systematically developed by varying the values of the 

attributes. Appendix B shows the attribute values for each of the items 

developed to represent the skills in the hypothesized sequences. 
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CHAPTER 3 

METHODOLOGY 

Sample 

Selection of Children 

The sample consisted of children enrolled in the National Head 

Start Program. The number of children assessed in each local Head Start 

program depended on the size of the program and the individual program's 

needs. Some alternatives included selecting classrooms from each 

center, from a few centers, or just one center. Allor only some of the 

children in a class were chosen. It was left up to each local program 

to develop a selection procedure that best fit its needs. Several 

factors influenced which children and which classrooms were selected for 

assessment. These included: distance between centers and classes; 

availability of testing locations; hours of operation; hours when 

children were available for testing; center or home-based children; 

availability of examiners. Overall 18,305 children were administered 

the assessment items. The Social Development Scale was administered to 

18,305 examinees in Head Start from 30 months to 83 months of age. The 

number of examinees within 12 month age ranges is presented in Table 1. 

The majority of examinees were between 48 and 59 months of age (n = 

11,451). The mean age was 44.54 months. The number of examinees who 

were administered a particular assessment item varied. 

----------------- ----
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There were approximately equal numbers of males and females (n 

9,152 and n 9,153, respectively). The examinees were from urban, 

suburban, and rural communities across the nation. Table 2 shows the 

number of examinees within various ethnic groups. The were 

approximately equal numbers of Black and Caucasian examinees (n = 6,743 

and n = 6,242, respectively). There was a smaller number of Mexican 

American and Native American examinees (n=2,428 and n=l,304, 

respectively). The Hispanic Other group contained 698 examinees. 

Puerto Rican, Cuban, and Asian examinees were 219, 53, and 104, 

respectively. 
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Table 1 

Age of Examinees 

Age Range Number of Examinees 

30 to 35 months 19 

36 to 47 months 2835 

48 to 59 months 11451 

60 to 71 months 3253 

72 to 83 months 150 



Ethnic Group 

Black 

Caucasian 

Mexican American 

Native American 

Puerto Rican 

Asian 

Cuban 

Hispanic Other 

Table 2 

Ethnicity of Examinees 

Number of Examinees 

6743 

6242 

2428 

1304 

219 

104 

53 

698 

120 
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Instrumentation 

The items used in the present study were developed for inclusion 

in the Head Start Measures Battery (HSMB) Social Development Scale (Feld 

& Grimmett, 1985). The Social Development Scale is part of the Head 

Start Measures Battery (HSMB). The HSMB is a path-referenced 

assessment instrument specifically designed to respond to the 

educational goals of the National Head Start Program. Information 

obtained from administering the HSMB provides Head Start programs and 

parents with increased insight into the development of children's 

intellectual and social skills. This information is used to provide 

learning opportunities consistent with each child's abilities and to 

prepare children for the future. The path-referenced approach to 

assessment provides a means to link developmental phenomena to 

measurement theory and practice (Bergan, 1985). It is based on the 

proposition that learning and development involve sequential changes in 

ability reflecting successively higher levels of cognitive functioning 

(see Gagne, 1962; Piaget, 1952). Because the examinee's performance is 

explained in terms of a latent trait or ability, path-referenced 

assessment involves the direct application of latent trait theory (Bock 

& Liebermann, 1970; Lord, 1980) to the assessment of developmental 

phenomena. 

In addition to a review of the research literature in child 

development, which suggested developmental skill sequences for empirical 

validation, a variety of resources were tapped for selecting the content 
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of the Social Development Scale. This was done to ensure the utility of 

the scale in responding to the educational goals of Head Start. 

First, the selection of skills and concepts comprising the Social 

Development Scale were linked to the goals and objectives of Head Start. 

A review of the Head Start Performance Standards suggested important 

objectives and guidelines. Second, people including parents and 

teachers in the Head Start community contributed to the development of 

the Social Development Scale. Their suggestions helped to ensure that 

the content of the scale reflected important early social skills. 

Third, cultural and linguistic consultants reviewed the content of the 

scale and provided suggestions to reduce or eliminate potential biasing 

factors. 

Item format. Each item for the Social development Scale is on a 

page in a binder. The page is divided into three sections. The left 

section is an item guide. The item guide contains the item number, 

whether the item is a demonstration item, practice item, or test item; 

whether to score or not; what materials are needed for the item; 

drawings showing how to layout the material. The middle section has 

item directions in English. The right section has item directions in 

Spanish. 

Selection and Training of Examiners 

The number of examiners needed depended on the number and location 

of the children selected for assessment. The examiners included 
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teachers, aides, volunteers, temporary employees and other staff. The 

people selected to administer the Social Development Scale were trained 

directly by staff from the Arizona Center for Educational Evaluation and 

Measurement or by on-site managers previously trained by Center staff. 

There were three components to training: 1) introducing the Social 

Development Scale which provided an overview of the scale and of path

referenced assessment; 2) training on the administration of the scale 

which provided demonstrations and practice in placement of materials, 

administering items and scoring procedures; and 3) training on examiners 

responsibilities which included administering the scale appropriately 

and maintaining rapport with the child. 

Rules to follow when administering items. The Social Development 

Scale consists of two levels with 8 items in Level I, 7 items in Level 

II, and 12 Routing items. Level II which is comprised of more difficult 

items is appropriate for more able examinees and Level I containing less 

difficult items is appropriate for less able examinees. Performance on 

a subset of Routing items determined which level was subsequently 

administered to an examinee. In addition, each examinee was 

administered 4 additional alternate items which varied across Head Start 

programs. All of the examinees responded to the Routing items. Each 

Alternate item was administered to approximately 500 examinees. The 

average time for scale administration was approximately 10.6 minutes. 

In administering the Social Development Scale, each item was read 

aloud, word for word as it is given in the test. If the child did not 



124 

seem to understand a question, it was repeated. If the child seemed to 

be working carelessly, he or she was encouraged to focus on the task. 

Children were given praise for paying attention and for working hard. 

They were not told if they were correct. Sufficient time was allotted 

for the child to answer, or to work with the materials. As soon as the 

child answered an item it was scored and the next item was administered. 

If it appeared that the child could not answer a question, the next 

question was administered. Some interruptions were avoided by asking if 

the child needed to use the restroom or get a drink before testing 

began. If the child became very restless or tired, the test was stopped 

and continued at another time. 

Routing and stop rules. Two methods were used to keep testing 

time short and to be sure that children were taking items at a suitable 

level of difficulty. The first method was to route children to either 

Level I or Level II items. This was done with a short group of Routing 

items. The second method was to stop testing after the child missed 

four items in a row in Level I or in Level II. 

Scoring of children's responses. The Social Development Scale was 

individually administered to each child. Completed score forms were 

then sent to the Arizona Center for Educational Evaluation and 

Measurement at the University of Arizona. The Social Development Scale 

gives the correct answer for each item. The items are scored as 

follows: a correct answer is marked 1; an incorrect answer is marked 0; 

an answer of, "I don't know" or no response is marked O. If an item is 
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not given it is left blank. If a child gives one answer, and tilen 

switches to another, the second answer is scored. Some items have 

choices. In these cases the child's choice is also marked (e.g., A,B. 

C, D). 

computer Program 

Thissen's (1985) MULTILOG computer program was used for calculating the 

a j (discrimination) and b j (difficulty parameter estimates needed for 

validating the proposed hierarchical skill sequences. It produces 

marginal maximum likelihood parameter estimates. Moreover, MULTILOG is 

capable of producing estimates of a j and b j item parameters under 

restrictions which are imperative for testing hierarchical models. The 

program recodes the items as a "1" for incorrect and a "2" for correct. 

Models for Validating the Hypothesized Hierarchies 

Latent trait models were selected for model comparison according 

to the hypothesized hierarchies. This was accomplished by either 

allowing the parameters of the latent trait model to be free to vary or 

constraining them to be equal to other parameters. Table 3 presents the 

restrictions on the a j and b j item parameters for each of the proposed 

hierarchies. 

A hypothesized latent trait model is evaluated by statistically 

comparing the fit of the model to the data against alternative latent 

trait models. In order to make comparisons, hierarchical models must be 

used. Two models are hierarchical if one contains all of the estimated 

--- ---- -------------------------
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parameters in the other plus additional estimated parameters. For 

example, a model (Ml) may be constructed such that all a j and b j item 

parameters are free to vary. This model may be compared against a 

hierarchical model (M2) , which restricts all a j parameters to be equal 

and allows all b j parameters to be free to vary. M2 is the more 

parsimonious model in that it estimates fewer parameters. Therefore, M2 

is the preferred model unless Ml improves significantly on the model

data fit afforded by M2. 

The following sections identify the hypothesized models for each 

of the hierarchies as well as specific alternative models that were used 

for model comparisons. As illustrated above, it may be of interest to 

compare a model (Ml) in which the a j and b j parameters are free to vary 

against a model (M2) in which all a j parameters are restricted to be 

equal and the b j parameters are free to vary. It may also be necessary 

to incorporate other alternative models in order to further evaluate the 

fit of a model. In the present study, additional alternative models may 

have to be constructed. It is not practical to identify the numerous 

alternative models, therefore all possibilities will not be delineated 

below. Note that the models across hierarchies are independent. 

Models for Validating Hierarchy 1 

Hierarchy 1 (HI) reflects 4 items within the skill sequence, 

Inferring Emotions Based on Level of Environmental Cue. These items 

included inferring emotions from: facial cues only (Feell); from facial 
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cues + social context (FeelS); from social context only (Fell); and when 

there is an incongruence between social context and facial' cues (Feli). 

For the validation of the first hierarchy (HI), two initial models are 

of primary interest. Modell (Ml) allows all a j and b j parameters for 

the items to be free to vary. Model 2 (M2) restricts all the a j 

parameters to be equal for the items and allows all the b j parameters to 

be free to vary (see Table 3). M2 is the hypothesized model which 

reflects the assumption that the subset of items being tested within the 

sequence relate to the same degree to the underlying ability. Moreover, 

M2 assumes that the items are ordered by difficulty. M2 will be 

validated by statistically comparing it against Ml which allows all the 

a j and b j parameters for the items to be free to vary. Ml differs from 

M2 in that the items are not assumed to have equal slopes under Ml, that 

is, they do not relate to the same degree to the underlying ability. If 

M2 is the accepted model then it can be assumed that there is a 

hierarchical ordering of tasks in Hl as follows: Inferring emotions 

from facial cues only; from facial cues + social context; from social 

context only; when there is an incongruence between social context and 

facial cues. 

Models for Validating Hierarchy 2 

Hierarchy 2 (H2) reflects 4 items within the skill sequence, 

Inferring Emotions Based on Level of Affect Type. These items included 

inferring emotions that are: happy (FeelS); sad (Felf); angry (Fele); 
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and sorry (Felc). Two initial models are of primary interest for 

validating the second hierarchical skill sequence (H2). Modell (Ml) 

allows all a j and b j parameters for the items to be free to vary. Model 

2 (M2) restricts all a j parameters to be equal and allows the b j 

parameters to be free to vary (see Table 3). Model 2 is the 

hypothesized model for this item set. If M2 is accepted as the 

preferred model then the hypothesis that the items relate to the same 

degree to the underlying trait is supported. Acceptance of M2 would 

also support the hypothesis that the items are ordered by difficulty. 

If M2 is the accepted model then it can be assumed that there is a 

hierarchical ordering of tasks in HI as follows: Inferring emotions that 

are happy; sad; angry; and sorry. 

Models for Validating Hierarchy 3 

Hierarchy 3 (H3) reflects 4 items within the skill sequence, 

Inferring Emotions Based on Level of Environmental Cue Congruence. 

These items included inferring happy and sad emotions: when there is a 

congruence between facial cues and social context (FeelS and Felf, 

respectively); and when there is an incongruence between facial cues and 

social context (Feli and Felh, respectively). Three models are of 

primary interest for validating the third hierarchical skill sequence 

(H3). Modell (Ml) allows all the a j and b j parameters to be free to 

vary. Model 2 (M2) restricts all the a j parameters to be equal and 

allows all the b j parameters to be free to vary. Model 3 (M3) restricts 
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all the a j parameters to be equal; and restricts b1 to be equal to b2, 

and b3 to be equal to b4 (see Table 3). Mode13 is the hypothesized 

model for this item set. M3 assumes that the items are related to the 

same degree to the underlying ability. Moreover, if M3 is accepted as 

the preferred model it supports the hypothesis that: 1) Items FeelS and 

Fe1f are of equal difficulty and are the easiest items; and 2) It~ms 

Fe1i and Fe1h are of equal difficulty and are the more difficult items. 

If M3 is the accepted model then it can be assumed that the items tested 

in H3 are related to the same degree to the underlying ability. 

Moreover, items requiring inferring emotions when there is a congruence 

between facial. and social context are the easier tasks, whereas tasks 

requiring inferring emotions when there is an incongruence between 

facial cues and social context are the harder tasks. 

Models for Validating Hierarchy 4 

Hierarchy 4 (H4) reflects 3 items within the skill sequence, 

Identifying and Mediating Needs from One's Own Perspective. These items 

included identifying and mediating needs that are: directly verbalized 

(Ned6); made explicit by a situation (Ned12); and implied by a situation 

(Ned 8). For the validation of the fourth hierarchy, two models are of 

primary interest. These include Modell (M1) , which allows all a j and 

b j parameters for the items to vary and Model 2 (M2) , which restricts 

all the a j parameters to be equal for the items and allows all the b j 

parameters to be free to vary (see Table 3). M2 is the hypothesized 
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model. It reflects the assumption that the items being tested in H4 

relate to the same degree to the underlying ability and that they are 

ordered by difficulty. If M2 is the accepted model then it can be 

assumed that, in an interaction dyad of self and other, there is a 

hierarchical ordering of tasks requiring mediation of needs that are: 

directly verbalized; made explicit by a situation; implied by a 

situation. 

Validation of Hierarchy 5 
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Hierarchy 5 (HS) reflects 3 items within the skill sequence 

Identifying and Mediating Needs from the Perspective of Another 

Individual. These items include identifying and mediating needs that 

are: directly verbalized (Ned13), made explicit by a situation (Ned9); 

and implied by a situation (Req1). For the validation of the fifth 

hierarchy, models similar to those needed for validating HS will be 

used. Model 1 (M1) allows all a j and b j parameters for the items to be 

free to vary. Model 2 (M2) restricts all the a j parameters to be equal 

for the items and allows all the b j parameters to be free to vary (see 

Table 3). M2 is the hypothesized model indicating that the items being 

tested within HS, have equal slopes and are ordered by difficulty. If 

M2 is the accepted model then it can be assumed that, when a the child 

is observing two other people and has to identify the probable action 

taken by one of the interactors, there is a hierarchical ordering of 

tasks requiring mediation of needs that are: directly verbalized; made 

explicit by a situation; implied by a situation. 
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Models for Va1idatin~ Hierarchy 6 

Hierarchy 6 (H6) reflects 6 items within the skill sequence, 

Identifying and Mediating Needs Based on Perspective Complexity. Two 

models are of interest for validating the sixth hierarchical skill 

sequence (H6). Modell (M1) allows all the a j and b j parameters to be 

free to vary. Mode12 (M2) , restricts all the a j parameters to be equal 

and allows all the b j parameters to vary (see Table 3). Model 2 is the 

hypothesized model indicating that the items in H6 are related to the 

same degree to the underlying ability. Moreover, if M2 is accepted as 

the preferred model it supports the hypothesis that tasks requiring 

mediation of needs when the child is placed in a social dyad (i.e., 

items Ned6, directly verbalized; Nedl2, explicit by situation; and Ned8, 

implied by situation) will, overall, be easier than tasks requiring 

mediation of needs as an observer (i.e., items Ned13 , directly 

verbalized; Ned9, explicit by situation; and Reql, implied by 

situation). 

Models for Validatin~ Hierarchy 7 

Hierarchy 7 (H7) reflects 5 items within the skill sequence, 

Identifying Friendship Behaviors Based on Complexity of Abstraction of 

Behavioral Characteristics. These items included identifying friendship 

behaviors based on: prosocial support (Fnd2); intimacy (Fnd7); 

association (Fnd6); similarity (Fnd8); and affection (Fnd10). Two 

models are of primary interest for validating the seventh hierarchical 
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skill sequence. Modell (Ml) allows all the a j and b j parameters to be 

free to vary. Model 2 (M2) , the hypothesized model, restricts all the 

a j parameters to be equal and allows all the b j parameters to be free to 

vary (see Table 3). If M2 is the accepted model then it can be assumed 

that the items in H7 are related to the same degree to the underlying 

ability. Moreover, acceptance of M2 suggests that there is a 

hierarchical ordering of tasks requiring the identification of 

friendship behaviors from behavioral characteristics representing 

prosocial support; intimacy; association; similarity; and affection. 

Models for Validating Hierarchy 8 

Hierarchy 8 (H8) reflects 3 items within the skill sequence, 

Identifying a Likely Friend Based on Based on Complexity of Abstraction 

of Dispositional Characteristics. The items included identifying a 

likely friend based on prosocial support (Fndl); intimacy (Fnd12); and 

similarity (Fndj). Two models are of primary interest for validating 

this skill sequence. Modell (Ml) allows all a j and b j parameters for 

the items to be free to vary. Model 2 (M2) restricts all a j parameters 

to be equal and allows the b j parameters to be free to vary (see Table 

3). Model 2 is the hypothesized model for this set of items in H8. If 

M2 is accepted as the preferred model then the hypothesis that the items 

in H8 relate to the same degree to the underlying trait is supported. 

Acceptance of M2 would also support the hypothesis that the items in H8 

are ordered by difficulty. That is, there is a hierarchical ordering of 
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tasks requiring the identification of a likely friend from dispositional 

characteristics that imply prosocial support; intimacy; and similarity. 

Models for Validating Hierarchy 9 

Hierarchy 9 (H9) reflects 6 items within the skill sequence, 

Identifying Friends Based on Level of Perceptible Characteristics. For 

the validation of the ninth hierarchy, models similar to those needed 

for validating H8 will be used. Ml allows all a j and b j parameters for 

the items to be free to vary. M2 restricts all the a j parameters to be 

equal for the items and allows all the b j parameters to be free to vary 

(see Table 3). M2 is the hypothesized model indicating that the items 

being tested in H9 have equal slopes and are ordered by difficulty . 

. Moreover , if M2 is accepted as the preferred model it supports the 

hypothesis that tasks requiring identification of specific friendship 

behaviors (i.e., Fnd2, prosocial support; Fnd7, intimacy; and Fnd8, 

similarity) will, overall, be easier than tasks requiring the 

identification of a likely friend from dispositional characteristics 

(i.e., Fndl, prosocial support; Fnd12, intimacy; and Fndj, similarity). 

That is, overall, the level of perceptible characteristics affects the 

ability to infer friendships relationships. 

Models for Validating Hierarchy 10 

Hierarchy 10 (H10) reflects 4 items within the skill sequence, 

Understanding Fairness in Decision Making. These items included first, 

identifying the appropriate authority for making a decision when the 
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implied level of social opposition for an inequitable choice is either 

high or low (Decb and Decc, respectively). Second, identifying the 

delegated authority for making a decision when the implied level of 

social opposition for an inequitable choice is either high or low (Decf 

and Deed, respectively). Two models are of primary interest for 

validating the tenth hierarchical skill sequence. Modell (M1) allows 

all the a j and b j parameters to be free to vary. Model 2 (M2) restricts 

all the a j parameters to be equal and allows all the b j parameters to be 

free to vary (see Table 3). Mode12 is the hypothesized model 

indicating that the items within H10 are related to the same degree to 

the underlying ability. Moreover, if M2 is accepted as the preferred 

model it supports the hypothesis that items Decb and Decc are the easier 

items and items Decf and Deed are the more difficult items. That is, 

identifying decision makers based on appropriate authority is easier 

than identifying decision makers based on delegated authority. It would 

also support the assumption that within each category of decision maker, 

tasks where the implied level of social opposition for is high for an 

inequitable choice are easier than tasks where the implied level of 

social opposition is low. 



Hierarchy 

Hierarchy 1 

Hierarchy 2 

Table 3 

Items for Hierarchical Skill Sequences and 
Hypothesized Parameter Restrictions 

Item Number and Description 

Feell: Identify a happy facial 
expression from a choice of a 
happy, sad, and angry expression. 

FeelS: Infer that a story character 
feels happy after explicit needs 
are met and facial expression shows 
satisfaction. 

Fell: Infer that a story character 
feels happy after explicit needs 
are met and no facial cues 
are given. 

Feli: Infer that a story character 
should feel happy after implied 
needs are met but facial expression 
shows dissatisfaction. 

FeelS: Infer that a story character 
feels happy after explicit needs 
are met. 

Felf: Infer that a story character 
feels sad after explicit needs are 
not met. 

Fele: Infer that a story character 
feels angry after explicit needs 
are not met and sadness is not 
accepted as a response. 

Felc: Infer that a story character 
feels sorry after explicit needs of 
of a peer are not met and sadness and 
anger are not accepted as responses. 
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a b 

al bl 

al b2 

al b3 

al b4 

al bl 

al b2 

al b3 

al b4 



Hierarchy 

Hierarchy 3 

Hierarchy 4 

Table 3 (Continued) 

Item Number and Description 

FeelS: Infer that a story character 
feels happy after explicit needs 
are met and facial expression shows 
satisfaction. 

Felf: Infer that a story character 
feels sad after explicit needs are 
not met and facial expression shows 
dissatisfaction. 

Feli: Infer that a story character 
should feel happy after explicit 
needs are met but facial expression 
shows dissatisfaction. 

Felh: Infer that a story character 
should feel sad after explicit needs 
are not met but facial cue shows 
satisfaction. 

Ned6: Resolves directly stated 
needs of a peer when the interaction 
is between self and a peer. 

Nedl2: Resolves need state made 
explicit by a situation when 
the interaction is between 
self and a peer. 

Ned8: Resolves need state implied 
by a situation when the interaction 
is between self and a peer. 
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a b 

al bl 

al bl 

al b3 

al b3 

al bl 

al b2 

al b3 
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Hierarchy 5 

Hierarchy 6 

Table 3 (Continued) 

Item Number and Description 

Ned13: Predicts how a story character 
will resolve a directly stated need 
of another story character. 

Ned9: Predicts how a story 
character will resolve a need 
made explict by a situation, of 
another story character. 

Reql: Predicts how a story 
character will resolve a need 
implied by a situation, of 
another story character. 

a b 

al bl 

al b2 

al b3 

Ned6: Resolves directly stated al bl 
needs of a peer when the interaction 
is between self and a peer. 

Ned13: Predicts how a story al b2 
character will resolve a directly 
stated need of another story character. 

Ned12: Resolves need state made al b3 
explicit by a situation when the 
interaction is between self and a peer. 

Ned9: Predicts how a story al b4 
character will resolve a need 
made explict by a situation, of 
another story character. 

Ned8: Resolves need state implied al bS 
by a situation when the interaction 
is between self and a peer. 

Reql: Predicts how a story al b6 
character will resolve a need 
implied by a situation, of another 
story character. 
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Hierarchy 7 

Hierarchy 8 

Table 3 (Continued) 

Item Number and Description 

Fnd2: Identifies specific friendship 
behaviors showing prosocial support, 
such as helping. 

Fnd7: Identifies specific friendship 
behaviors showing intimacy, such as 
sharing secrets. 

Fnd6: Identifies specific friendship 
behaviors showing association, such 
as telling the truth. 

Fnd8: Identifies specific friendship 
behaviors showing similarity, such as 
having the same interests. 

FndlO: Identifies specific friendship 
behaviors showing affection, such as 
saying positive things to each other. 

Fndl: Identifies likely friend based 
on prosocial support disposition, 
such as the propensity to help. 

Fnd12: Identifies likely friend based 
on intimacy disposition, such as 
the propensity to reveal feelings. 

Fndj: Identifies likely friend based 
on similarity disposition, such as 
sharing the same interests. 
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a b 

al bl 

al b2 

al b3 

al b4 

al b5 

al bl 

al b2 

al b3 
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Hierarchy 9 

Hierarchy 10 

Table 3 (Continued) 

Item Number and Description 

Fnd2: Identifies specific friendship 
behaviors showing prosocia1 support, 
such as helping. 

Fnd1: Identifies likely friend based 
on prosocia1 support disposition, 
such as the propensity to help. 

Fnd7: Identifies specific friendship 
behaviors showing intimacy, such as 
sharing secrets. 

Fnd12: Identifies likely friend based 
on intimacy disposition, such as 
the propensity to reveal feelings. 

Fnd8: Identifies specific friendship 
behaviors showing similarity, such as 
having the same interests. 

Fndj: Identifies likely friend based 
on similarity disposition, such as 
sharing the same interests. 

a b 

a1 b1 

a1 b2 

a1 b3 

al b4 

a1 bS 

a1 b6 

Decb: Identifies appropriate authority a1 b1 
for a decision when implied level of 
of social opposition is high. 

Decc: Identifies appropriate authority a1 b2 
for a decision when implied level of 
social opposition is low. 

Decf: Identifies delegated authority a1 b3 
for a decision when implied level of 
social opposition is high. 

Decd: Identifies delegated authority a1 b4 
for a decision when implied level of 
social opposition is low. 
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CHAPTER 4 

RESULTS 

The results from the hierarchical model comparisons for the skill 

sequences are shown in tables 4 through 23. The estimated item 

parameters, degrees of freedom (df) for Chi-Square model comparisons, 

and the difference L2 for each model are presented. 

Hierarchy 1 Model Comparison Results 

Tables 4 and S show the item parameter estimates and results from 

model comparisons for Hierarchy 1, Inferring Emotions Based on Level of 

Environmental Cue. This skill sequence includes items Fee11, FeelS, 

Fell, and Fe1i. These items required inferring emotions from facial 

expressions, inferring emotions from a social context and a facial 

expression, inferring emotions from social context only, and inferring 

emotions when the facial expression was not appropriate to the social 

context, respectively. The sample for this set of model comparisons was 

841. 

The first model (M1) examined was the unrestricted two parameter 

model. In this model all item parameters were free to vary. Eight 

parameters were estimated under this model, 4 a j parameters and 4 b j 

parameters. 

The second model (M2) , the hypothesized model, imposed constraints 

on the slope parameters and allowed the difficulty parameters to vary. 
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The slopes for all 4 items were restricted to be equal. The assumption 

under this model was that the difficulty ordering of the skills would be 

constant throughout the ability range. Five parameters were estimated 

under this model, 1 a j parameter and 4 b j parameters. The difference L2 

for the comparison of Ml and M2 was 11.9 with 8 - S = 3 df. The 

difference between Ml and M2 was significant (p <.01), indicating that 

Ml improved significantly on the fit of M2. This also indicated that 

the slopes of the items in this set were not the same throughout the 

ability range and therefore, the a j values could not be constrained as 

equal. Ml was preferred over M2. 

Models 3, 4, and S each included restrictions on the difficulty 

parameters designed to test hypotheses about the ordering of items 

according to their difficulty values. Model 3 (M3) constrained the b j 

parameters for tasks requiring the use of facial cues (Feell) and the 

use of facial cues + social context (FeelS) to infer emotions to be 

equal. Seven parameters were estimated under this model, 4 b j 

parameters and 3 a j parameters. M3 is hierarchically related to MI. The 

difference L2 for the comparison of Ml and M3 was 32.2 with 8 - 7 = 1 df 

(p <.001). This indicated that Ml improved significantly on the fit of 

M3 and that the difficulty values for items Feell and FeelS could not be 

constrained as equal. Therefore, Ml was preferred over M3. 

Model 4 (M4) constrained the b j parameters for tasks requiring the 

use of facial cues + social context (FeelS) and social context only 

(Fell) to be equal. Seven parameters were estimated under this model, 4 
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a j parameters and 3 b j parameters. M4 is hierarchically related to MI. 

The difference L2 for the comparison of M1 and M4 was 1.3 with 8 - 7 = 1 

df (p >.10), indicating that M1 did not improve significantly on the fit 

afforded by M4. Since M4 is more parsimonious than M1 and since M1 did 

not offer a significant improvement in fit, M4 was preferred over MI. 

Model 5 (MS) constrained the b j parameters for all the tasks in 

this skill sequence to be equal. Five parameters were estimated under 

this model. M4 and MS are hierarchically related. The difference L2 

for the comparison of M4 and MS was 92.2 with 7 - 5 = 2 df (p <.01). M4 

improved significantly on the fit of MS. Since the b-values for all the 

items could not be constrained as equal, M4 was the preferred model. 

From this set of model comparisons, M4 was found to be the 

preferred model. M4 indicates that the tasks in this skill sequence do 

not relate to the same degree to the underlying ability. This model 

also indicates that items inferring emotions from facial cues + social 

context (FeelS and Fell) are of equal difficulty and are more difficult 

than inferring emotions from facial cues only (Feell). It also 

indicates that inferring emotions when there is an incongruence between 

social context and facial cues (Feli) is the most difficult item in this 

subset. 

The results suggest that when the facial expression is provided in 

addition to the social context, inferring emotions is as difficult as 

when only a social context is provided. Both of these situations 

however, are more difficult than identifying a facial expression of 

----------- - ---
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emotion. Lastly, when the facial expression is not appropriate to the 

social context (e.g, when a person appears sad, even though he or she is 

in a happy situation), the task of inferring how the person should be 

feeling becomes even more difficult. 
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Table 4 

Hierarchy 1 Models and Estimated Parameters 

Estimated 
Model al a2 a3 a4 bl b2 b3 b4 Parameters 

M1 .735 1.616 1.846 1.576 -.725 -.024 .084 .722 8 

M2 1.401 1.401 1.401 1.401 -.514 .029 .092 .755 5 

M3 .708 1.000 2.441 1.459 -.232 -.232 .077 .719 7 

M4 .741 1. 583 1.861 1.578 -.717 .034 .034 .720 7 

M5 .405 1.253 2.518 .997 .079 .079 .079 .097 5 

Table 5 

Hierarchy 1 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 3 11. 9 < .01 

M1 and M3 1 32.2 < .001 

M1 and M4 1 .3 > .10 

M4 and M5 2 92.2 < .001 

Preferred Model is M4 
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Hierarchy 2 Model Comparison Results 

The results from model comparisons for Hierarchy 2 are shown in 

tables 6 and 7. H2 consisted of four items, FeelS, Fe1f, Fe1e, and Fe1c 

from the skill sequence, Inferring Emotions Based on Level of Affect 

Type. These items represented tasks requiring inferring emotions that 

are happy, sad, angry, and sorry, respectively. The sample for this set 

of model comparisons was 1,203. 

The first model (M1) examined was a two parameter unrestricted 

model. Eight parameters were estimated under this model, 4 a j parameters 

and 4 b j parameters. The second model (M2); the hypothesized model, set 

the slope parameters to be equal and allowed the difficulty parameters 

to vary. Five parameters were estimated under this model, 1 a j 

parameter and 4 b j parameters. The difference L2 for the comparison of 

M1 and M2 was 109.9 with 8 - 5 = 3 df. The difference between Ml and M2 

was significant (p <.001), indicating that M1 improved significantly on 

the fit of M2. This also indicated that the slopes of the items in this 

set were not the same throughout the ability range and therefore, the a j 

values could not be constrained as equal. M1 was preferred over M2. 

Models 3, 4, and 5 each included restrictions on the difficulty 

parameters designed to test hypotheses about the ordering of items 

according to their difficulty values. Model 3 (M3) constrained the b j 

parameters for tasks requiring the identification of the feeling happy 

(Fe1f) and angry (Fe1e) to be equal. Seven parameters were estimated 
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under this model, 4 b j parameters and 3 a j parameters. M3 is 

hierarchically related to Ml. The difference L2 for the comparison of 

Ml and M3 was 100.1 with 1 df (p <.001). This indicated that Ml 

improved significantly over the fit of M3 and that the difficulty values 

for items Felf and Fele could not be constrained as equal. Therefore, 

Ml was preferred over M3. 

Model 4 (M4) constrained the b j parameters for tasks requiring the 

identification of happy, sad, and angry (FeelS, Felf and Fele, 

respectively) to be equal. Six parameters were estimated under this 

model. M4 is hierarchically related to Ml. The difference L2 for the 

comparison of Ml and M4 was 50.5 with 2 df (p <.001). This indicated 

that Ml improved significantly over the fit of M4, and that the 

difficulty values of these tasks could not be constrained as equal. 

Therefore, Ml was preferred over M3. 

Model 5 (M5) constrained the b j parameters for all the items in 

this skill sequence to be equal. Five parameters were estimated under 

this model. M5 is hierarchically related to Ml. The difference L2 for 

the comparison of Ml and M5 was 59.4 with 3 df (p <.001). This 

indicated that Ml improved significantly over the fit of M5 and that the 

difficulty values of these items could not be set as equal. Ml was 

preferred over MS. 

From this set of model comparisons, Ml was found to be the 

preferred model. Ml indicates that although the tasks in this sequence 

do not relate to the same degree to the underlying ability, they are 
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ordered by difficulty; identifying an expression depicting the emotion 

happy (FeelS) being the easiest task and identifying an expression 

depicting the feeling sorry (Felc) being the most difficult task. The 

hierarchical ordering of the tasks requiring inferring emotions are 

happy, sad, angry, and sorry. 
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Table 6 

Hierarchy 2 Models and Estimated Parameters 

Model a1 a2 a3 a4 b1 b2 b3 
Estimated 

b4 Parameters 

M1 .820 7.727 9.809 3.455 -1.152 -.605 -.463 -.337 8 

M2 1.903 1.903 1.903 1.903 -.690 -.859 -.508 -.392 5 

M3 .831 6.037 1.000 3.383 -1.157 -.680 -.680 -.340 7 

M4 1.152 8.316 3.205 2.195 -.663 -.663 -.663 -.318 6 

M5 1.278 2.031 3.598 1.110 .590 .590 .590 .590 5 

Table 7 

Hierarchy 2 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 3 109.9 < .001 

M1 and M3 1 100.3 < .001 

M1 and M4 1 50.5 < .001 

M1 and M5 2 59.4 < .001 

Preferred Model is M1 
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Hierarchy 3 Model Comparison Results 

The results from model comparisons for Hierarchy 3, Inferring 

Emotions Based on Level of Environmental Cue Congruence, are shown in 

tables 8 and 9. H3 consisted of four items, FeelS, Fe1f, Fell, and 

Fe1h. These items represented tasks requiring inferring emotions that 

were happy or sad when the facial and social context cues were congruent 

(FeelS and Fe1f, respectively), and inferring the probable happy or sad 

emotions when the facial and social context cues were incongruent (Fell 

and Fe1h, respectively). The sample for this set of model comparisons 

was 99S. 

The first model (M1) examined was a two parameter unrestricted 

mode. In this model, all item parameters were free to vary. Eight 

parameters were estimated under this model, 4 a j parameters and 4 b j 

parameters. The second model (M2) imposed constraints on the a j 

parameters. The slopes for all four items were restricted to be equal. 

Five parameters were estimated under this model. The difference L2 for 

the comparison of M1 and M2 was 0.0 with 3 df (p >.10), indicating that 

M1 did not improve significantly on the fit afforded by M2. Since M2 is 

more parsimonious than M1 and since M1 did not offer a significant 

improvement in fit, M2 was preferred over M1. 

The third model (M3) , the hypothesized model, constrained the b j 

parameters to be equal for tasks where the facial and social context 

cues for emotions that were happy or sad were congruent. Similarly the 
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b j parameters were set as equal for tasks where the facial and social 

context cues for emotions that were happy or sad were incongruent. In 

addition, M3 constrained the a j parameters for all the items to be 

equal. Three parameters were estimated under this model, 1 a j parameter 

and 2 b j parameters. M2 and M3 are hierarchically related. The 

difference L2 for the comparison was 4.4 with 2 df (p >.10). This 

indicated that M2 did not improve significantly on the fit afforded by 

M3. Since M3 is more parsimonious than M2 and since M2 did not offer a 

significant improvement in fit, M3 was preferred over M2. 

The fourth model (M4) constrained the b j parameters for all the 

tasks in this skill sequence to be equal and constrained all the a j 

parameters to be equal. Two parameters were estimated under this model, 

1 a j parameter and 1 b j parameter. M3 and M4 are hierarchically 

related. The difference L2 for the comparison of M3 and M4 was 241.8 

with 1 df (p <.001). This indicated that M3 improved significantly over 

the fit of M4 and that the difficulty values for these items could not 

be set as equal. M3 was preferred over M4. 

From this set of model comparisons M3, the hypothesized model, was 

found to be the preferred model, supporting the assumption that the 

items relate to the same degree to the underlying ability. Moreover, 

items FeelS and Felf (congruent facial and context cues for happy or sad 

emotions, respectively) are of equal difficulty and are the easier items 

while items Fell and Fe1h (incongruent facial and context cues for happy 



or sad emotions, respectively) are of equal difficulty and are the 

harder items. 
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The results suggest that inferring emotions that are happy and sad 

when the facial and social context cues are congruent is easier than 

inferring the prn.bab1e emotions when the facial and social context cues 

were incongruent. 
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Table 8 

Hierarchy 3 Models and Estimated Parameters 

Model a1 
Parameters 

a2 a3 a4 b1 b2 b3 

M1 1.862 1.101 1.236 1.222 -.649 -1.152 .588 

M2 1.390 1.390 1.390 1.390 -.749 -.994 .554 

M3 1.390 1.390 1.390 1.390 -.834 -.834 .518 

Estimated 
b4 

.557 8 

.521 5 

.518 3 

M4 1.436 1.436 1.436 1.436 -.412 -.412 -.412 -.412 2 

Table 9 

Hierarchy 3 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 3 0.0 > .10 

M2 and M3 2 4.4 > .10 

M3 and M4 1 241.8 < .001 

Preferred Model is M3 
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Hierarchy 4 Model Comparison Results 

The results from model comparisons for Hierarchy 4 are shown in 

tables 10 and 11. H4 consisted of three items, Ned6, Ned12, and Ned8, 

from the skill sequence Identifying and Mediating Needs from One's Own 

Perspective. These tasks required identification and mediation of needs 

that are directly verbalized, made explicit by a situation, and implied 

by a situation, respectively. The social interaction dyad was the child 

and a story character. The sample for this set of model comparisons was 

1,364. 

The first model (Ml) examined was a two parameter unrestricted 

model. Six parameters were estimated under this model, 3 aj parameters 

and 3 b j parameters. The second model (M2) , the hypothesized model, set 

the slope parameters to be equal and allowed the difficulty parameters 

to vary. Four parameters were estimated under this model, 1 a j 

parameter and 3 b j parameters. The difference L2 for the comparison of 

Ml and M2 was .08 with 2 df (p >.10), indicating that Ml did not improve 

significantly on the fit afforded by M2. Since M2 is more parsimonious 

than Ml and since Ml did not offer a significant improvement in fit, M2 

was preferred over MI. 

Mode~ 3 (M3) constrained all the a j parameters to be equal and set 

the b j parameters for tasks requiring identifying and mediating needs 

that were directly verbalized (Ned6) and needs that were made explicit 

by a situation (Ned12) to be equal. Three parameters were estimated 
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under this model, 1 a j parameter and 2 b j parameters. M2 and M3 are 

hierarchically related. The difference L2 for the comparison of M2 and 

M3 was 5.3 with 1 df (p <.02), indicating M2 improved significantly on 

the fit of M3. M2 was preferred over M3. 

Model 4 (M4) constrained all the a j parameters to be equal and all 

the b j parameters to be equal for the tasks in this skill sequence. Two 

parameters were estimated under this model, 1 b j parameter and 1 a j 

parameters. M2 and M4 are hierarchically related. The difference L2 

for the comparison of these two models was 112.8 with 2 df (p <.001), 

indicating that M2 improved significantly on the fit of M4. M2 was the 

preferred model. 

From this set of model comparisons M2, the hypothesized model was 

found to be the preferred model. This model supports the assumption 

that tasks requiring mediation of needs that are directly verbalized, 

made explicit by a situation, and implied by a situation, relate to the 

same degree to the underlying ability and are ordered by difficulty. 

These tasks required the child to use his or her own personal 

perspective in deciding how the needs of a peer might be mediated. 

The results suggest that under this condition, identifying and mediating 

needs that are directly verbalized is easier than when needs are made 

explicit by a situation. Moreover, the identification and mediation of 

needs is most difficult when a the need is implied by a situation. 
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Table 10 

Hierarchy 4 Models and Estimated Parameters 

Estimated 
Model al a2 a3 bl b2 b3 Parameters 

M1 1.000 1.000 1.000 -1.154 -.790 .668 6 

M2 1.000 1.000 1.000 -1.154 -.784 .668 4 

M3 1.009 1.009 1.009 -1.037 -1.037 .664 3 

M4 1.000 1.000 1.000 -.659 -.659 -.659 2 

Table 11 

Hierarchy 4 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 2 0.08 > .10 

M2 and M3 1 5.3 < .02 

M2 and M4 2 112.8 < .001 

Preferred Model is M2 
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Hierarchy 5 Model Comparison Results 

The results from model comparisons for Hierarchy 5 are shown in 

tables 12 and 13. H5 consisted of three items, Ned13, Ned9, and Reql, 

from the skill sequence, Identifying and Mediating Needs from the 

Perspective of Another Individual. The tasks represented by these items 

required the child to observe the actions of two story characters and to 

identify the probable action taken by one of the characters. The tasks 

required the story character to mediate needs that were directly 

verbalized, made explicit by a situation, and implied by a situation. 

The sample for this set of model comparisons was 858. 

The first model (Ml) examined was a two parameter unrestricted 

model. Six parameters were estimated under this model, 3 a j parameters 

and 3 b j parameters. The second model (M2), the hypothesized model, set 

the slope parameters to be equal and allowed the difficulty parameters 

to vary. Four parameters were estimated under this model, 1 a j 

parameter and 3 b j parameters. The difference L2 for the comparison of 

Ml and M2 was .08 with 2 df (p >.10), indicating that Ml did not improve 

significantly on the fit afforded by M2. Since M2 is more parsimonious 

than Ml, M2 was preferred over Ml. 

Model 3 (M3) constrained all the a j parameters to be equal and set 

the b j parameters for tasks requiring the story character to mediate 

needs that were directly verbalized or made explicit by the story 

content (Nedl3 and Ned9, respectively) to be equal. Three parameters 
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were estimated under this model, 1 a j parameter and 2 b j parameters. M2 

and M3 are hierarchically related. The difference L2 for the comparison 

of M2 and M3 was B.B with 1 df (p <.001), indicating that M2 improved 

significantly on the fit of M3 and was therefore, preferred over M3. 

Model 4 (M4) constrained all the a j parameters to be equal and all 

the b j parameters to be equal for the tasks in this skill sequence. Two 

parameters were estimated under this model, 1 b j parameter and 1 a j 

parameters. M2 and M4 are hierarchically related. The difference L2 

for the comparison of these two models was 51.4 with 2 df (p <.001), 

indicating that M2 improved significantly on the fit of M4. M2 was the 

preferred model. 

From this set of model comparisons M2, the hypothesized model, was 

found to be the preferred model. This model supports the assumption 

that items in H5 relate to the same degree to the underlying ability and 

are ordered by difficulty. These items required the child to observe 

the actions of two story characters and then to identify the probable 

mediating action taken by one of the characters. The results suggest 

that under this condition, identifying the probable mediating action 

when needs are directly verbalized is easier than when they are made 

explicit by a situation. Moreover, identifying the probable mediating 

action is most difficult when the need is implied by a situation. 
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Table 12 

Hierarchy 5 Models and Estimated Parameters 

Estimated 
Model al a2 a3 bl b2 b3 Parameters 

M1 1.000 1.000 1.000 -.756 -.189 .726 6 

M2 1.000 1.000 1.000 -.750 -.189 .726 4 

M3 1.019 1.019 1.019 - .447 -.447 .717 3 

M4 1.000 1.000 1.000 -.116 -.116 -.116 2 

Table 13 

Hierarchy 5 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 2 0.08 > .10 

M2 and M3 1 8.8 < .001 

M2 and M4 2 51.4 < .001 

Preferred Model is M2 
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Hierarchy 6 Model Comparison Results 

The results from model comparisons for Hierarchy 6 are shown in 

tables 14 and 15. H6 consisted of six items, Ned6, Ned13 , Ned12 , Ned9, 

Ned8, and Req1 from the skill sequence Identifying and Mediating Needs 

based on Perspective Complexity. These items represented tasks 

requiring identification and mediation of needs under two alternate 

conditions. Under the first condition (Ned6, Ned12 , Ned8) , the child 

was placed in a social dyad with a story character and was required to 

decide how the needs of a peer might be mediated. Under the second 

condition (Ned13, Ned9, Req1) , the child was required to observe the 

actions of two other individuals and then determine how one of the story 

characters might respond to the needs of the other character. In both 

conditions the salience of the need cue was varied (i.e., directly 

verbalized, made explicit by a situation, and implied by a situation). 

The sample for this set of model comparisons was 1,624. 

The first model (M1) examined was a two parameter unrestricted 

model. Twelve parameters were estimated under this model, 6 a j 

parameters and 6 b j parameters. The second model (M2) , the hypothesized 

model, set the slope parameters to be equal and allowed the difficulty 

parameters to vary. Seven parameters were estimated under this model, 1 

a j parameter and 6 b j parameters. The difference L2 for the comparison 

of M1 and M2 was 1.4 with 5 df (p >.10), indicating that M1 did not 

improve significantly on the fit afforded by M2. Since M2 is more 
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parsimonious than Ml, M2 was the preferred over MI. 

The third model (M3), set all the slope parameters to be equal. 

The b j parameters were set as equal for tasks that placed the child in a 

social dyad and required mediating needs that were directly verbalized, 

made explicit by a situation, or implied by a situation (Ned6, Ned12, 

and Ned8, respectively). Similarly, the b j parameters for were set as 

equal for tasks that required the child to determine how a story 

character would respond to the needs of another story character when 

needs were directly verbalized, made explicit by a situation, or implied 

by a situation (Ned13, Ned9, and Reql, respectively). Three parameters 

were estimated under this model, 1 a j parameter and 2 b j parameters. M2 

and M3 are hierarchically related. The difference L2 for the comparison 

of M2 and M3 was 169.3 with 4 df. The difference between M2 and M3 was 

significant (p <.001), indicating that M2 improved significantly on the 

fit of M3. Therefore, M2 was preferred over M3. 

Models 4, 5, 6, and 7 each included restrictions on the difficulty 

parameters design~d to test hypotheses about the ordering of items 

according to their difficulty values. Model 4 (M4) restricted all the 

a j parameters to be equal and set the b j parameters for Ned6 = Ned13, 

Ned12 = Ned9, and Ned8 = Reql. Four parameters were estimated under 

this model, 1 a j parameter and 3 b j parameters. M2 and M4 are 

hierarchically related. The difference L2 for the comparison of M2 and 

M4 was 19.0 with 3 df. The difference between M2 and M4 was significant 
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(p <.001), indicating that M2 improved significantly on the fit of M4. 

Therefore, M2 was preferred over M4. 

Model 5 (M5) restricted all the a j parameters to be ~qua1 and set 

the b j parameters for Ned13 equal to Ned12. Six parameters were 

estimated under this model, 1 a j parameter and 5 b j parameters. M2 and 

M5 are hierarchically related. The difference L2 for the comparison of 

M2 and M5 was 1.4 with 1 df (p >.10), indicating that M2 did not improve 

significantly on the fit afforded by M5. Since M5 is more parsimonious 

than M2, M5 was the preferred over M2. 

Model 6 (M6) restricted all the a j parameters to be equal and all 

the b j parameters to be equal. Two parameters were estimated under this 

model, 1 a j parameter and 1 b j parameters. M5 and M6 are hierarchically 

related. The difference L2 for the comparison of M5 and M6 was 182.0 

with 4 df. The difference between M5 and M6 was significant (p <.001), 

indicating that M5 improved significantly on the fit of M6. Therefore, 

M5 was preferred over M6. 

Model 7 (M7) restricted all the a j parameters to be equal. In 

addition the b j parameter for Ned13 was set equal to Ned12 and the b j 

parameter for Ned8 was set equal to Req1. Five parameters were 

estimated under this model, 1 a j parameter and 4 b j parameters. M5 and 

M7 are hierarchically related. The difference L2 for the comparison of 

M5 and M7 was 0.1 with 1 df (p >.10), indicating that M5 did not improve 

significantly on the fit afforded by M7. Since M7 is more parsimonious 

than M5, M7 was the preferred over M5. 
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From this set of model comparisons M7 was found to be the 

preferred model. M7 supports the assumption that the items in H6 relate 

to the same degree to the underlying ability. This model also indicates 

that Ned6 is the easiest item, Ned13 and Ned12 are of equal difficultly 

and are the next difficult items, Ned9 is more difficult, and Ned8 and 

Req1 are of equal difficulty and are the most difficult items in this 

set. 

The results suggest that identifying an appropriate helping 

behavior is easier when the interaction is between the child and a story 

character than when it is between two other individuals. This is the 

case under two conditions: directly verbalized need; and need made 

explicit by a situation. Second, a task that involves an interaction 

between the child and a story character, where ~he need is made explicit 

by a situation, is equal in difficulty to a task that involves two other 

individuals and direct verbalization of need. The most difficult tasks 

identifying and appropriate helping behavior needs are implied by a 

situation. These tasks are of equal difficulty regardless of whether 

the level of perspective complexity is between self and a story 

character or between two story characters. 



Table 14 

Hierarchy 6 Hodels and Estimated Parameters 

Estimated 
Hodel al a2 a3 a4 a5 a6 b1 b2 b3 b4 b5 b6 Parameters 

M1 1.000 1.649 1.653 1.639 1.668 1.000 -1.154 -.561 -.145 -.585 .494 .726 12 

M2 1.610 1.610 1.610 1.610 1.610 1.610 -.866 -.550 -.584 -.150 .491 .545 7 

M3 1.459 1.459 1.459 1.459 1.459 1.459 -.482 -.182 -.482 -.186 -.482 -.186 3 

M4 1.585 1.585 1.585 1.585 1.585 1.585 -.757 -.757 -.413 -.413 .484 .484 4 

M5 1.648 1.648 1.648 1.648 1.648 1.648 -.854 -.574 -.574 -.145 .479 .539 6 

M6 1.612 1.612 1.612 1.612 1.612 1.612 -.352 -.352 -.352 -.352 -.352 -.352 2 

M7 1.649 1.649 1.649 1.649 1.649 1.649 -.854 -.574 -.574 -.138 .517 .517 5 

Table 15 

Hl~raI~by 6 Hodel ~2m~aIiions 

Models df Difference (L2) p 

M1 and M2 5 1.4 > .10 

M2 and M3 4 169.3 < .001 

M2 and M4 3 19.0 < .001 

M2 and M5 1 .4 > .10 
~ 

M5 and M6 4 182.0 < .001 (]\ 
t.N 

M5 and M7 1 0.1 > .10 

Preferred Model is M7 
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Hierarchy 7 Model Comparison Results 

Tables 16 and 17 show the item parameter estimates and results 

from model comparisons for Hierarchy 7. The items Fnd2, Fnd7, Fnd6, 

Fnd8, and. FndlO represent the skill sequence, Identifying Friendship 

Behaviors Based on Complexity of Abstraction of Behavioral 

Characteristics. These characteristics included prosocial actions, 

intimacy, assistance, similarity, and affection, respectively. The 

tasks required identifying friendship relations based on behavioral 

characteristics of increasing complexity and abstractness. The sample 

for this set of model comparisons was 3,822. 

The first model (Ml) examined was the unrestricted two parameter 

model. In this model all item parameters were free to vary. Ten 

parameters were estimated under this model, 5 a j parameters and 5 b j 

parameters. 

The second model (M2), the hypothesized model, imposed constraints 

on the slope parameters and allowed the difficulty parameters to vary. 

The slopes for all 5 items were restricted to be equal. The assumption 

under this model was that the difficulty ordering of the skills would be 

constant throughout the ability range. Six parameters were estimated 

under this model, 1 a j parameter and 5 b j parameters. The difference L2 

for the comparison of Ml and M2 was 0.9 with 4 df (p >.10), indicating 

that Ml did not improve significantly on the fit afforded by M2. Since 

M2 is more parsimonious than Ml and since Ml did not offer a significant 
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improvement in fit, M2 was preferred over M1. 

The third model (M3), set all a j values to be equal. In addition, 

the b j values for identifying friendship behaviors based on similarity 

(Fnd8) and affection (Fnd10) were set to be equal. Five parameters were 

estimated under this model, 1 a j parameter and 4 b j parameters. M2 and 

M3 are hierarchically related. The difference L2 between M2 and M3 was 

8.3 with 1 df (p <.01), indicating that M2 improved significantly over 

the fit of M3. Therefore, M2 was preferred over M3. 

From this set of model comparisons, M2, the hypothesized model, 

was found to be the preferred model. This supports the assumption that 

the items in H7 relate to the same degree to the underlying ability and 

that the items are ordered by difficulty. Moreover, the results suggest 

that the identification of friendship relations becomes increasingly 

more difficult as the cues provided through behavioral characteristics 

change from prosocia1 actions, to intimacy, to assistance, to 

similarity, to affection. 



Table 16 

Hierarchy 7 Models and Estimated Parameters 

Model al a2 a3 a4 a5 bl b2 b3 b4 
Est 

b5 Par 

M1 1.000 1.232 1.000 1.205 1.000 -1.589 -.801 -.445 .010 .320 10 

M2 1.207 1.207 1.207 1.207 1.207 -1.401 -.805 -.393 .011 .280 6 

M3 1.212 1.212 1.212 1.212 1.212 -1.397 -.779 -.392 .146 .146 5 

Table 17 

Hierarchy 7 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 4 0.9 > .10 

M2 and M3 1 8.3 < .01 

Preferred Model is M2 
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Hierarchy 8 Model Comparison Results 

Tables 18 and 19 show the item parameter estimates and results 

from model comparisons for Hierarchy 8, Identifying a Likely Friend 

Based on Complexity of Abstraction of Dispositional Characteristics. 
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The items in this sequence are Fnd1, Fnd12 , and Fndj. The dispositional 

characteristics included prosocia1 actions, intimacy, and similarity, 

respectively. These tasks required identifying a likely friend based on 

dispositional characteristics of increasing complexity and abstractness. 

The sample for this set of model comparisons was 1,960. 

The first model (M1) examined was the unrestricted two parameter 

mode1in which all item parameters were free to vary. Six parameters 

were estimated under this model, 3 a j parameters and 3 b j parameters. 

The second model (M2), the hypothesized model, imposed constraints 

on the a j parameters and allowed the b j parameters to vary. The slopes 

for the three items were restricted to be equal. The assumption under 

this model was that the difficulty ordering of the skills would be 

constant throughout the ability range. Four parameters were estimated 

under this model, 1 a j parameter and 3 b j parameters. The difference L2 

for the comparison of M1 and M2 was 4.3 with 2 df (p >.10), indicating 

that M1 did not improve significantly on the fit afforded by M2. Since 

M2 is more parsimonious than Ml and since M1 did not offer a significant 

improvement in fit, M2 was preferred over M1. 
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The third model (M3), set all the a j values to be equal. In 

addition, the b j values for tasks requiring identification of a likely 

friend based on intimacy (Fnd12) and similarity (Fndj) were set as 

equal. Three parameters were estimated under this model, 1 a j parameter 

and 2 b j parameters. M2 and M3 are hierarchically related. The 

difference L2 between M2 and M3 was 2.4 with 1 df (p >.10), indicating 

that M2 did not improve significantly over the fit of M3. Since M3 is 

more parsimonious than M2 and since M2 did not offer a significant 

improvement in fit over M3, M3 was the preferred model. 

From this set of model comparisons, M3 was found to be the 

preferred model. This supports the assumption that the tasks in this 

skills sequence relate to the same degree to the underlying ability. 

However, the tasks are not all ordered by difficulty. Identifying a 

likely friend based on intimacy or similarity were of equal difficulty 

and more difficult than identifying a likely friend based on a prosocial 

disposition. 

The results suggest that the identification of friendship 

relations becomes more difficult as the cues provided through 

dispositional characteristics change from prosocial actions to either 

intimacy or similarity. 



Table 18 

Hierarchy 8 Models and Estimated Parameters 

Model a1 a2 a3 b1 b2 b3 

M1 1. 627 1. 759 1. 777 -.016 1.062 1.151 

M2 1.783 1. 783 1. 783 -.011 1.053 1.156 

M3 1. 772 1. 772 1.772 .011 1.108 1.108 

Table 19 

Hierarchy 8 Model Comparisons 

Models df Difference (L2) 

Ml and M2 2 4.3 

M2 and M3 1 2.4 

Preferred Model is M3 

Estimated 
Parameters 

6 

4 

3 

p 

> .10 

> .10 
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Hierarchy 9 Model Comparison Results 

The results from model comparisons for Hierarchy 9 are shown in 

tables 20 and 21. H9 consisted of six items, Fnd2, Fnd1, Fnd7, Fnd12 , 

Fnd8, and Fndj. These items were from the skill sequence, Identifying 

Friends Based on Perceptible Characteristics. Items Fnd2, Fnd7, and 

Fnd8 represented tasks requiring the identification of friendship 

relations from behavioral characteristics including prosocia1 activity, 

intimacy, and similarity, respectively. Items Fnd1, Fnd12 , and Fndj 

represented tasks requiring the identification of likely friends from 

dispositional characteristics including prosocia1 activity, intimacy, 

and similarity, respectively. The sample for this set of model 

comparisons was 3,100. 

The first model (M1) examined was a two parameter unrestricted. 

Twelve parameters were estimated under this model, 6 a j parameters and 6 

b j parameters. The second model (M2) , the hypothesized model set the 

slope parameters to be equal and allowed the difficulty parameters to 

vary. Seven parameters were estimated under this model, 1 a j parameter 

and 6 b j parameters. The difference L2 for the comparison of M1 and M2 

was 11.2 with 5 df (p >.10), indicating that M1 did not improve 

significantly on the fit afforded by M2. Since M2 is more parsimonious 

than M1 and since M1 did not offer a significant improvement in fit, M2 

was preferred over M1. 
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Model 3 (M3) constrained all the a j parameters to be equal and set 

the b j parameters for items Fnd2, Fnd7 and Fnd8 (tasks requiring the 

identification of friendship based on behavioral characteristics) to be 

equal and set the b j parameters for Fnd1, Fnd12 , and Fndj, (tasks 

requiring the identification of likely friends from dispositional 

characteristics) to be equal. Three parameters were estimated under 

this model, 1 a j parameter and 2 b j parameters. M2 and M3 are 

hierarchically related. The difference L2 for the comparison of M2 and 

M3 was 382.8 with 4 df (p <.001), indicating that M2 improved 

significantly on the fit of M3. Therefore, M2 was preferred over M3. 

Model 4 (M4) restricted all the a j parameters to be equal and set 

the b j parameters for Fnd2 = Fnd1, Fnd7 = Fnd12 , and Fnd8 = Fndj. Here 

the items were paired for analysis based on whether they represented 

tasks involving prosocia1 activity, intimacy, or similarity, 

respectively. Four parameters were estimated under this model, 1 a j 

parameter and 3 b j parameters. M2 and M4 are hierarchically related. 

The difference L2 for the comparison of M2 and M4 was 790.5 with 3 df. 

The difference between M2 and M4 was significant (p <.001), indicating 

that M2 improved significantly on the fit of M4. Therefore, M2 was 

preferred over M4. 

Model 5 (M5) constrained all the a j parameters to be equal and set 

the b j parameters for items Fnd8 and Fnd12 to be equal. Six parameters 

were estimated under this model, 1 a j parameter and 5 b j parameters. M2 

and M5 are hierarchically related. The difference L2 for the comparison 



of M2 and MS was 8.7 with 1 df (p <.01), indicating that M2 improved 

significantly on the fit of MS. Therefore, M2 was preferred over MS. 
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From this set of model comparisons M2, the hypothesized model, was 

found to be the preferred model supporting the assumption that the items 

in H9 relate to the same degree to the underlying ability. Moreover, 

item Fnd2 is easier than Fndl, item Fnd7 is easier than Fnd12, and item 

Fnd8 is easier than Fndj. That is, inferring friendship relations from 

behavioral characteristics is consistently easier than identifying 

likely friends from dispositional characteristics, regardless of 

complexity of abstraction of perceptible characteristics (i.e., 

prosocial support, intimacy, similarity). 
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Table 20 

Hierarchy 9 Models and Estimated Parameters 

Est 
Model al a2 a3 a4 a5 a6 bl b2 b3 b4 b5 b6 Par 

Ml 0.797 .865 1.234 1.760 1.207 1. 778 -1. 884 -.017 -.800 1.062 .010 1.151 12 

M2 1.292 1.292 1.292 1.292 1.292 1.292 -1. 334 -.011 -.778 1.260 -.006 1. 372 7 

M3 1.335 1.335 1. 335 1.335 1. 335 1.335 -.563 .890 -.563 .890 -.563 .890 3 

M4 1.436 1.436 1.436 1.436 1.436 1.436 -.572 -.572 .190 .190 .606 .606 4 

M5 1.290 1.290 1.290 1.290 1.290 1.290 -1. 334 -.015 -.778 1. 317 .010 1.317 6 

Table 21 

Hierarchy 9 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 5 11.2 > .. 10 

M2 and M3 4 382.8 < .001 

M2 and M4 3 790.5 < .001 

M2 and M5 1 8.7 < .01 

Preferred Model is M2 
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Hierarchy 10 Model Comparison Results 

Tables 22 and 23 show the item parameter estimates and results 

from model comparisons for Hierarchy 10, which involves items Decb, 

Decc, Decf, and Deed. These items represent the skill sequence, 

Understanding Fairness in Decision Making. They required selecting 

decision makers based on appropriate authority and based on delegated 

authority. For each category of decision maker, the implied level of 

social opposition for inequitable selection was varied between high and 

low. The sample for this set of model comparisons was 1,507. 

The first model (M1) examined was the unrestricted two parameter 

model. In this model all item parameters were free to vary. Eight 

parameters were estimated under this model, 4 a j parameters and 4 b j 

parameters. 

The second model (M2), the hypothesized model, imposed constraints 

on the slope parameters and allowed the difficulty parameters to vary. 

The slopes for all 4 items were restricted to be equal. The assumption 

under this model was that the difficulty ordering of the skills would be 

constant throughout the ability range. Five parameters were estimated 

under this model, 1 a j parameter and 4 b j parameters. The difference 

L2 for the comparison of M1 and M2 was 39.9 with 3 df. The difference 

between M1 and M2 was significant (p <.01), indicating that M1 improved 

significantly on the fit of M2. This also indicated that the slopes of 

the items in this set were not the same throughout the ability range and 



therefore, the a j values could not be constrained as equal. Ml was 

preferred over M2. 
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Models 3 and 4, each included restrictions on the difficulty 

parameters designed to further test hypotheses about the ordering of 

items according to tlleir difficulty values. Model 3 (M3) constrained 

the b j parameters for item Decb and Decc to be equal. These tasks 

required the child to identify the appropriate authority for making a 

decision when the level of implied opposition for an inequitable choice 

was either high or low, respectively. The b j parameters for items Decf 

and Decd were also set to be equal. These tasks required the child to 

identify the delegated authority for making a decision when the level of 

implied opposition for an inequitable choice was either high or low, 

respectively. Six parameters were estimated under this model, 4 b j 

parameters and 2 a j parameters. M3 is hierarchically related to MI. 

The difference L2 for the comparison of Ml and M3 was 39.8 with 2 df (p 

<.01). This indicated that Ml improved significantly on the fit of M3 

and that the difficulty values for the item pairs could not be 

constrained as equal. Therefore, Ml was preferred over M3. 

Model 4 (M4) constrained the b j parameters for items Decb and Decc 

to be equttl. Seven parameters were estimated under this model, 4 a j 

parameters and 3 b j parameters. M4 is hierarchically related to MI. 

The difference L2 for the comparison of Ml and M4 was 22.6 with 8 df (p 

<.01), indicating that Ml improved significantly over the fit afforded 

by M4. Therefore, Ml was preferred over M4. 
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From this set of model comparisons, M1 was found to be the 

preferred model. M1 indicates that the items in H10 do not relate to 

the same degree to the underlying ability. The model does however 

indicate that: 1) the items are ordered by difficulty; 2) items Decb and 

Decc are easier than items Decc and Decf; and 3) item Decb is easier 

than item Decf and item Decc is easier than item Decd. That is, 

selecting decision makers based on appropriate authority is easier than 

when a decision maker has to be identified based on delegated authority. 

Moreover, when level of social opposition is low under the delegated 

authority condition, it is more likely that an inequitable choice will 

be made. However, when the implied level of social opposition is high 

under appropriate authority it is more likely that an inequitable choice 

will be made. 
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Table 22 

Hierarchy 10 Models and Estimated Parameters 

Estimated 
Model a1 a2 a3 a4 b1 b2 b3 b4 Parameters 

M1 2.458 1.684 1.000 .217 -.938 -1. 070 .287 2.485 8 

M2 1.020 1.020 1.020 1.020 -1.477 -1.449 .283 .639 5 

M3 1.210 1.000 .380 1.000 -1. 384 -1. 384 .650 .650 6 

M4 1.371 1.000 1.000 .256 -1. 329 -1. 329 .287 2.118 7 

Table 23 

Hierarchy 10 Model Comparisons 

Models df Difference (L2) p 

M1 and M2 3 39.9 < .01 

M1 and M3 2 39.8 < .01 

M1 and M4 1 22.6 < .01 

Preferred Model is M1 

------------------------------- ---_ .. 
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CHAPTER 5 

DISCUSSION 

The present study was a systematic investigation of the sequencing 

of skills and processes involved in early social development. The 

conceptual problem focused on the construction and validation of a 

meaningful representation of ability in early social development. 

Ability was conceptualized as a composite of cognitive procedures 

governing the performance of specific tasks. The process for 

constructing developmental skill sequences to reflect ability involved 

identifying task characteristics or demands which imposed various 

requirements on cognitive processing. These stimulus features of 

assessment items were conceptualized as controlling the cognitive 

demands that were necessary for successful performance on tasks sampling 

basic competencies in early social development (Newell & Simon, 1972). 

In general, the results of this study support the hypotheses that 

the acquisition of social skills is a developmental phenomena involving 

a hierarchical sequencing of competencies (Bergan, 1986; Bergan, Stone, 

& Fe1d, 1985; Siegler, 1983). More specifically, the results from the 

present study support the assumption that early social development 

involves sequential changes in capability, reflecting successively 

higher levels of functioning as defined by cognitive progress toward 

abstraction, complexity, stability, and handling increasing quantities 
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of information (Bruner, Olver & Greenfield, 1966; Gagne, 1962; Piaget, 

1970). 

As detailed in Chapter 2, educational and psychological theories 

have led to a diversity of potentially valuable approaches for 

conceptualizing and studying early social development. Investigative 

approaches to delineating sequential changes in social development have, 

for the most part included cognitive-developmental approaches and 

learning approaches. The cognitive developmental approach is typified 

by stage theories and has traditionally focused on the commonality 

across behaviors at a particular stage of development and on constancy 

with an emphasis on the systematic ongoing observation of internal 

structures. On the other hand, learning approaches_consider behavioral 

change as a consequence of environmental impact. As suggested in 

Chapter 2, both of these approaches have been useful in identifying the 

age at which specific social skills are exhibited and the extent to 

which they are exercised under various environmental conditions. 

Neither approach, however, has been effective in empirically validating 

the sequential nature of early social development. The approach used in 

the present study, assumes that a child's performance with respect to 

specific competencies comprising a developmental sequence is explained 

in terms of a latent trait or ability. As mentioned earlier, latent 

ability is conceptualized in terms of specific cognitive processes 

underlying competence. The identification and validation of these 



processes can lead to a determination of skills that represent 

continuity in development. 

180 

Recent research in the early social development domain has alluded 

to some general hierarchical skill sequences in social development (see 

for example, Barnett, et. a1, 1982, Furman, 1980; Eisenberg et a1, 1983; 

Kendell & Hollon, 1979; McFall, 1982). The general consensus has been 

that accurate measurement of early social development involves not only 

the measurement of change in a child's repertoire of skills but also, 

his or her ability to perceive, interpret, and respond to interpersonal 

cues of increasing complexity and abstractness. It is only within the 

past few years that a methodology for developing and validating a tool 

designed to delineate the sequential nature of early social development 

based on the relationship between content and process has been available 

(Lord, 1980; Thissen, 1985). This potential for identifying a child's 

position on an empirically validated path of skills has been 

demonstrated in the present study as a useful approach to understanding 

the nature of early social development. 

The present study attempted to verify hierarchical skill sequences 

in early social development using probabilistic models (i.e., latent 

trait models) for validating cognitive skill sequences. By statistically 

comparing the hypothesized model with alternate hierarchical models that 

constrained the a j (discrimination) and b j (difficulty) parameters, a 

preferred model was determined for each of the hierarchical skill 

sequences. 
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Ten skill sequences, each related to a cognitive procedure in the 

area of early social development were examined. Within the cognitive 

procedure Inferring Emotions, three skill sequences were examined: 1) 

Inferring emotions based on level environmental cue; 2) Inferring 

emotions based on level of affect type; and 3) Inferring emotions based 

on level of environmental cue congruence. 

Within the cognitive procedure Identifying and Mediating Needs, 

three skill sequences were examined: 1) Mediating needs from one's own 

perspective based on salience of need cue; 2) Identifying the probable 

mediating action taken by another individual based on salience of need 

cue; and 3) Identifying and mediating needs based on perspective 

complexity. 

Within the cognitive procedure Inferring Friendships, three skill 

sequences were examined: 1) Inferring friendship behaviors based on 

complexity of abstraction of behavioral characteristics; 2) Inferring a 

likely friend based on complexity of abstraction of dispositional 

characteristics; and 3) Identifying friends based on level of 

perceptible characteristics. 

Within the cognitive procedure Understanding Fairness in Decision 

Making one skill sequence was examined. This sequence involved 

identifying decision makers based on category of decision maker (i.e., 

appropriate or delegated authority), and based on level of implied 

social opposition for a inequitable choice. 



182 

The model testing for the H1, Inferring emotions based on level 

environmental cue, revealed several interesting findings. First, the 

discriminating power, a j , of the items under examination was not the 

same for all items, as would be suggested by M2. The assumption 

reflected in M2 was that the ordering of items in terms of the 

probability of answering correctly was constant throughout the ability 

range. Recall that M2 set the a j parameters as equal. Since M1 (aj 

values free to vary), improved significantly on the fit of M2, the 

probability of answering one item correctly could have been lower than 

the probability of answering another item correctly at one range of 

ability and higher at another range of ability. Second, the preferred 

model for this item set, M4, suggested that, in general, the level or 

relative abstractness of environmental cue provided to the child has 

some influence over the child's ability to infer the emotional status of 

another person. In particular, concrete, highly salient cues such as 

facial expressions provide clear indicators to a child regarding the 

internal emotional state of another person. This is a reasonable 

conclusion since cues of this type tap a basic social perception skill; 

associating an emotion with a concrete physical display (Kaitz, 

Meschu1ach-Sarfaty, Auerbach & Eide1man, 1988; Russell & Fehr, 1987). 

On the other hand, cues that combine expression and social 

context, as well as cues presented in social context only, present a 

greater challenge to the child. In the former instance, the child is 

required to recognize and interpret the emotion provided by a facial 
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expression and also to evaluate the reality of the expression in light 

of the situation that preceded it. In the latter instance, the child is 

being asked to make a prediction about the internal mental status of a 

person without the benefit of a concrete reference point. The present 

study suggests that it is as difficult to evaluate the feelings of 

another person when the facial expression suggests an emotion with a 

situational context as it is to infer an emotion from a situation when 

no expression is provided. Inferring emotions when there is an 

incongruence between situation and probable affect outcome is the most 

difficult task in this sequence. This suggests that when a person's 

facial expression shows a different emotion from the one that would 

ordinarily or should be inferred from a situation, there is a change 

from using contextual cues for inferring emotions to using facial 

expressions (see for example, Greenspan et aI, 1976; Iannotti, 1978). 

Here, there is a shift from the use of either type of cue to the use of 

both cues; taking into account that emotions may be elicited by one's 

mental appraisal of the situation (Burns & Cavey, 1957). The model 

testing for H2, Inferring emotions based on level of affect type 

revealed first, that the items in this hierarchy are not related to the 

same degree to the underlying latent trait and therefore, the difficulty 

of the ordering of these items is not constant throughout the ability 

range. Second, the preferred model for this item set, MI, suggested 

that, in general, young children are capable of identifying facial 

expressions of happiness early on, followed by sadness, angry, and 
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sorry. The results support previous research suggesting this type of 

sequence for inferring affect in others. However, the assumption that 

affects occurring more frequently in the child's environment and which 

are encouraged/reinforced more often are more distinguishable to the 

child (see Fe11eman, et. a1, 1983; Kaitz, et. a1 1988) is not reflected 

in this finding. Further investigation is also needed to determine 

whether or not the complexity of the emotion (e.g., those which require 

the child to take the perspective of another individual, as in feeling 

sorry) has an influence on the child's ability to perceive each of these 

emotions in others. 

The model testing for H3, inferring emotions based on level of 

environmental cue congruence, supported the hypothesis that the 

difficulty ordering of these items is constant throughout the ability 

range. Moreover, the results indicate that when the child is required 

resolve inconsistencies between probable affective outcome under task 

cons traints (i. e , "How should the person feel?") and the facial 

expression of the character, the child will focus more on the visible 

reaction of the individual ("How does the person feel?"). This finding, 

coupled with the results from H1, support prior research studies 

suggesting that the ability to infer emotions of another individual 

implies the ability to consider the perspective of the other when trying 

to understand emotions in the context of a situation (see Chandler & 

Greenspan, 1972; Harris & 01thof, 1982, p. 188). That is, children will 

attend more to the other person's perspective or mental appraisal (as 
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provided through facial expressions) of the situation than the situation 

itself when confronted with conf1ictua1 information, and take this 

information into account when inferring internal emotional status. 

The model testing for H4, Mediating needs from one's own 

perspective based on salience of need cue, supported M2. M2 assumed 

that the difficulty ordering of items in this subset is constant 

throughout the ability range. This set of items required the child to 

use his or her own personal perspective in deciding how the needs of a 

peer might be mediated. Similarly, model testing for H5, identifying 

the probable mediating action taken by another individual based on 

salience of need cue, supported hypothesis M2. M2 indicated that there 

was a hierarchical ordering of tasks when the salience of the need cue 

ranged from direct request, to exp1ict by situation, to implied by the 

situation. As suggested in prior research, when a situation requires 

more interpretation and inference in order to evaluate another person's 

need state, the task of need identification and mediation becomes 

increasingly difficult (Barnett, et. a1, 1982; Roede11 et a1 1977). 

Thus, the effect of changing the salience of the need cues suggests a 

shift from using knowledge that is highly context-bound and heavily 

dependent on explicit instructions to judge its applicability, to a more 

generalized social awareness that becomes activated and utilized in a 

variety of contexts. This can been viewed as a shift from emphasis on 

external features and overt actions to internally oriented processes; a 

shift from the acquisition of simple seemingly discrete facts to the 
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construction of more elaborate and qualified notions for how helping 

variables or aspects of variables (e.g., probable cooperativeness of the 

person needing help) might function in relation to each other. 

The model testing for H6, identifying and mediating needs based on 

perspective complexity, supported the hypothesis that the difficulty 

ordering of items in this sequence is constant throughout the ability 

range. The results also suggest that perspective complexity plays some 

role in determining the extent to which needs will be mediated both in 

situations where needs are directly verbalized and where they are made 

explicit by a situation. Moreover, in those instances where the need 

cue is implied by the situation (the most difficult tasks in this 

sequence), the influence of perspective complexity is nullified. In 

tasks of this type, the differential effects of salience of need cue and 

perspective complexity appear to be equal. Finally, tasks involving 

direct verbalization of needs or needs made explicit through situations 

are of equal difficulty, regardless of perspective complexity. This may 

suggest that at a more concrete level of need salience the two demands 

are equally important in determining whether effective help will be 

offered. 

Thus, the influence of perspective complexity on the relative 

difficulty of a helping task is dependent, to some degree on the 

salience of environmental cues. Similarly, the usefulness of 

environmental need cues for determining and offering effective 

assistance depends, to some extent, on whether the interaction is 
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between oneself and another, or if one is asked to identify the probable 

course of action taken by another person. 

Hypotheses for H7 involved inferring friendship behaviors based on 

complexity of abstraction of behavioral characteristics. Hypotheses for 

H8 involved inferring a likely friend based on complexity of abstraction 

of dispositional characteristics. The model testing for both H7 and H8, 

supported the hypotheses that the difficulty ordering of these subsets 

of items is constant throughout the ability range. 

In H7, the progression in complexity of abstractness for 

behavioral characteristics is prosocial actions (helping and sharing), 

intimacy (sharing secrets), association (loyalty behaviors), similarity 

(mutual play), and affection (acceptance in a group). In H8, the 

progression of in complexity of abstractness is prosocial disposition 

(dependable for help) followed by intimacy (trusting) and similarity 

(common interests), the latter two being of equal difficulty. Both 

these findings suggest there is an incremental change in a child's 

understanding and description of other people (see Hartup, 1979). The 

findings for H8 also suggest that, when the child is required to use 

dispositional characteristics to infer likely friends, intimacy and 

similarity are equally abstract concepts. 

The model testing for H9, identifying friends based on the level 

of perceptible characteristics, supported the hypothesis that the 

difficulty ordering of these items is constant throughout the ability 

range. Moreover, as the representation of characteristic abstraction 



progressed from concrete to abstract, tasks requiring inferring 

friendship behaviors based on perceptible behaviors were consistently 

easier than tasks requiring identification of likely friends based on 

dispositional attributes. 
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Acceptance of M2, the hypothesized model, supports prior research 

suggesting that the progression toward abstraction in identifying 

friendship relations can be viewed as an increasing ability to detect 

hidden meanings behind personality characteristics (see Eisenberg, et. 

aI, 1983 and Furman, 1980). In this sense, the progression from using 

behavioral characteristics to using dispositional cues in determining 

friendship relations is a change in the child's way of knowing (see, 

Bruner, et. aI, 1966; and Piaget, 1970). It suggests a qualitative 

change in understanding and describing other people (Bigner, 1984; Hayes 

et. aI, 1980). 

The model testing for HlO, involved identifying decision makers 

based on category of decision maker and level of implied social 

opposition for inequitable choices. The examination of this hierarchy 

suggested several findings. First, the discriminating power, a j , of the 

items under examination was not the same for all items in HIO. Since 

Ml (a j values free to vary), improved significantly on the fit of M2, 

the probability of answering one item correctly may be lower than the 

probability of answering another item correctly at one range of ability 

and higher at another range of ability. This implies that the items in 

this subset are not related to the same degree to the underlying latent 

" - --------------



trait and therefore, the difficulty of the ordering of these items is 

not constant throughout the ability range. 
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Second, the preferred model for this item set, M1, indicates that, 

children more readily can identify appropriate authorities (e.g., 

teacher, doctor, police person) than delegated authorities (appointed 

decision maker, voted decision maker). Third, identifying an 

appropriate authority when the implied level of social opposition is 

high for an inequitable choice is easier than identifying the delegated 

authority when the implied level of social opposition is high. A 

similar pattern is observed when the implied level of social opposition 

for and inequitable choices is low. This suggests that children's 

selection of decision makers, at this early age, is more closely tied to 

how well they understand the roles of different categories of decision 

makers, than it is to any external influence or reaction of peers. 

A suprising finding was that the influence of level of implied 

social opposition on child's ability to select an appropriate decion 

maker had opposite effects within each of the two decison maker 

categories. In tasks involving appropriate authority, high implied 

level of social opposition made the task of selecting the appropriate 

authority harder. In tasks involving delegated authority, high implied 

level of social opposition made the task of selecting the appropriate 

authority easier. These findings may suggest that the extent to which 

egocentrism influences decision making and the extent to which a child 

can decenter depends, in part on the child's knowledge of the roles of 

-------------------------- -



decision makers and other relevant mediating factors such as social 

consequences. 
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Overall, these results provide a deeper understanding of the 

nature and sequencing of early social development. Future research 

efforts need to identify and validate other cognitive procedures that 

may be useful in providing insight into the nature of social 

development. As an example, in addition to the developmental patterns 

leading toward competency in inferring the emotions of others, research 

has also documented age-related differences in children's use of 

affective cues to infer causal thoughts. Past studies have suggested 

that before 7 or 8 years of age, children tend to rely on the most 

salient external cues when attempting to describe the emotions of 

others. That is, they are capable of interpreting only very global 

positive (e.g., happy) and negative (e.g., sad) affective reactions (see 

Shantz (1975). Weiner, Kun, and Benesh-Weiner (1980) reported that 

children of about the age of 6 described a child in a story, depicted as 

having succeeded or failed, as feeling happy and sad, respectively. On 

the other hand, children of about 10 years of age used the story cues to 

infer more differentiated emotional components such as pride, gratitude, 

and shame. According to Lives1ey and Bromley (1973), it is not until 

middle childhood that children display accuracy and complexity 

concerning inferences about emotions and the causes that underlie them. 

Traditionally, the emergence of role-taking abilities and the decline of 

egocentrism have been posited as explanations for these changes in the 
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comprehension of the emotions of others (Flavell, 1977; Shantz, 1975). 

In general, studies about causative inference have focused on age

related changes in the use of affective cues to infer causal 

attributions. The assumption usually made is that since preoperational 

children typically are able to interpret only global affective states, 

children younger than 5 are not able to use anger or feeling sorry to 

infer causal attributions. 

Past research has conceptualized the ability to engage in 

causative inference as a consequence of a particular age or stage of 

development. However, it may be useful to conceptualize, the ability to 

make causal inferences, in part, as a function of the complexity of the 

emotion type. That is, the extent to which causation can be inferred 

may become increasingly more difficult as affect type changes and that 

there may be a hierarchical ordering of tasks requiring the 

identification of a causal event evoking a feeling of anger and a 

feeling of empathy (i.e., sorry). 

In conclusion, the present study supports the conceptualization of 

early social development as a developmental phenomena which can be 

ideneified through the validation of hierarchical learning sequences. A 

child's social environment and changes that occur in such an environment 

provide opportunities and incentives to think and problem-solve during 

the course of social interaction. A child's social development, 

character, degree of rationality, and independence of action is 

determined not only by the things occurring in the environment or by 



that which he or she perceives. It is determined by the child and by 

actions he or she takes. 
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APPENDIX A 

COGNITIVE PROCEDURE FOR HIERARCHY 1 

INFERRING EMOTIONS BASED ON LEVEL OF ENVIRONMENTAL CUE 

MODELS: PICTORIAL + NARRATIVE 

METHODS: POINT OR STATE EMOTION 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

DEMAND ATTRIBUTE 1: LEVEL OF AFFECT TYPE 1 

Attribute Values: 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

Happy 1 
Sad 2 
Angry 3 
Sorry 4 

DEMAND ATTRIBUTE 2: ABSTRACTNESS OF 2 
ENVIRONMENTAL CUE 

Attribute Values: 
Expression Only 
Expression + Explicit Social Context 
Explicit Social Context Only 

DEMAND ATTRIBUTE ENVIRONMENTAL CUE 3 
CONGRUENCE 

Attribute Values: 
Cues Congruent or 1 Cue 
Cues Incongruent 

WEIGHT TABLE: 

Item Code DAW AVTJ1 DAW AVW DAW AVW TOTAL WEIGHT 

Fee11 1 1 2 1 3 1 6 
FeelS 1 1 2 2 3 1 8 
Fell 1 1 2 3 3 1 10 
Fe1i 1 1 2 2 3 2 11 

1 
2 
3 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 2 

INFERRING EMOTIONS BASED ON LEVEL OF AFFECT TYPE 

MODELS: PICTORIAL + NARRATIVE 

METHODS: POINT OR STATE EMOTION 

DEMAND ATTRIBUTE 
WEIGHT [DAWl 

DEMAND ATTRIBUTE 1: LEVEL OF AFFECT TYPE 1 

Attribute Values: 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

Happy 1 
Sad 2 
Angry 3 
Sorry 4 

DEMAND ATTRIBUTE 2: ABSTRACTNESS OF 2 
ENVIRONMENTAL CUE 

Attribute Values: 
Expression Only 
Expression + Explicit Social Context 
Explicit Social Context Only 

DEMAND ATTRIBUTE ENVIRONMENTAL CUE 3 
CONGRUENCE 

Attribute Values: 
Cues Congruent or 1 Cue 
Cues Incongruent 

WEIGHT TABLE: 

Item Code DAW AVW DAW AVW DAW AVW TOTAL WEIGHT 

FeelS 1 1 2 3 3 1 10 
Felf 1 2 2 3 3 1 11 
Fele 1 3 2 3 3 1 12 
Felc 1 4 2 3 3 1 13 

1 
2 
3 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 3 

INFERRING EMOTIONS BASED ON LEVEL OF 
ENVIRONMENTAL CUE CONGRUENCE 

MODELS: PICTORIAL + NARRATIVE 

METHODS: POINT OR STATE EMOTION 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

DEMAND ATTRIBUTE 1: LEVEL OF AFFECT TYPE 1 

Attribute Values: 
Happy 1 
Sad 2 
Angry 3 
Sorry 4 

DEMAND ATTRIBUTE 2: ABSTRACTNESS OF 2 
ENVIRONMENTAL CUE 

Attribute Values: 
Expression Only 
Expression + Explicit Social Context 
Explicit Social Context Only 

DEMAND ATTRIBUTE ENVIRONMENTAL CUE 3 
CONGRUENCE 

Attribute Values: 
Cues Congruent or 1 Cue 
Cues Incongruent 

WEIGHT TABLE: 

Item Code DAl~ AVW DAW AVW DAW AVW TOTAL WEIGHT 

FeelS 1 1 2 2 3 1 8 
Felf 1 2 2 2 3 1 10 
Feli 1 1 2 2 3 2 11 
Felh 1 2 2 2 3 2 12 

1 
2 
3 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 4 

IDENTIFYING & MEDIATING NEEDS FROM ONE'S OWN PERSPECTIVE 

MODELS: PICTORIAL + NARRATIVE 

METHODS: DESCRIBE MEDIATING ACTION 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

DEMAND ATTRIBUTE 1: SALIENCE OF NEED 1 

Attribute Values: 
Direct Request 
Explicit by Situation 
Implied by Situation 

DEMAND ATTRIBUTE 2: PERSPECTIVE 2 
COMPLEXITY 

Attribute Values: 
Personal Perspective 
Perspective of Others 

WEIGHT TABLE: 

Item Code DAW AW DAW AW TOTAL WEIGHT 

Ned6 1 1 2 1 3 
Ned12 1 2 2 1 4 
Ned8 1 3 2 1 5 

ATTRIBUTE VALUE 
WEIGHT [AW] 

1 
2 
3 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 5 

IDENTIFYING & MEDIATING NEEDS FROM THE PERSPECTIVE 
OF ANOTHER INDIVIDUAL 

MODELS: PICTORIAL + NARRATIVE 

METHODS: DESCRIBE MEDIATING ACTION 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

DEMAND ATTRIBUTE 1: SALIENCE OF NEED 1 

Attribute Values: 
Direct Request 
Explicit by Situation 
Implied by Situation 

DEMAND ATTRIBUTE 2: PERSPECTIVE 2 
COMPLEXITY 

Attribute Values: 
Personal Perspective 
Perspective of Others 

WEIGHT TABLE: 

Item Code DAW AVW DAW AVW TOTAL WEIGHT 

Nedl3 1 1 2 2 5 
Ned9 1 2 2 2 6 
Reql 1 3 2 2 7 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

1 
2 
3 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 6 

IDENTIFYING & MEDIATING NEEDS BASED ON PERSPECTIVE COMPLEXITY 

MODELS: PICTORIAL + NARRATIVE 

METHODS: DESCRIBE MEDIATING ACTION 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

DEMAND ATTRIBUTE 1: SALIENCE OF NEED 1 

Attribute Values: 
Direct Request 
Explicit by Situation 
Implied by Situation 

DEMAND ATTRIBUTE 1: PERSPECTIVE 
COMPLEXITY 

Attribute Values: 

2 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

I 
2 
3 

Personal Perspective (self and story character) I 
Perspective of Others (2 story characters) 2 

WEIGHT TABLE: 

Item Code DAW AVW DAW AVW TOTAL WEIGHT 

Ned6 I 1 2 I 3 
Nedl3 I I 2 2 5 
Nedl2 I 2 2 I 4 
Ned9 I 2 2 2 6 
Ned8 I 3 2 I 5 
Reql I 3 2 2 7 

--- -----------------
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COGNITIVE PROCEDURE FOR HIERARCHY 7 

IDENTIFYING FRIENDSHIP BEHAVIORS 
BASED ON COMPLEXITY OF ABSTRACTION OF BEHAVIORAL CHARACTERISTICS 

MODELS: PICTORIAL + NARRATIVE 

METHODS: POINT, SAY 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

DEMAND ATTRIBUTE 1: COMPLEXITY OF 1 
OF ABSTRACTION 

Attribute Values: 

Prosocial Support 
Intimacy 
Association 
Similarity 
Affection 

DEMAND ATTRIBUTE 2: LEVEL OF PERCEPTIBLE 2 
CHARACTERISTICS 

Attribute Values: 

Behavioral 
Dispositional 

WEIGHT TABLE: 

Item Code DAW AVW 

Fnd2 1 1 
Fnd7 1 2 
Fnd6 1 3 
Fnd8 1 4 
FndlO 1 5 

DAW AVW TOTAL WEIGHT 

2 1 3 
2 1 4 
2 1 5 
2 1 6 
2 1 7 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

1 
2 
3 
4 
5 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 8 

IDENTIFYING A LIKELY FRIEND BASED ON 
COMPLEXITY OF ABSTRACTION OF DISPOSITIONAL CHARACTERISTICS 

MODELS: PICTORIAL + NARRATIVE 

METHODS: POINT, SAY 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

DEMAND ATTRIBUTE 1: COMPLEXITY OF 1 
OF ABSTRACTION 

Attribute Values: 

Pro social Support 
Intimacy 
Similarity 

DEMAND ATTRIBUTE 2: LEVEL OF PERCEPTIBLE 2 
CHARACTERISTICS 

Attribute Values: 

Behavioral 
Dispositional 

WEIGHT TABLE: 

Item Code DAW AW 

Fndl 1 1 
Fndl2 1 2 
Fndj 1 3 

DAW AVt:t TOTAL WEIGHT 

2 2 5 
2 2 6 
2 2 7 

ATTRIBUTE VALUE 
WEIGHT [AW] 

1 
2 
3 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 9 

IDENTIFYING FRIENDS BASED ON LEVEL OF 
PERCEPTIBLE CHARACTERISTICS 

MODELS: PICTORIAL + NARRATIVE 

METHODS: POINT, SAY 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

DEMAND ATTRIBUTE 1: COMPLEXITY OF 1 
OF ABSTRACTION 

Attribute Values: 
Prosocial Support 
Intimacy 
Similarity 

DEMAND ATTRIBUTE 2: LEVEL OF PERCEPTIBLE 2 
CHARACTERISTICS 

Attribute Values: 
Behavioral 
Dispositional 

WEIGHT TABLE: 

Item Code DAW AVW 

Fnd2 1 1 
Fndl 1 1 
Fnd7 1 2 
Fnd12 1 2 
Fnd8 1 3 
FndJ 1 3 

DAW AVW TOTAL WEIGHT 

2 1 3 
2 2 5 
2 1 4 
2 2 6 
2 1 5 
2 2 7 

1 
2 
3 

1 
2 
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COGNITIVE PROCEDURE FOR HIERARCHY 10 

UNDERSTANDING FAIRNESS IN DECISION MAKING 

MODELS: PICTORIAL + NARRATIVE 

METHODS: POINT, SAY 

DEMAND ATTRIBUTE 
WEIGHT [DAW] 

DEMAND ATTRIBUTE 1: IMPLIED LEVEL 1 
OF SOCIAL OPPOSITION 

Attribute Values: 

ATTRIBUTE VALUE 
WEIGHT [AVW] 

High Level of Conflict 1 
Low Level of Conflict 2 

DEMAND ATTRIBUTE 2: CATEGORY OF 2 
DECISION MAKER 

Attribute Values: 
Appropriate Authority 1 
Delegated Authority 2 

WEIGHT TABLE: 

Item Code DAW AVW DAW AVW TOTAL WEIGHT 

Decb 1 1 2 1 3 
Decc 1 2 2 1 4 
Decf 1 1 2 2 5 
Decd 1 2 2 2 6 
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APPENDIX B 

HIERARCHY ITEMS AND THEIR DEMAND ATTRIBUTE VALUES 

Hierarchy/Item Demand Attribute Attribute Value 

HIERARCHY 1 (Inferring Emotions Based on Level of Environmental Cue) 

Feell Level of Affect Type Happy 
Abstractness of Cue Expression Only 
Cue Congruence One Cue 

FeelS Level of Affect Type Happy 
Abstractness of Cue Expression + Context 
Cue Congruence Cues Congruent 

Fell Level of Affect Type Happy 
Abstractness of Cue Social Context 
Cue Congruence One Cue 

Feli Level of Affect Type Happy 
Abstractness of Cue Expression + Context 
Cue Congruence Cues Incongruent 

HIERARCHY 2 (Inferring Emotions Based on Level of Affect Type) 

FeelS Level of Affect Type Happy 
Abstractness of Cue Context 
Cue Congruence One Cue 

Felf Level of Affect Type Sad 
Abstractness of Cue Context 
Cue Congruence One Cue 

Fele Level of Affect Type Angry 
Abstractness of Cue Context 
Cue Congruence One Cue 

Felc Level of Affect Type Sorry 
Abstractness of Cue Context 
Cue Congruence One Cue 
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Hierarchy/Item Demand Attribute Attribute Value 

HIERARCHY 3 (Inferring Emotions Based on Level of Cue Congruence) 

FeelS 

Felt' 

Feli 

Felh 

Level of Affect Type 
Abstractness of Cue 
Cue Congruence 

Level of Affect Type 
Abstractness of Cue 
Cue Congruence 

Level of Affect Type 
Abstractness of Cue 
Cue Congruence 

Level Affect Type 
Abstractness of Cue 
Cue Congruence 

Happy 
Expression + Context 
Cues Congruent 

Sad 
Expression + Context 
Cues Congruent 

Happy 
Expression + Context 
Cues Incongruent 

Sad 
Expression + Context 
Cues Incongruent 

HIERARCHY 4 (Mediating Need From One's Own Perspective) 

Ned6 

Nedl2 

Ned8 

Perspective Complexity 
Salience of Need 

Perspective Complexity 
Salience of Need 

Perspective Complexity 
Salience of Need 

Personal Perspective 
Direct Request 

Personal Perspective 
Explicit by Situation 

Personal Perspective 
Implied by Situation 

HIERARCHY 5 (Mediating Needs From the Perspective of Another Individual) 

Nedl3 Perspective Complexity Perspective of 2 Others 
Salience of Need Direct Request 

Ned9 Perspective Complexity Perspective of 2 Others 
Salience of Need Explicit by Situation 

Reql Perspective Complexity Perspective of 2 Others 
Salience of Need Implied by Situation 
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Hierarchy/Item Demand Attribute Attribute Value 

HIERARCHY 6 (Mediating Needs Based on Perspective Complexity) 

Ned6 Perspective Complexity Personal Perspective 
Salience of Need Direct Request 

Ned13 Perspective Complexity Perspective of 2 Others 
Salience of Need Direct Request 

Ned12 Perspective Complexity Personal Perspective 
Salience of Need Explicit by Situation 

Ned9 Perspective Complexity Perspective of 2 Others 
Salience of Need Explicit by Situation 

Ned8 Perspective Complexity Personal Perspective 
Salience of Need Implied by Situation 

Reql Perspective Complexity Perspective of 2 Others 
Salience of Need Implied by Situation 

HIERARCHY 7 (Identifying Friends Based on Behavioral Characteristics) 

Fnd2 

Fnd7 

Fnd6 

Fnd8 

FndlO 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Prosocial Support 
Behavioral 

Intimacy 
Behavioral 

Association 
Behavioral 

Similarity 
Behavioral 

Affection 
Behavioral 
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Hierarchy/Item Demand Attribute Attribute Value 

HIERARCHY 8 (Identifying Friends Based on Dispositional Characteristics) 

Fndl 

Fnd12 

Fndj 

HIERARCHY 9 

Fnd2 

Fndl 

Fnd7 

Fnd12 

Fnd8 

Fndj 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Prosocial Support 
Dispositional 

Intimacy 
Dispositional 

Similarity 
Dispositional 

(Identifying Friends Based on Perceptible Characteristics) 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Complexity of Abstraction 
Level of Perceptible Char. 

Prosocial Support 
Behavioral 

Prosocial Support 
Dispositional 

Intimacy 
Behavioral 

Intimacy 
Dispositional 

Similarity 
Behavioral 

Similarity 
Dispositional 



Hierarchy/Item Demand Attribute 

HIERARCHY 10 (Identifying Decision Makers) 

Decb 

Decc 

Decf 

Decd 

Level of Soclal Opposition 
Type of Decision Maker 

Level of Social Opposition 
Type of Decision Maker 

Level of Social Opposition 
Type of Decision Maker 

Level of Social Opposition 
Type of Decision Maker 

Attribute Value 

High Conflict 
Appropriate Authority 

Low Conflict 
Appropriate Authority 

High Conflict 
Delegated Authority 

Low Conflict 
Delegated Authority 
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