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ABSTRACT

THE RELATIONSHIP BETWEEN COGNITIVE DEVELOPMENT AND DECISION MAKING 
REGARDING ADOLESCENT SEXUAL ACTIVITY: INSTRUMENT DEVELOPMENT AND

VALIDATION

Mary E. Auterman, D.N.S.
Indiana University, 1988

The purpose of the study was to develop and validate an 

instrument which measures decision making in situations which may 

lead to sexual activity in adolescents, and the impact of cognitive 

development on that process. Several potential intervening 

variables were identified. Piaget's theory of cognitive development 

provided the theoretical basis for the study (Inhelder & Piaget, 

1958). The study consisted of three phases: (1) development of the 

instruments to measure decision, the intervening variables, and 

cognitive development, (2) pilot testing the instruments, and (3) a 

construct validity study.

Subjects for the construct validity study were 98 students from 

one midwestern high school. The adolescent subjects responded to a 

series of the decision making vignettes, the affective variable 

questionnaire, and a permutation task of cognitive level of 

development. Two scores were calculated for the decision making 

variable: the number of relevant responses and a cognitive score for 

the responses to each item. The affective variables were measured 

on a 5-point Likert-type scale. Four score were calculated on the 

permutation task. Factor analysis was used to validate the scales 

within the instruments. The data were analyzed for internal
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consistency reliability. One-way analysis of variance with planned 

comparisons, and multivariate analysis of variance were used to test 

the hypothesis.

Four hypothesis were proposed: (1) 9th grade subjects would 

score significantly lower on the cognitive task than 11th or 12th 

grade subjects, (2) Ninth grade students would score lower than 11th 

or 12th grade students on the decision making tool, (3) Scores on 

the decision making instrument would not differ on the basis of 

gender, (4) Students who demonstrate formal operations on the 

cognitive tool will score significantly higher on the decision 

making tool than those who are at the concrete operations or 

transitional level.

The findings did not support the hypotheses, however, trends in 

scores were in the predicted direction with the exception of scores 

for students from one of the classes. Significant class and gender 

differences were present related to some of the affective variables. 

The affective variables of perception of parents' beliefs about 

sexual activity and peer pressure were significant intervening 

variables in decision making.

Approved and accepted by

Committee Member
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1

CHAPTER

OVERVIEW

Adolescent sexual activity and the resultant pregnancy have been 

identified as a major health and social problem in the U. S. Research 

studies have focused on the incidence of sexually active adolescents, 

psychological and social factors associated with inadequate 

contraceptive protection, and risk factors related to teen pregnancy 

and parenting. The developmental aspects of adolescence, including 

the cognitive changes, have not received much attention in the 

literature regarding sexual activity, and almost nothing is known 

about the decision-making processes involved. Several studies have 

focused on the factors influencing decisions related to contraceptive 

use or pregnancy resolution (Sachs, 1985; Hatcher, 1976; Christopher & 

Cate, 1984; White, 1984). Very few focused on the decision to become 

sexually active or on the quality of that decision making.

Being aware of potential or real problems in a relationship 

alerts the individual to the need for making a decision. If an 

adolescent couple equates love with sexual activity, and sees no 

problems in heterosexual premarital sex or premarital pregnancy, they 

would see no need to consider alternative behaviors or further 

decision making regarding sexual activity. However, studies have 

found that a significant number of adolescents engage in sexual 

activity even though they do not believe it is right or wise (Zabin, 

Hirsch, Smith, & Hardy, 1984). Many who do not desire to get pregnant
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are sexually active and do not use contraceptive measures (Zabin, 

Kantner, & Zelnik, 1979).

After reviewing several studies on the adolescent decision-making 

process, Schvaneveldt and Adams (1983) concluded that adolescents used 

less than optimal strategies of decision making. Lewis (1981) 

measured decision making in hypothetical interpersonal situations in a 

small sample of 7th through 12th grade students. A significant 

increase in the awareness of risks, of future consequences, use of 

outside consultation, and the recognition of vested interest in the 

advice-giver was found across grade levels. One needs to ask how much 

of the perceived Inadequate decision making is manifested in 

situations related to sexual activity and whether it is predicted from 

the adolescent's level of cognition.

Purpose

Since decision-making is a cognitive process, the quality of the 

decision is influenced by the individual's level of cognitive 

development and adequacy of cognitive skills. At present, there is no 

instrument which specifically measures decision making related to 

sexual activity in terms of the various steps in the decision making 

process.

The purpose of this study was to develop and to validate an 

instrument which measures decision-making regarding adolescents sexual 

activity. The impact of their cognitive functioning on decision 

making was also investigated. Two assumptions were required in
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order to fulfill the purpose of this study: (1) to make a decision is 

a cognitive process that is influenced by social and psychological 

factors, and (2) to choose to not make a decision is in itself a 

decision.

 ̂ Theoretical Basis of the Study 

In this section the theoretical basis for the study is detailed. 

Piaget's theory of cognitive development is discussed followed by the 

concept of decision making, and lastly a brief discussion of the 

affective variables with may affect the quality of decision making.

Piaget's Cognitive Development Theory 

Piaget is credited with one of the most systematic and widely 

accepted views of cognitive development (Flavell, 1985). Piaget 

(Inhelder & Piaget, 1958) believed that there are major shifts in 

quality of mental structures at various stages of development. Each 

successive stage develops because of some disequilibrium between 

present cognitive structures and new experiences requiring new forms 

of assimilation and accommodation.

Piaget defined four stages of cognitive development: sensorimotor 

(birth to two years of age), preoperational (two to seven years), 

concrete operations (seven to eleven years) and formal operational 

thought (12 to 15 years). The periods of logical thinking, concrete 

and formal operations, are of interest in discussing adolescent 

development. It is during adolescence that Piaget posited that the 

transition from concrete to formal operational thinking occurs 

(Inhelder & Piaget, 1958).
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Concrete Operations

During the stage of concrete operations, the child is capable of 

logical operational reasoning, but it is based in real or concrete 

concepts or experiences. Conservation in the physical sciences, 

serial ordering of items, and part-whole concepts are grasped. The 

possibility of specific actions and the results of those actions can 

be thought through, and the capacity to think through small reversible 

steps is developed. Possibilities are perceived as an extension of 

reality. When multiple alternatives are present they are considered 

one at a time. Rules are fixed, literal, necessary, and at times 

arbitary (Inhelder & Piaget, 1958).

The development of concrete operations has implications for 

psychosocial development during the early and mid school years. 

Concrete operations contribute to a decrease in the preconceptual 

egocentrism, so that the child can see the world without perceiving 

him/herself at the center. The focus on rules promotes a lessening of 

parental dominance and control in behavior, and an increase in the 

child's interaction with peers. Implications of thoughts and actions 

beyond the present or immediate future are still not real, thus the 

child has difficulty in delaying gratifications.

Problem solving ability is tied to the reality of his/her 

experiences. The concrete child is not able to hold one variable or 

alternative constant while considering the impact of another, so a 

nonsystematic trial and error approach is used. Two factors may 

inadvertently be varied concurrently, confusing the apparent influence
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of one factor (Inhelder & Piaget, 1958).

Formal Operations

With the onset of formal operational thinking, the individual can 

move from the world of reality to hypothetical subject matter.

Logical thinking can be based on abstractions and verbal assertions 

rather than concrete objects in the mental schema. A wide variety of 

abstract alternatives can be considered in solving problems since 

reality is but one of the many possibilities. One aspect can be 

isolated and held constant while comparing all others, thus allowing a 

systematic and more extensive consideration of the alternatives.

Ideals provide constructs for measuring reality against a series of 

possibilities. Problem solving becomes more systematic for the 

adolescent who can think logically with abstractions, draw 

conclusions, offer interpretations and develop hypotheses and make 

generalizations (Inhelder & Piaget, 1958).

The enhanced cognition permits the adolescent to reason about 

social and ideological matters, such as interpersonal relationships, 

religion, and morality. Societal and parental rules and values are 

evaluated for consistency. The adolescents world becomes full of 

hypotheses about life and about one's self. The ability to think 

abstractly and to engage in second-order thinking facilitates 

introspection, self-consciousness and intellectualization. 

Hypothetico-deductive reasoning underlies the adolescent's ability to 

consider future roles and responsibilities, career goals, and long 

term consequences of actions.
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The ability to think about one’s own thoughts, and to take on the 

views of others enhances interpersonal problem solving. Piaget 

(Inhelder & Piaget 1958) included the ability as part of the second 

order thinking of formal operations. Platt and Spivack (1975) found 

that it was present in problem solving in normal adolescents and 

adults but not in childhood.

One of the main criticisms of Piaget's theory has been the 

apparent lack of universality and lack of generalizability across 

domains. In a later writing, Piaget (1972) attempted to clarify his 

position. Piaget conceded that his original studies included boys who 

experienced above average intellectual stimulation and demonstrated 

above average ability. He offered three alternative explanations for 

the apparent discrepancy in the ages of onset of formal operational 

reasoning observed by himself and by other researchers, particularly 

in the United States (Piaget, 1972).

First, he suggested that for some, formal operations may be 

delayed until 15 to 20 years of age if the environment had not created 

a state of disequilibrium necessary for the changes in accomodation 

and assimilation for the emergence of a higher stage of cognition.

That is, the individual had not experienced an environment which 

stimulated discussion, mutual criticism and support, problem solving, 

or heightened curiosity.

As a second alternative, Piaget suggested that the types of 

structures within formal operational thought may vary according to 

aptitudes and specialization of interest. The essential
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characteristics of formal thought would be present but the form of 

abstraction and hypothetical reasoning would vary.

In his third option, Piaget proposed that not all individuals 

developed formal operational structures due to diversification of 

aptitudes. Those with an interest in logic, math, and physics would 

develop formal operational structures as originally defined. Those 

whose interests are cultivated in other areas develop other advanced 

structures (Piaget, 1972).

Although Piaget described cognitive developmental stage changes 

as generalized, he also allows for inconsistencies in applying a 

cognitive structure on several concepts or domains within a given 

stage (Piaget, 1954). For example, application of the law of 

conservation of mass is mastered approximately one year earlier then 

conservation of weight. This inconsistency, or "horizontal decalage", 

as it is translated, has also been demonstrated between the physical 

and interpersonal domains in adolescence.

Keating and Clark (1980) used a multitrait, multimethod design to 

test physical and interpersonal reasoning among sixth, ninth, and 11th 

grade students. In all age groups, the subjects performed better on 

the physical domain than on the interpersonal reasoning. Age 

differences were also present. Among the younger age group, 19% 

demonstrated formal reasoning on the physical domain but only 2% on 

the interpersonal domain. Although 63% of the older age group 

revealed formal operational reasoning on the physical domain only 33% 

did so on the interpersonal. Only one significant sex effect was
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found. Girls performed significantly better than boys on the written 

interpersonal assessments.

Neimark (1975) and Martorano (1977) also found later onset of 

formal operations than Piaget. Martorano (1977) found only 50 to 80% 

of adolescents demonstrated formal operations on ten different 

Piagetian tasks. Kuhn, Langer, Kohlberg, and Haan (1977) found that 

less than 60% of adults as well as adolescents demonstrated formal 

operations on two Piagetian tasks.

Piaget viewed egocentrism as another limiting factor in the 

application of new cognitive structures at each stage of development. 

In adolescence egocentrism takes the form of a failure to distinquish 

between one's own point of view and the point of view of the group to 

which he desires to belong and hopes to reform. The ability to think 

abstractly and hypothetically facilitates the adolescence idealism and 

egocentrism. However, it is not until the decentering of thought 

processes occur that idealism gives way to reality (Inhelder & Piaget, 

1958).

Elkind (1967) viewed egocentrism as the link between the 

cognitive and affective domains at each stage of development. 

Adolescent egocentrism was defined as the inability to differentiate 

between the objects and events toward which the thoughts of others are 

directed and those which are the focus of their own thoughts and 

concerns. In actual or impending social situations, adolescents 

anticipate the reactions of others toward themselves based on their 

own personal feelings. In essence, they surround themselves with an
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imaginary audience. Adolescent egocentrism is also reflected in the 

creation of "personal fables" or fantasies which center around the 

belief that the individual is special and therefore not subject to the 

same vulnerabilities as others (Elkind, 1967).

Although the presence of adolescent egocentrism has been 

controversial, there is some support for it3 presence in the research 

literature (Lapsley, Milstead, Quintana, Flannery & Buss, 1986; 

Enright, Lapsley, and Shukla, 1979; Hudson and Gray, 1986). Hudson and 

Gray found that the imaginary audience peaked during the transitional 

phase in early formal operations but that the personal fable did not 

peak until approximately two years later. Berzonsky (1978) suggested 

that the egocentrism of adolescence may make it difficult for the 

individual to effectively use formal reasoning about problem relevant 

on a personal level.

Summary

Piaget defined two stages of logical reasoning, concrete and 

formal operations. Formal operations was proposed to emerge at 

approximately 11 or 12 years of age and be fully developed by the age 

of 15 years. Thus adolescence is a time of transition from concrete 

to formal operations.

The hypothetical reasoning of formal operations allows the 

consideration of a wider variety of alternatives since possibilities 

are no longer restricted to the world of present or past experiences. 

One variable can be isolated and held constant while comparing with 

all others, thus allowing systematic and more extensive consideration
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of the alternatives. Formal operations facilitates the ability to 

consider future roles and responsibilities and long term consequences 

of actions. The adolescent is expected to have better problem solving 

ability than the child with concrete operational reasoning.

However, studies indicate that formal operational reasoning did 

not appear to become solidified at as early an age as Piaget had 

theorized. Keating and Clark (1980) reported that formal reasoning 

was demonstrated at an even later age on the interpersonal reasoning 

tasks than on tasks in the physical domain, such as those used by 

Piaget and for most measurement of cognitive development.

Several factors have been suggested to account for the delay in 

consolidating formal operations. Piaget (1972) suggested that lack of 

adequate stimulation or development of other cognitive structures may 

delay development of formal reasoning. Berzonsky (1978) suggested 

that adolescent egocentrism interfered with the effective use of 

formal operational thought. This is consistent with both Piaget's and 

Elkind's propositions about egocentrism. If formal reasoning is a 

late adolescent development, then effective decision making would also 

be delayed. It may not be realistic to expect young adolescents to 

have formal operational reasoning to use in considering the 

implications of sexual activity.

Decision Making

Several decision-making models or theories have been used to 

attempt to objectively measure decision making. The economic model is 

the classic model of individual decision-making. Rational and optimal
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decision-making is perceived as characterized by identifying the 

problem, generating all possible alternatives, exploring the 

consequences of each alternative and then selecting the option which 

maximizes the outcome (Weber, 1947). The focus of the economic model 

is primarily on how the individual maximizes the outcomes.

Simon (1945) agreed with the basic steps of decision making but 

criticized the economic model as impractical in that individuals do 

not always make decisions that are rational but are more frequently 

marked with decision errors. Decision-making is compromised by an 

inability to recognize all the alternatives and/or the consequences of 

the alternatives. Decisions are also limited by the person’s 

affective state, knowledge, values, skills, time, and information 

processing ability (Simon, 1976). Although his work was basically 

an administrative model he viewed the premises as applying to 

individuals as well.

Paolucci, Hall and Axinn (1977) explored decision making from a 

family ecosystem viewpoint. They propose four levels of decision 

making based on the thoroughness in considering the steps of the 

decision-making process. They articulated the steps as (1) 

recognition of a problem or a need for a decision, (2) identification 

of alternatives, (3) weighing the pros and cons of the acceptable 

alternatives and (4) selecting from among the alternatives and 

facilitating its implementation.

The models of decision making cited above focus primarily on the 

factors which influence the decision rather than objective measurement
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of the steps per se. Both Simon (1976), and Paolucci, Hall and Axinn 

(1977) have some relevance to adolescent decision making which will be 

discussed in the review of the literature. The greater usefulness of 

the three theories, at this point, is a general agreement on the steps 

of decision making.

For the purposes of this study, decision making was 

operationalized as the ability to (1) identify the problems related to 

sexual activity, (2) generate alternative courses of action, (3) 

predict the positive and negative consequences of the given 

alternatives, and (4) select the most desirable alternative from among 

those identified. Limitations in generating alternatives and 

recognizing consequences in decision making are consistent with 

Piaget’s theory of cognition prior to the presence of formal 

operations.

Affective Variables

Studies have identified a number of affective variables which 

influence the adolescents decisions about sexual behavior that are 

relevant to consider. These include invulnerability or the belief 

that they will not get pregnant (Elkind, 1978, Adler, 1981), peer 

pressure and the need for social approval from one's peer group 

(Wittig, 1983), and perceived peer beliefs as well as perceived 

societal values (Reiss & Miller, 1979). Unplanned and unprotected 

sexual intercourse has been found to be associated with low self

esteem (Abernathy, 1976; Chilman, 1983; Jessor & Jessor, 1975; Miller, 

1976), and lack of future orientation regarding education or career
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(Hogan, Astone, & Kitagawa, 1985; Jessor & Jessor, 1975; Ireson, 1984; 

Ralph, Lochman & Thomas, 1984; Vernon, Green & Frothingham, 1983).

Effective contraceptive use requires the ability to recognize 

negative consequences of unprotected intercourse, identify possible 

alternatives and the motivation to obtain the contraceptive. The 

young or even middle adolescent may lack the problem solving ability, 

the motivation or both. Career planning is facilitated by formal 

reasoning and is consistent with late but not early or mid 

adolescence. Invulnerability, which is a part of adolescent 

egocentrism is most prominent during early adolescence and begins to 

decline in middle adolescence. Those persons who perceive 

themselves as invulnerable to the consequences of unprotected 

intercourse would not be motivated to use contraception. They may 

also perceive fewer reasons to abstain from sexual activity.

Gender differences in self-esteem appeared to begin in early 

adolescence (Loeb & Horst, 1978; Simmons and Rosenberg 1975). The 

decline in self-esteem was greater among girls than among boys, and 

was more pronounced during early to middle adolescence. Low self

esteem in adolescent girls has been associated with a passivity and 

submissiveness (Lasky, 198.' . Younger adolescent girls were more 

likely to report engaging in unprotected sexual intercourse in order 

maintain a heterosexual relationship. They were also less likely to 

seek protection due to being nonassertive and fearful in seeking 

contraception (Adler, 1981). Adolescents with low self-esteem were 

also found to have a more egocentric perception in interpersonal
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relationships (Carlson, 1965).

Glass (1972) reported that high school students perceived their 

sexual values and standards to be most closely related to their close 

friends, than to their peers, but closer to their peers than that of 

their parents. However, Libby (1974) also found a significant 

positive correlation between sexual permissiveness in late adolescents 

and their perceived permissiveness of the parents, and particularly 

the mother. Developmentally peer pressure and the need for peer 

approval was greatest during early to middle adolescence (Erikson, 

1968). Thus the affective variables which have been identified as 

influencing the teenager's decisions about sexual behavior also have 

developmental origins.

Summary and Conclusions

Adolescence is a time of transition from concrete to formal 

operations. The changes in reasoning have implications regarding the 

quality of problem-solving or decision making. Formal operations 

allows the consideration of a wider variety of alternatives. One 

variable can be isolated and held constant while comparing with all 

others, thus allowing systematic and more extensive consideration of 

the alternatives. Hypothetical reasoning facilitates the ability to 

consider future roles and responsibilities and long term consequences 

of actions. The adolescent with formal reasoning is expected to have 

better problem solving ability than the counterpart with concrete 

operational logic.

Study findings indicate that formal operations did not appear to
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become solidified at as an early of age as Piaget had theorized. 

Several factors have been suggested to account for the delay in 

consolidating formal operations. Piaget (1972) suggested that lack of 

adequate stimulation or development of other cognitive structures, 

Berzonsky (1978) suggested that adolescent egocentrism interfered with 

the effective use of formal operational thought. Feelings of 

invulnerability were considered by Elkind (1978) to be an integral 

part of adolescent egocentrism. Peer pressure, need for peer 

approval, low self-esteem, and one's perceptions of other values or 

societal norms all have the potential of interfering with the use of 

effective formal reasoning.

Regardless of which factors contribute to difficulty in using 

formal operational thinking, the implications may be the same. It may 

not be realistic to expect young adolescents to use formal operational 

reasoning in considering the implications of sexual activity.

Hypotheses

The responses to the items for the decision making instrument 

were scored using criteria which differentiated decision making 

between concrete and formal operational levels of cognitive 

development. Therefore, the levels should be distinguishable by 

others familiar with Piaget's cognitive theory. In applying Piaget's 

theory it was anticipated that differences in levels of cognitive 

development would be reflected in differences in responses on the 

decision making instrument. Thus, the first two hypotheses were:
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1. Ninth grade students will score significantly lower on the 

cognitive task of permutations than will the 11th or 12th grade 

students.

2. Ninth grade students will score significantly lower than 11th 

or 12th grade students on the decision making tool.

Although there is some evidence that adolescent boys demonstrate 

better spatial ability than adolescent girls, there is no conclusive 

evidence that there is a difference in general problem solving skills 

or decision making ability in the interpersonal domain. This is 

reflected in the third hypothesis.

3. The instrument will not distinguish quality of decision 

making on the basis of gender.

The skills acquired with the development of formal operations 

provide the adolescent with the ability to solve more complex problems 

and to solve them more efficiently. The individual in transition 

between concrete and formal operations may be able to demonstrate the 

formal operational skills with prompting but will do so less 

systematically. This led to the fourth hypothesis.

4. Students who demonstrate formal operations on the cognitive 

tool will score significantly higher on the decision making tool than 

those who are at the concrete operations or transitional level.

Definitions

For this study the following conceptual and operational 

definitions were adopted:

Decision making: Decision making vas conceptually defined as the
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cognitive process of arriving at a conclusion regarding an act or 

potential act of sexual activity. Operationally, it was defined as 

the ability to (1) identify the problems related to sexual activity, 

(2) generate alternative courses of action, (3) predict the positive 

and negative consequences of the given alternatives, and (4) select 

the most desirable alternative from among those given.

Cognitive development: Cognitive development was conceptually

defined us the qualitative changes in thinking or reasoning that occur 

as a result of the maturation process. It includes the stages of 

concrete, transitional, and formal operation as defined by Piaget.

It was operationally defined as performance on the combinations and 

permutation items of the combinatorial tasks.

Affective variables: Affective variables were conceptually

defined as a set of at'itudes, beliefs, or values. Seven affective 

variables were identified in this study and were operationally defined 

by responses on a Likert-type scale of items related to each variable. 

The affective variables are conceptually defined below.

Peer pressure: Conceptually peer pressure was defined as the 

perceived pressure or influence of a friend or close acquaintance 

regarding sexually activity.

Need for peer approval: The need for peer approval was

conceptually defined as the adolescent's desire to conform to behavior 

patterns of friends in order to gain acceptance or approval.

Self Esteem: Self esteem was conceptually defined as the

adolescent's feelings of self worth or self acceptance. It was
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operationally defined by a composite score on Rosenberg's Self Esteem 

Scale.

Vulnerability: Vulnerability was conceptually defined as the

perception of personal risk related to the problems or negative 

consequences associated with sexual activity.

Friends' beliefs: Friends' beliefs was conceptually defined as

the adolescents perception of his or her friends' attitudes, values or 

beliefs regarding sexually activity.

Parents' beliefs: Parents’ beliefs was conceptually defined as

the adolescents perception of his or her parents' attitudes, values or 

beliefs regarding sexually activity.

Adults' beliefs: Adults' beliefs was conceptually defined as

the adolescents perception of other adults' attitudes, values or 

beliefs regarding sexually activity. Other adults' beliefs reflect 

the teenagers perception of the adult society's values regarding 

sexual activity beyond that of his or her parents.

Organization of Subsequent Chapters

Chapter 1 has provided the theoretical basis for the study and 

defined the variables to be addressed by the study. Chapter 2 is a 

review of the research literature pertinent to this study. The 

methodology for the study is presented in Chapter 3. Chapter A 

contains the results and discussion of the findings of this research. 

The final chapter includes a summary and conclusions of the study and 

recommendations for further study.
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CHAPTER 2

REVIEW OF THE LITERATURE

Studies related to this research are reviewed in this chapter. 

These include (a) measurement of the formal stage of cognitive 

development in adolescents, (b) decision making among adolescents, and 

(c) factors which may act as intervening variables in decision making 

regarding sexual activity.

Cognitive Development 

The ability to study the relationship of cognitive development to 

decision making requires being able to demonstrate the level of 

cognition of the subjects. Empirical evidence related to the presence 

of formal operations during adolescence and the use of the 

combinatorial tasks to measure cognitive development are summarized in 

this section. Three combinatorial tasks have been reported in studies, 

including the combination of numbers, letters, blocks or other items, 

permutation of four digits or items, and correlation of two or more 

variables.

Measurement of formal operations

Martorano (1977) studied the performances on 10 Piagetian tasks 

including the generation of all possible combinations and permutations 

with four digits. The sample of 80 white female subjects included 20 

students each from sixth, eighth, tenth and twelfth grade students 

from one New Jersey city. The mean age for each grade was as follows:
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sixth, 11.7 years; eighth, 13.7 years; tenth, 15.7 years; twelfth,

17.5 years. Subjects were randomly selected from all volunteers with 

Otis-Lemon Mental Ability scores between 100 and 120. The tasks were 

scored on a scale of one to five with one indicating preoperational 

level and five indicating late or consolidated formal operational 

reasoning.

One way analysis of variance with orthogonal comparison by grade 

revealed that the sixth and eighth grade subjects differed 

significantly from the tenth and twelfth grade subjects on the 

cognitive tasks; F(l,76) = 214.5, p<.001. The sixth and eighth grade 

students did not differ significantly from each other, nor did the 

tenth and twelfth grade subjects. The mean number of tasks 

accomplished at the formal operational level (scores of 4 or 5) 

increased across grade levels; grade six = 2.1, grade eight = 2.7, 

grade ten = 5.2, and grade twelve =6.1. Highest level of achievement 

was with the combinations of colored tokens item with 60% of sixth 

grade, 85% of eighth and over 90% of the older subjects successfully 

accomplishing the task. Performance on the permutation item did not 

differ significantly from that on the correlation item with 30% of 

eighth grade subjects and 70% of tenth grade achieving formal 

operational level. The mean number of correct responses for each of 

the two items was not reported.

Kuhn, Langer, Kohlberg, and Haan (1977) conducted a cross 

sectional study of cognitive development within family groups that 

were a part of a larger study at the University of California,
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Berkeley. Subjects included 130 parents between the ages of 45 and 

50, and 135 of their children ranging in age from 10 to 30. The 

children's ages were collapsed into three age groups; 10 to 15 (N=32), 

16 to 20 (N=51) and 21 to 30 (N=52). Comparisons were made on one 

item each of the pendulum problem, combination of chemicals, and 

correlation. Tasks were scored according to criteria for Piaget's 

stages of cognitive development ranging from preoperational to 

consolidated formal operations.

Analysis of performance on the correlation task revealed that 52% 

of the 10-15 year old group were at least at the emerging formal 

operations and 20% at consolidated formal operations. Although 

slightly more of the 16-20 year olds performed at early formal 

operations (60%), they did not demonstrate any gains in the number at 

consolidated formal reasoning. Approximately 75% of the adults (21-30 

and 45-50 years) were at predominately formal operations. Correlation 

coefficient between age changes and stage scores were significant 

within the 10-15 (r = .36, p = .05) and 16-20 age groups (r = .36, 

p = .01). The coefficient was greater on the correlation task for the 

older of the two age groups.

In a second study of 75 ten to twelve year old subjects, Kuhn et 

al (1977) reported that only 15% of the sample scored in early formal 

operations and none at the consolidated formal operations level on a 

correlation item. Retest scores nine months later revealed an 

increase in performance in all subjects with 22% at the early formal 

operations, however, almost none had yet achieved the formal
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operations level by age 13.

Caution needs to be taken in generalizing each of the preceding 

studies due to the small subsample sizes. Kuhn et al (1977) did not 

report selection procedure for subjects.

Lawson (1978) tested 15 cognitive tasks, including both a 

combination and permutation item, in a classroom setting with 513 

eighth, ninth and tenth grade students of middle to upper middle 

socioeconomic status from three schools. The mean age for grade eight 

was 14.1, for grade nine, 15.2 and for grade ten, 16.5 years. The 

main purpose of the study was to report the reliability and validity 

of using several of the other tasks in a group setting, and thus did 

not report exact findings regarding the combinatorial tasks.

The combination and permutation tasks were reported among the 

five most difficult items, with between 23 and 34% performing at the 

formal operational level. Summary statistics revealed that the mean 

number of the 15 items solved correctly increased from eighth grade 

(mean = 5.7, sd = 3.2) to ninth (mean = 7.5, sd = 4.6) and tenth grade

(mean = 8..0, sd = 3.9). The highest score among the eighth grade

students was 12 correct, while a number of students in the ninth and

tenth grades accomplished all 15 items. Caution needs to be taken in

interpreting the results without specific statistics or level of 

significance. The study does appear to support the findings of 

Martorano (1977) and Kuhn et al (1977) indicating an increase in 

formal operations from about the age of 12 years.

Tobin and Capie (1981) used videotaped presentations of 10 items
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to measure cognitive development in a classroom setting using 353 

sixth to eighth grade students and 82 senior high students in the 

eleventh and twelfth grades. Responses were made for correct solution 

and for justification of the solution. Responses were validated by 

interview administration of the same items. Internal consistency 

reliability of the tool was assessed by Cronbach’s alpha (.85). No 

breakdown of performance score by task was given. However, none of 

the sixth or seventh grade subjects performed at the formal 

operational level (mean score of 0.09, and 1.1 respectively) while 40% 

of the 11th grade subjects answered at least 75% of the items 

correctly (mean score = 5.5). Mean score for the eighth grade 

students was 1.6. Three combinatorial items were included in the 

tool. Because no breakdown of scores by grade for each task was 

reported caution is needed in generalizing the results.

Neimark (1975) measured level of cognitive development in a 

longitudinal study among 86 white middle class subjects from one 

Eastern city. Three cohorts of fourth, fifth and sixth grade students 

were used, with one cohort added to the study over each of three 

years. Subjects ranged from fourth to ninth grade at the completion 

of the study. Cognitive development was measured three times a year in 

each cohort. Three Piagetian tasks were used at various times in the 

study: combination of colors, permutation of four digits (generating 

license plates), and a correlation item. Each item was scored for the 

number of correct responses, the time it took to complete the task, 

and a qualitative rating of how systematic of a strategy the child
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used in generating responses. Findings were reported by performance 

by grade and by mental age. Mental age was determined by score on the 

Otis-Lemon Mental Ability test. The students scored in the IQ range 

of 90-115 on the Otis with the exception of one group of fourth grade 

subjects with IQ scores greater than 120, included to provided some 

data on bright children.

The number of correct responses as well as the strategy for 

solving the combinations task showed a positive linear relationship to 

mental age of nine to 15 years. No child with a mental age of 12 or 

over failed to demonstrate some systematic procedure in generating the 

combinations. The correlation item proved to be too difficult with 

little improvement in subjects in cohort I from fourth through eighth 

grade and was dropped from further use.

The performance on the permutation items also increased with age 

and with grade. The permutation item was not introduced until sixth 

grade. Only four percent of the sixth grade subjects could solve for 

permutations, whereas 30% of subjects of seventh and eighth grade, and 

78% of ninth grade subjects could do so. The most significant changes 

were in the strategy used to generate new permutations and the number 

of initial marks held constant (IMC). Increase in the IMC between the 

first and second testing yielded a t score of 2.96, df = 83, p = .01. 

The correlation coefficient between the IMC and the strategy was 

r = .68 for the first measurement and r = .75 for the second 

measurement.

The authors concluded that the greatest change in both the number
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of new permutations generated and the IMC was between those with a 

mental age below and above 12. The small group of bright fourth grade 

students showed the same developmental changes and scores similar to 

the sixth grade students in that cohort. Scores were similar across 

cohorts indicating minimal practice effects in the results. The 

actual number of IMC by grade or for first and second testing were not 

reported.

Neimark also tested the relationship between performance on the 

Piagetian tasks with that on a general problem solving task. The 

overall relationship between the problem solving tool and the second 

rating of the combination, and two ratings of the permutations score 

were significant at the .05 level. The Chi square values for test of 

independence were 14.38, 4.90, and 12.67 df = 1, p<.05 respectively.

Leskow (1968) studied the developmental trend of performance on 

the permutation task. Her sample of 96 subjects included 16 male and 

16 female students of 12, 15, and 18 years of age from middle to low 

socioeconomic background in a midwestern city. Data were collected 

by individual interviews with each subject. Previously generated 

permutations were covered so that only the last answer was visible. 

Each subject completed four permutation items including one each with 

a concrete and a symbolic ordered objects and with a concrete and a 

symbolic unordered objects.

Responses were assigned one product score, the number of new 

permutations generated, and for six process scores. Process scores 

included the number of initial marks held constant (IMC), the number
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of grouped transformations (GT), the variety of transformations (VT), 

and maximum number of digits changed per transformation (MCT), the 

longest run of grouped transformations (LR), and the strategy used in 

generating transformations. Strategies included rotation of digits, 

adjacent interchange of digits, and pattern for holding initial marks 

constant.

The number of new permutations, IMC, and GT were most predictable 

of formal reasoning. The number of new permutations increased from 

14.9 at age twelve to 15.7 at age fifteen and 16.1 at age eighteen (F 

= 6.66, df = 2,95, p<.01). The number of grouped transformations 

doubled between the ages of twelve (1.7) and fifteen (3.3) and again 

by age eighteen (6.1); F = 24.9, df = 2,95, p<.001. The number of IMC 

doubled between age twelve (3.1) and fifteen (6.1) and increased by 

one-half between fifteen and eighteen years of age to a mean of 9.2 

(F = 12.33, df = 2,95, p<.001). The variety of transformations used 

and the MCT decreased with age and were associated with scores 

indicating formal reasoning (Leskow & Smock, 1970).

One gender effect was found. Girls generated more permutations 

than boys with unordered abstract symbols (typewriter symbol keys), 

whereas boys scored higher with ordered abstract symbols (numbers).

No gender differences were found on the concrete items.

Two studies were found which attempted to improve or induce 

formal operational reasoning among preadolescent and late adolescent 

subjects still functioning at concrete operations. Using an 

adaptation of Piaget's balance-scale task, Siegler (1976) found that
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five year old children considered only one feature (weight) in problem 

solving. Eight year olds considered a second feature (distance from 

fulcrum) but only after finding the first feature did not provide the 

answer. Both 13 and 17 year old subjects always considered the two 

dimensions but generally did not use a systematic approach. He 

concluded that systematic use of problem-solving rules and strategies 

was a later development. In a follow-up study Siegler (1981) found 

that nine through thirteen year old children could be fairly readily 

taught to consider both features by providing them with negative 

feedback. This was not true of the five year old subjects.

Kuhn, Ho and Adams (1979) found 12% of a sample of 700 college 

freshman performed at the concrete operations level on a wide range 

of cognitive tasks. Seventeen college subjects and 30 fourth and 

fifth grade subjects at concrete operations agreed to participate in a 

study to increase problem solving skills. Eleven of the college 

subjects and 15 of the preadolescents attended a 12 week series of 

individual problem solving sessions lasting 20 to 30 minutes each.

The same tasks were used for all subjects. Five of the college 

students and 15 of the younger subjects served as controls. Post

tests were administered two weeks and four months after the completion 

of the sessions.

All of the college subjects demonstrated increased problem 

solving ability by the fourth session and a high level of 

generalization on the post-test performance. The first post-test 

scores were significantly higher than pretest scores as well as
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significantly higher than scores for the control group. Furthermore 

scores on the second post-test were substantially higher than those on 

the first post-test.

Approximately 80£ of the experimental preadolescent group 

demonstrated improvement in problem solving during the twelve 

sessions. They progressed slowly and then only toward the end of the 

12 weeks requiring repeated experience with the same problems. The 

first post-test mean was significantly higher than the pretest on 

three tasks (t = 3.10 to 4.41, df = 28, p = .01). However, scores on 

the second post-test did not differ significantly from the pretest or 

from the control subjects indicating that the gains they had 

accomplished appeared to be only temporary.

Both the Piagetian tasks and the general problem solving item 

used by Nieraark (1975) are tasks from the physical domain. Keating 

and Clark (1980) questioned the generalizability of measurement from 

the physical to the interpersonal domain of cognitive reasoning. To 

test the relationship they used a multitrait, multiraethod design to 

test physical and interpersonal reasoning among 151 sixth, ninth, and 

11th grade students. The average ages were 12.5, 14.4, and 16.2 years 

respectively. Both written and taped interview methods were used in 

measuring each domain. Two tasks from Inhelder and Piaget (1958) were 

used for the interview (floating bodies and pendulum) and two were 

used for the written (balanced beams and conservation of momentum) 

measures of physical reasoning. Two versions of Selman’s 

interpersonal reasoning tool (Selman, 1976) were used for the
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interview and written aspect of that domain. Data were collected 

using a taped interview and a written assessment for the physical and 

for the interpersonal reasoning. Interrater correlations for scoring 

across the four sets of data ranged from .65 to .95.

In all age groups, the subjects performed better on the physical 

domain than on the interpersonal reasoning. Age differences were also 

present. Among the younger age group, 19% showed formal reasoning on 

the physical domain but only 2% on the interpersonal domain. The 

middle group revealed 46% using formal operations of the physical 

domain and 19% on the interpersonal. Although 63% of the older age 

group revealed formal operational reasoning on the physical domain 

only 33% did so on the interpersonal. Grade differences were 

significant for each of the four measurements (p<.001). Only one 

significant sex effect was found. Girls performed significantly 

better than boys on the written interpersonal assessments; F(1,296) = 

14.41, p<.001.

Summary.

The studies reviewed in this section indicate that formal operations 

was not evident in the majority of subjects prior to ninth or tenth 

grade (14 to 16 years of age). The proportion demonstrating formal 

operations at grade twelve ranged from 60 to 90% (See Tables 1 and 2 

for summary of the studies). Piaget (1972) suggested that some 

adolescents do not develop formal operations by the age of 12 to 15 

because they are not adequately stimulated with new experiences to 

promote change in the mental schema. The studies by Kuhn, Ho and
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Adams (1979) and by Siegler (1976) indicate that formal reasoning can 

be promoted in adolescence. The effectiveness in preadolescents would 

appear questionable. Kuhn's results indicate that gains among younger 

children may be only temporary. Siegler did not test for long term 

retention.

Table 1
Percent of Subjects Achieving Formal Operations on Various Types of 
Cognitive Tasks by Grade

Author N Tools Grade
5 6 7 8 9 10 11 12

Martorano 80 10 21 27 52 61
(1977)
Lawson 513 15 38 50 53
(1978)

Tobin & 435 10 9 11 16 40
Capie
(1981)

Martorano 80 Combination 60 85 95 90
(1977) Permutation 20 30 70 60

Correlation 30 45 70 95

Neimark 86 Perraut 4 30 30 78
(1975) Correlation 0 0 6 12

Keating & 4 Physical 19 46 63
Clark (1980)2 Interpersonal 2 19 33

Caution must be used in interpreting the preceding studies. The 

method in administering the tasks varies, as well as the format of the 

tasks. Most of the subjects were from relatively small convenience 

samples. The studies do lend support to Piaget's theory that formal 

operations begins to emerge at about 11 or 12 years of age. They also 

demonstrate an increase in formal reasoning on the combinatorial tasks
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between the ages of 11-12 and 15 years. However, for most subjects 

formal operations was not consolidated until after the age of 15 

years.

Table 2
Subjects Achieving Formal Operations on Permutation and Correlation 
Cognitive Tasks by Age

Author N Tool Age
10-11 12 13 14 15 16 17 18

Approx. grade 4 6 8 10 12

Leskow 96 Permutation
(1968) #New Permut 14.9 15.7 16.1

#IMC * 3.1 6.1 9.2
#GT ** 1.7 3.3 6.1

Kuhn, et al 75 Correlation 0 15% 22% (at early formal op.)
(1977) 0 1% (at consolidated f.o.)

*#IMC=Number of initial marks held constant 
**#GT=Number of grouped transformations

Decision Making

Few studies were found addressing adolescent decision making 

directly. Several theories contain elements which appear relevant to 

the teenager. Janis and Mann (1977) describe several decision making 

strategies and patterns. The optimizing strategy results in the most 

thought out decision under the given conditions. Optimizing is 

accompanied by a vigilant approach resulting in thorough information 

searching, unbiased assimilation of new information, and other 

characteristics of high quality decision making.

The satisficing strategy adopted from administrative theory 

(Simon, 1976) is based on an efficiency or "good enough'1 approach. 

Satisficing compromises on information gathering, limits the
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assessment of possible alternatives and consequences but may actually 

maximize the search for relevant information, assimilation of 

information, and plans for implementation. The satisficing approach 

is used more frequently than the optimizing approach, decreases the 

time involvement, and fits with more limited information processing 

capabilities.

A quasi-satisficing approach uses simple normative prescriptions 

form the basis for decision-making. The more responsibility the 

individual feels in the decision, the greater the likelihood that 

person will follow a simple, normative prescription. When a normative 

decision rule is used, anticipated self-disapproval and social 

disapproval take precedence over any utilitarian gains or losses that 

might be implicated by the decision (Janis & Mann, 1977). This theory 

appears to have some potential for exploring the relationship between 

adolescent cognitive development and decision making in general as 

well as regarding sexual activity.

Paolucci, Hall and Axinn (1977) also discussed several decision

making strategies which were similar to those described by Janis and 

Mann (1977). The satislex rule (Russ, 1971) was considered the 

highest level and is similar to the optimizing strategy described 

above. Preference ranking (Bustrillos, 1963) contains elements 

similar to Simon's satisficing in that fewer dimensions of the problem 

are considered. The decision maker operates at a lower level of 

complexity in information processing.

Immediate closure approach was perceived as requiring the least
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information processing. Alternatives are limited and a single 

alternative is readily chosen. Rationalization for the alternative 

selected comes after the decision. Such decisions may be impulsive or 

intuitive. Bolstering of one item of relevant information may be 

done by linking it with another of less relevance, but with stronger 

emotional appeal. Bolstering maximizes approval and minimizes 

regret (Paolocci, Hall & Axinn, 1977). '

Harren (1979) identified that adolescents generally used three 

styles in planning a career choice. The planning style was similar to 

Janis and Mann's optimizing approach and required the individual to 

use much time and resources. The intuitive style was based on 

emotionally "feeling right" about the choice. In the dependent style 

the subject relied heavily on the recommendations of others and 

demonstrated little effort toward independent decision making.

In reviewing several studies of adolescent decision-making 

process, Schvaneveldt and Adams (1983) concluded that adolescents used 

"bits and pieces" of various strategies. The teenagers most often 

combined an intuitive approach and Simon's "good enough" approach in 

daily routines. However, they used elements of a planning model or 

optimizing strategy with a liberal amount of satisficing strategies 

for life event type decisions (college, career choice etc).

In a small sample of 36 seventh through twelfth grade students, 

Lewis (1981) found a significant increase across grade levels in the 

awareness of risks, of future consequences, use of outside 

consultation, and the recognition of vested interest in the advice
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giver. Three situations were presented to each subject and they were 

to decide what advice they would give a friend in each of the 

situations. Awareness of risk factors increase from 46% among seventh 

and eighth grade subjects to 50% at the tenth grade level and 83% 

among high school seniors. Only 11% of the junior high subjects 

demonstrated awareness of consequences, 25% of tenth graders did and 

42% of seniors. There were no significant differences among the grade 

levels regarding consultation with parents or other peers but mention 

of consultation with an outside specialist (teacher, counselor, 

pastor) increased from 21% among the junior high group to 62% among 

the twelfth grade students.

Siegal, Platt and Peizer (1976) found a significant relationship 

between emotional problem and mental age (Otis-Lemon) in a sample of 

82 adolescents (F = 5.45, df = 1,69, p<.02), but not on social 

problem solving. The authors suggested that emotional problem solving 

may require more abstract reasoning that problems in the social 

sphere. Actual scores on the Otis-Lemon or mental ages were 

not reported. Mean age of subjects was 15 years, however age range 

was not reported and no comparisons were made for age in the analysis.

Larcen, Chinsky, Allen, Lochman, and Selinger (1974) reported 

that children in the middle school age could identify consequences, 

but more often in terms of obstacles to actions and when prompted. 

Spivack and Levine (1963) found spontaneous consequential thinking in 

normal teenagers, but that the behavior was less likely to be present 

in emotionally disturbed adolescents. The studies reported using
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homogenous age groups and thus no age related comparisons were done. 

Platt, Spivack, Altman, Altman, and Peizer (1974) reported no 

differences by gender in interpersonal and social problem solving 

among a sample of 33 hospitalized and 53 normal adolescents.

The studies by Harren (1979), Schvaneveldt and Adams (1983), and 

by Lewis (1981) regarding adolescents decision making suggest that the 

strategies may be less than optimal. Lewis's study provides evidence 

of developmental trends, however, the small sample size limits 

generalization of the findings. The studies by Spivack, Platt, and 

associates if compared with findings of Larcen's group also indicate 

a developmental trend at least in considering consequences. No gender 

differences were found in the one study which did such comparisons.

The studies do not use a common method of measuring problem solving or 

decision making, nor does any one instrument include all steps in the 

decision making process as defined for this study.

Cognitive development and sexual decision

Sachs (1985) measured self-determination, knowledge of 

contraception and conception, cognitive development, and decision

making abilities among a convenience sample of 86 urban black females 

14 to 19 years of age attending family planning clinics. Three 

components of a four digit permutation task, were used to determine 

the stage of cognitive development. Two sets of contraceptive and 

non-contraceptive situations were used to measure decision-making. 

Subjects were asked to identify all possible alternatives to resolve 

the first set of situations and to develop possible means to reach
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the prescribed ends in the second set (means/ends tasks). Using 

hierarchial multiple regression she found that cognitive development 

was the best single predictor of effective contraceptive decision

making, accounting for nearly 10% of the total explained variance.

Age contributed an additional 6.8% and knowledge 4%. Sachs found that 

the number of new permutations and the number of initial marks held 

constant were most useful in assessing for level of cognitive 

development (Sachs, 1987).

Although the level of cognitive development was not always 

measured, several studies identified inadequate knowledge of 

conception and contraception or inferred a mismatch between the level 

of material presented and what was understood, or not understood. A 

number of programs based on developmental level have demonstrated a 

decrease in unprotected sexual activity.

Eisen and Zellman (1986) used the Health Belief Model to assess 

the relationship between attitudes and beliefs regarding adolescent 

sexual activity and knowledge about contraception and pregnancy among 

203 adolescents 13-17 years of age. Subjects who perceived 

pregnancy as having serious negative consequences had higher scores on 

all five knowledge indices (pregnancy myths, sexually transmitted 

disease (STD), STD prevention, specific contraceptive methods, and 

contraceptive method effectiveness). Adolescents who perceived 

themselves more susceptible to a pregnancy (or impregnating their 

partner) had acquired more knowledge about the effectiveness of 

contraceptives and about STD. Participants who perceived fewer
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ideological or structural barriers to contraception had more accurate 

information about the specific options available. Blacks and 

Hispanics perceived less serious consequences to pregnancy and more 

barriers to contraceptive use than whites. Psychological benefits or 

barriers to contraception were less predictive.

Following the pretest, the teenagers were provided with a 15 hour 

educational program designed to increase the teenagers awareness of 

(1) the probability of pregnancy, (2) the negative consequences of 

teenage parenthood, (3) the benefits of delayed sexual activity or 

effective contraceptive use and (4) to decrease the perceptions of 

the barriers to pregnancy prevention. Small-group discussion was used 

to encourage clarification of information and to provide content at 

the adolescents’ developmental level.

Knowledge scores were significantly increased both immediately 

post-intervention and at three to six months after the program. The 

most significant change on the Health Beliefs scales was a decrease in 

perceived ideological/ structural barriers to contraception. Three to 

six months after the program the percentage using contraception 

consistently increased from 34% to 50% while those who never used 

contraception dropped from 21% to 7%. (Eisen, Zellman, S xMcAlister, 

1S85).

Marcy, Brown, and Danielson (1983) studied acceptance of offer 

for contraceptive counseling and effective contraceptive use one year 

later in 122 single, sexually active females 13 to 18 years of age.

One half of the subjects were provided counseling in the clinic's
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conventional manner. A developmental approach was used with the 

remaining subjects. The developmental approach stressed decision 

making, the girls' maturity, and addressed the fears of many 

adolescents regarding contraceptive use. Results of the study 

revealed that timing of the counseling, age of subject, or prior 

knowledge of conception or contraception were not significant factors 

in effective contraceptive use. However, 98% of those who received 

the developmentally based approach were effectively using 

contraceptives one year later compared to 47% of the subjects 

receiving conventional counseling.

Zabin, Hirsch, Smith, Streett, & Hardy, (1986) also incorporated 

the adolescents' developmental level into the counseling and 

demonstrated increased knowledge and increased effective use of 

contraceptives. All three of the above programs measured knowledge 

and effective use of contraceptives as outcomes rather than decision 

making per se.

In contraceptive use at least, it cannot be assumed that the 

teenager has the cognitive ability to adequately or accurately 

interpret the information presented, particularily if the content is 

abstract rather than concrete. Determination of the presence or 

absence of formal operational reasoning in the interpersonal domain 

instead of on the physical domain may provide a more accurate guide to 

the level at which content is presented.
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Summary

Three levels of decision making strategies can be identified from 

the literature which relate to the steps of decision making as 

outlined in Chapter 1. The optimizing strategy (Janis & Mann, 1977) 

provides for the ideal. It includes surveying for a wide variety of 

alternative, conscientious weighing of the consequences, and 

reconsideration of information between the time of selecting the 

alternative and implementation. No empirical evidence for the 

approach among adolescents was found. It requires a systematic 

hypothetical approach to decisions which is consistent with the 

characteristics of consolidated formal reasoning.

Simon's (1976) satisficing or "good enough" approach decreases 

the complexity of d '„ion making by limiting the amount of 

information processing involved. Fewer alternatives and consequences 

are considered. The studies by Harren (1979), Lewis (1981), and 

Schvaneveldt and Adams (1983) indicate liberal use of satisficing 

approach and sparse use of the optimizing approach. The compromised 

strategy is also congruent with the cognitive ability characteristic 

of concrete operations.

The quasi-satisficing (Janis & Mann, 1977) and immediate closure 

(Paolucci et al, 1977) are also useful in consideration adolescent 

decision making regarding sexual activity. Both involve minimal 

cognitive processing. The quasi-satisficing follows the "norm of the 

group." Decisions are made on the basis of minimizing disapproval and 

maximizing self-approval and social approval. It fits well with
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decisions based on the need for peer approval, need to maintain self

esteem or to prevent guilt.

The immediate closure approach results in impulsive decision 

making without considering other alternatives. Bolstering or 

rationalization of the decision follows implementation. It appears to 

be the strategy reflected in statements like "It just happened." or in 

the reasoning that sex is better if it is not planned.

Studies measuring the relationship of cognitive development and 

decision making regarding sexual activity are limited. Cognitive 

development is more often inferred from knowledge. Decision making is 

frequently identified with effectiveness of contraceptive use rather 

than the decision to abstain or to have intercourse. The studies 

which incorporated developmental principles into education or 

counseling provide evidence that more effective decison making can be 

fostered.

Intervening Variables 

A number of variables have been identified in the literature as 

having at least a potential effect on adolescent decision making in 

general or regarding sexually oriented decisions. Vulnerability, self 

esteem, peer pressure, the influence of parents’ and friends’ values, 

and future goals, have been implicated from either a theoretical 

point of view or with empirical data.

Egocentrism and Vulnerability

Piaget perceived egocentrism as a factor limiting rapid 

transference from one stage of cognitive development to the next
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higher level (Piaget, 1954). Elkind (1967) viewed egocentrism as the 

link between the cognitive and affective domains at each stage of 

development. For adolescents it occurred at the period of transition 

between concrete to formal operations. Egocentrism occurred because 

of the ability to deal with abstraction and to think about others 

people's thinking, however the individual was not yet able to 

differentiate between the object of personal thoughts and those of 

others.

Adolescent egocentrism is reflected in the imaginary audience, 

the personal fable and in pseudostudity. The creation of "personal 

fables" or fantasies centers around the belief that the individual is 

special and therefore not subject to the same vulnerabilities as 

others. The belief that "I will not get caught", "I will not get 

hurt", or that "I will not get pregnant" may account for the 

willingness to take risks that they know intellectually are unwise.

The personal fable and feelings of invulnerability may account, at 

least in part, for the finding that 32% of sexually active adolescent 

girls had never used contraceptive within two years of initial 

intercourse. This percentage rose to 40% for those who began sexual 

activity by age 15 compared to 25% for those whose initial intercourse 

did not occur until 18 years of age (Zabin, Kantner, & Zelnik, 1979). 

Without the feeling of vulnerability related to the consequences of 

sexual activity, motivation to postphone sexual intercourse would be 

lessened.

Elkind and Bowen (1979) constructed the Imaginary Audience Scale
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to measure egocentrism in adolescents. However, the scale only 

measures the self consciousness component of egocentrism as defined by 

Elkind. Use of the instrument supported the concept of that aspect of 

egocentrism during early adolescence ir one sample of 697 children 

between fourth and twelfth grade. The F ratio for grade level was 

F(3,692) = 16.53, p<.001 with significantly higher scores at eighth 

grade. Girls also scored higher than boys; F(l,692) = 19.83, p<.001.

Enright, Lapsley, & Shukla (1979) developed the Adolescent 

Egocentrism Scale to measure the imaginary audience, personal fable 

and self focus (self-consciousness) aspects of egocentrism. The 

initial study included ten male and female students from each of three 

age groups (sixth and eighth grade and college undergraduates). 

However, none of the items of the Likert-type scale appear to relate 

to the invulnerability aspects usually associated with the personal 

fable. Several of the personal fable items focused on the importance 

the subject placed on communicating unique feelings and viewpoints to 

others and trying to get others to know "what it is like to be me".

The personal fable increased between sixth and eighth grade and was 

lowest in the college age group. The self focus subscale increased 

across grade levels but was not significant at the .05 level. A 

principal factor analysis yielded one factor with an eigenvalue 

greater than one. Cronbach's alpha for internal consistency 

reliability was .78. The small sample size and the single factor on 

analysis suggest the need for caution in interpreting differences in 

age of appearance of the three subscales.
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Lapsley, Milstead, Quintana, Flannery & Buss (1986) researched 

the relationship of adolescent egocentrism with cognitive development 

in two studies. The first study of 183 sixth, eighth, tenth and 

twelfth grade students used the Adolescent Egocentism Scale (AES) by 

Enright et al, (1979) and Lunzer's (1965) verbal and mathematical 

analogies to measure egocentrism and cognitive development. Internal 

consistency reliability for the AES yielded a Cronbach's alpha of .72. 

Alpha for the verbal and mathematical analogies were .86 and .88 

respectively.

Significant grade effects were present for both the verbal, 

F(3,175) = 3.95, p<.05, and mathematical tasks, F(3,175) = 6.75, 

p<.05. The verbal analogies scores increased linearly across all 

grade levels from a mean of 7.13 at sixth grade to 10.16 at twelfth 

grade. Post hoc analysis using Scheffe procedure revealed that the 

tenth and twelfth grade subjects scored significantly better than the 

sixth grade students. Only the U shaped pattern of the self focus 

subscale demonstrated significant differences. The self focus 

subscale had a positive correlation with verbal analogies with the 

eighth grade r = .28, (p<.05) and twelfth grade, r = .24 (p<.05). The 

personal fable was negatively correlated with verbal analogies at the 

sixth (r = -.29, p<.05) and 10th grade (r = -.33, p<.05). The 

numerical analogies demonstrated no significant pattern. Caution 

needs to be taken in interpreting the Pearson's correlation 

coefficients due to the nonlinear nature of the date on the self focus 

scale.

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



44

Because of the inconclusive findings on the first study, Lapsley 

and associates conducted a second study using Elkind and Bowens's 

(1979) Imaginary Audience Scale (IAS) in addition to the Adolescent 

Egocentrism Scale (AES) to measure egocentrism. Lunzer's (1965) 

verbal analogies (VA) and the Test of Logical Thinking or TOLT (Tobin 

and Capie, 1981) were used to measure cognitive development. The 

117 subjects were from the seventh, ninth, and eleventh grade in the 

same metropolitan school district as the first study and 56 college 

freshmen AES reliability was .86 with subscale alpha ranging from .75 

to .86. Internal consistency reliability for Elkind's scale was .70. 

Lunzer's verbal analogies had a reliability coefficient of .83 and the 

TOLT .91.

Analysis of variance revealed a significant grade effect for all 

four instruments. For the IAS, F(3,165) = 11.51, p<.05, with the 

seventh and ninth grader displaying more concern for the imaginary 

audience than either the eleventh grade subjects or the college 

freshmen. The ninth graders also scored higher on the imaginary 

audience and personal fable on the AES than did the college freshmen; 

F(3,165) = 3.10, p<.05. The eleventh graders and college students 

performed significantly better than the seventh graders on the verbal 

analogies, F(3,165) = 88.47, p<.05. All group comparisons on the TOLT 

were significant, F(3,165) = 181.56, p<.05) except between the seventh 

and ninth grades. The TOLT-C (combinatorial tasks) were analyzed 

separately from the remaining TOLT items and yielded an 

F(3,165) = 60.31, p<.05). On both the TOLT and TOLT-C the ninth grade
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had lower mean scores than the seventh grade subjects. The difference 

was not significant on the TOLT and group comparisons were not 

reported for the TOLT-C.

Significant negative correlations were present between the AES 

and the verbal analogies at the seventh grade (r = -.26, p = .05) and 

eleventh grade (r = -.28, p<.05) and a positive correlation at the 

ninth grade (r = .26, p<.05). None the AES scores correlated 

significantly with the TOLT scores. Scores on Elkind's IAS correlated 

negatively with the TOLT-C at the seventh grade (r = -.27, p<.05), and 

with the TOLT at the eleventh grade (r = -.42, p<.05) and with college 

freshmen (r = -.22, p<.05). The correlation between the AES and IAS 

was .27 (p<.05) when controlled for age.

Hudson and Gray (1986) tested the relationship of egocentrism to 

cognitive development. They-used Enright, Lapsley, and Shukla's

(1979) Adolescent Egocentrism scale (AES) and the How is your Logic? 

Scale (Gray, 1976) with a sample of 129 sixth, eighth, and tenth 

through twelfth grade students. They found that the imaginary 

audience peaked during the transitional phase in early formal 

operations but that the personal fable did not peak until 

approximately two years later. However, age effect was significant 

only on the imaginary audience; F(3,121) = 5.84, p = .001. This would 

suggest that the period of greatest feelings of invulnerability may 

not occur until middle adolescence rather than early adolescence.

There is only modest evidence in the findings of studies to 

support the concept on adolescent egocentrism as measured by either
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Elkind and Bowen (1979) or Enright et al (1979). The relationship of 

egocentrism to cognitive development had even weaker support. The IAS 

(Elkind & Bowen, 1979) and the AES (Enright et al, 1979) do not appear 

to measure the same behaviors thus comparisons are difficult. Neither 

instrument measure the vulnerability aspect of the personal fable. 

Interestingly, the AES and IAS did not correlate with the same 

cognitive measures in the one study in which both the AES and IAS were 

used (Lapsley et al, 1986).

Perceived Vulnerability. Perceived vulnerability as a variable 

in behavior has been primarily researched in relationship to health 

beliefs. Gochman (1972) studied general perceived vulnerability and 

vulnerability specifically related to traumatic dental events in three 

groups of school children ranging in age from 8 to 17 years. A 15 

item, 7-point Likert-type scale was used to measure general perceived 

vulnerability. The children were also presented with nine pairs of 

pictures of mouths and asked to select the the mouth they would choose 

to be theirs. Those who selected mouths on the basis of healthy 

appearance scored higher on both the general and specific 

vulnerability scales than those who selected mouths on the basis of 

attractiveness. Subjects who anticipated dental visits within the 

following year for health reasons (dental problems or to ensure 

healthy teeth) scored higher on perceived vulnerability than those who 

anticipated dental contacts for appearance purposes. Non-inner city 

subjects perceived greater vulnerability than inner city subjects. 

Children in both groups below the age of 12 perceived less
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vulnerability than older subjects.

Urberg and Robbins (1984) expanded Gochman's general 

vulnerability scale to 22 items on a 5-point Likert-type scale and 

developed a separate 12 item scale to measure vulnerability to 

smoking. The questionnaires were administered to white middle class 

students, sixth through twelfth grade in two midwestern school 

districts. Sample A subjects also completed two experience-with- 

illness measures. There were 491 students in Sample A and 560 in 

Sample B. Internal consistency reliability using Cronbach's alpha 

ranged from .80 to .86 on the two sets of scales.

Perceptions of vulnerability to illness related to smoking 

decreased rapidly between grades six and eight and then increased 

slowly in both groups. Analysis of variances yielded ratios for F 

(6,474) = 5.063, p <.01 and F(6,559) = 4.63, p<.02 for Sample A and B 

respectively. When controlled for effects of friends smoking and 

subject smoking, the decrease from grades six to eight remained the 

same, however, the increase in vulnerability from grades eight to 

twelve was greater. Boys in Sample B felt more vulnerable to effects 

of smoking than other subjects.

Grade effect for the general vulnerability was significant only 

for Sample B (F(6,559) = 2.52, p<.02). Post hoc analysis revealed 

that sixth and tenth graders felt less vulnerable than subjects in the 

other grades, but no significant trend was found. Girls perceived 

more vulnerability to general health problems than boys. General 

vulnerability was correlated with greater experience with illness and
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accidents (r = .21, pC.OOl).

Subjects who had friends who smoked perceived less vulnerability 

to the negative effects of smoking (r = -.21, p<.001). The 

correlation between smoking vulnerability and general vulnerability 

was not significant (r = .03). Stepwise multiple regression analysis 

of the subjects' smoking behavior revealed that the smoking behavior 

of friends and perceived vulnerability related to smoking accounted 

for 36% of the variance. General vulnerability and family smoking 

behaviors contributed another one percent.

The studies provide some support for a developmental trend to 

perceived vulnerability. They also indicate that life experiences may 

alter the perception of vulnerability. Generalizing the results of 

the Urberg and Robbins (1984) study suggests that adolescents with 

friends who are sexually active without experiencing a pregnancy may 

perceive themselves less vulnerable to the negative consequences of 

sexual activity. This may be particularly true of younger adolescents 

at the lowest level of perceived vulnerability. The studies also 

indicate that invulnerability may occur earlier than other aspects of 

adolescent egocentrism or even other aspects of the personal fable. 

However, the differences in instruments, sample selection, size, and 

characteristics necessitate caution in the interpretations.

It has been presumed that data indicating the possibility of 

pregnancy following unprotected intercourse would increase the woman's 

feeling of vulnerability regarding pregnancy. If so, contraceptive 

counseling at this time would increase the effective use of
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contraceptives. Marcy et al (1983) found that this may not 

be true. One half of the subjects in that study received counseling 

regarding contraceptives at the time of a negative pregnancy test, the 

remaining subjects were offered counseling at a routine medical 

examination appointment. No difference was found relating to the 

timing of the counseling. Nearly 77% of the subjects receiving 

information at the time of the medical examination and 74% of those 

who accepted counseling at the time of the negative pregnancy test 

were effectively using contraceptives one year later. The negative 

pregnancy test group was also significantly older (16.7) than the 

routine examination group (15.9 years).

If vulnerability (or invulnerability) is a part of adolescent 

egocentrism, or if Urberg and Robbin’s (1984) findings can be 

generalized (only with caution), the negative pregnancy test group 

would be expected to have higher levels of contraceptive use on 

follow-up. Other factors may need to be considered. Marcy et al did 

not report the motivation for the medical examination. Perceived 

vulnerability was not measured thus it is not known if vulnerability, 

level of understanding regarding the consequences of sexual activity, 

or other factors prompted the effective use of contraceptives.

Cvetkovich, Grote, Bjorseth, and Sarkissian (1975) also cite 

similar findings in their research among college females. Interviews 

by the Cvetkovich group revealed that many adolescent females and 

males interpreted lack of pregnancy after repeated unprotected 

intercourse as evidence of sterility and a negative pregnancy test as
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confirmation of this belief. Thus instead of increasing feelings of 

vulnerability, the negative test decreased such perceptions.

Cvetkovich’s findings are similar to those of Miller (1976) with a 

small sample (N = 52) of 17-26 year old subjects. Many reported 

experiencing a delay in onset of the menstrual period following 

intercourse and assumed a cause and effect relationship. One subject 

reported deliberately having unprotected intercourse at a high risk 

time to prove she was infertile.

Caution is needed in attempting to make any generalizations from 

the above studies. True comparisons are not possible due to the 

variations in age of the subjects and differences in methodology and 

focus of the studies. However, it does seem that we cannot assume 

perceptions of vulnerability among sexually active adolescents. The 

findings may indicate the opposite, that misconceptions about body 

functioning may foster perceptions of invulnerability. The studies 

point out the elusive role of vulnerability or invulnerability in the 

decisions regarding sexual activity among adolescents.

Self-Esteem

Rosenberg’s (1965) self-esteem scale was developed as part of a 

larger instrument to measure aspects of self concept among 

adolescents. Rosenberg selected his sample of 4600 junior and senior 

students from 12 secondary schools in the state of New York. 

Communities were first stratified by population and then schools were 

randomly selected from within each of four community subgroups, 

socioeconomic status was determined by father’s occupation and primary

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



51

source of income and education. Father's income was later dropped 

because many students could not provide that information.

The RSE scale is a 10 item Guttman scale which, through use of 

"contrived" items, yields a seven point scale. The reproducibility of 

the scale is 92% and its scalability is 72%. Rosenberg perceived its 

advantages to be ease in administration and economy of time. Positive 

and negative items are alternated to reduce the effect of respondent 

set. Rosenberg (1965) also reports use of the scale in Likert-type 

format in one study of adults.

Rosenberg believed that an individual's self-opinion is largely 

determined by what others think of them. Two of the items were 

intended to measure the individual's perception of what others think 

about the subject. High self-esteem was defined in the scale as the 

feeling that one is "good enough", a person of worth and equal to 

others, with respect for one's self and what the self is perceived to 

be. It indicates self acceptance but not superiority in relationship 

to others. Low self-esteem implied self rejection, self

dissatisfaction, and lack of respect for the self one has observed.

Rosenberg claimed criterion validity in comparing scores on the 

self-esteem scale with characteristics frequently associated with low 

self-esteem in clinical practice. His study revealed a negative 

correlation between scores on the RSE scale and sensitivity to 

criticism, to self-report of loneliness, and of the number of physical 

symptoms. Scores on the self-esteem scale were positively correlated 

with stability of self-concept and active class participation.
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Students of upper socioeconomic class scored slightly higher than 

those of lower socioeconomic status. There was no difference across 

socioeconomic status among subjects who scored in the middle range of 

self-esteem scores. There was no difference between Catholic and 

Protestant subjects.

In a sample of 8 to 14 year old subjects from Baltimore,

Simmons, Rosenberg, and Rosenberg (1973) found that the self-esteem 

scores among the 12 year old students were slightly lower than among 

the 8 to 11 year old group. However, scores increased sharply 

again at age 13 and continued to rise throughout adolescence. Further 

analysis revealed lower self-esteem scores, higher self-consciousness, 

and higher level of instability of self-concept among students who had 

recently entered junior high than those who were still in the 

elementary school setting.

Simmons & Rosenberg (1975) found gender differences in self

esteem in adolescence between 12 and 18 years of age. In addition, 

there was also racial differences among the girls. The percentage of 

white females with low self-esteem was greatest in the 15 to 18 age 

group, whereas boys showed a slight decrease in self-esteem in the 12 

to 14 year old age range. The amount of change for the boys was not 

significant. Self-esteem among black adolescents was higher than for 

whites and remained stable throughout adolescence. Simmons and 

Rosenberg suggest that the black girl’s higher expectation of a career 

may partially account for higher self-esteem.

One longitudinal study found more self-esteem problems in early
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adolescent white girls who passed through puberty, began dating and 

changed schools (entered junior high or high school) all the same 

year. The greatest decline in self-esteem was experienced by those 

with initial low self-esteem prior to puberty (Simmons, Blyth, Van 

Cleave, & Bush, 1979).

Two studies were found which used Rosenberg's Self-esteem scale 

as a Likert-type scale. Bachman and O'Malley (1977) used the items in 

a 5-point scale as part of a larger nationwide longitudinal study. 

Results were reported on 1,608 subjects who were tenth grade at the 

beginning of the study. Self-esteem was measured during the tenth, 

eleventh, and twelfth grade and again approximately five years after 

having completed high school. Internal reliability coefficient alphas 

ranged from .75 to .81. A single test-retest reliability was .75. 

Factor analysis for construct validity revealed a strong first factor 

which accounted for 64% of the variance on first testing and 69% of 

the variance on the last testing.

Differences in self-esteem existed in comparisons for educational 

achievement at end of ninth grade, educational attainment, 

occupational status, parents socioeconomic status. However, all 

groupings demonstrated significant and parallel increase in self

esteem scores from tenth grade to 4 years post graduation.

McCarthy and Hoge (1982) measured self-esteem in a sample of 

1,970 students from two mid-Atlantic cities from both public and 

private schools. Rosenberg’s Self-Esteem scale was administered to 

students in the 7th, 9th and 11th grades and repeated again one year
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later. Cronbach’s alpha was .74 for the first year and .77 for the 

second set of scores. Comparisons of t-scores between first and 

second year were significant for each age group (t=6.30, 3.41, 6.05, 

p<.001, for 7th, 9th, and 11th grades respectively). Differences 

between grade level at each testing were also significant (F = 33, 

df = 2,1778, p <.001 year one and F = 24.4, p <.001 year two). Post 

hoc comparisons using the Scheffe test (p=,05) revealed that the 7th 

grade scored significantly lower than the 9th grade on initial 

testing. Second year post hoc comparisons revealed significant 

differences between 8th and 10th grades and between 10th and 12 

grades. Self-esteem scores increased across grade levels.

Studies have found that gender differences in self-esteem appear 

to start at adolescence with female subjects scoring lower (Loeb & 

Horst, 1978; Simmon & Rosenberg, 1975). Self-esteem was also less 

stable in early adolescence. The cognitive development of adolescence 

may foster insight into negative messages regarding her femininity.

A number of studies have correlated low self-esteem with 

adolescent pregnancy. The adolescent with low self-esteem is more 

likely to engage in unplanned, unprotected sexual activity. She is 

more likely to have few or no satisfactory relationship with other 

females and to report her most positive relationship is with her 

sexual partner (Abernathy, 1976). Miller (1976) also found lower 

self-esteem more frequently among subjects with unprotected sexual 

intercourse. Subjects were also more likely to refuse intercourse 

when they reported more respect for their partner.
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The studies by Miller and Abernathy involved small convenience 

samples. Two longitudinal studies have failed to find significant 

differences related to self-esteem. Robbins, Kaplan and Martin (1985) 

studied over 2100 adolescents for one decade beginning in 1971 when 

the subjects were in seventh grade. Self esteem was significantly 

correlated with premarital pregnancy in the 12 to 15 year old group 

but not for the subjects between 16 to 17 or 18 to 20 years of age. 

However, self-esteem was significantly correlated with family stress, 

poor school performance and educational goals at all age groups.

In a prospective study completed in 1981, Vernon, Green, and 

Frothingham (1983) studied the relationship of self-esteem, attitudes 

toward pregnancy, and demographic variables with pregnancy rate among 

the teenage subjects. Subjects included 874 high school girls 13 to 

19 years of age from two high schools in one city in North Carolina. 

Coopersmith's Self-Esteem Inventory was used to measure self-esteem. 

Pregnancy information was obtained one year later. No differences in 

pregnancy rate were found between those scoring in low, intermediate 

or high self-esteem groups.

The findings regarding self-esteem are not consistent.

Measurement of self-esteem varied. Vernon et al used Coopersmith’s 

Self-Esteem Inventory, Robbins et al constructed a scale to measure 

all the variables included, and Miller and Abernathy do not report 

the self-esteem tool used. Only Robbins et al performed comparisons 

by age groupings. All measured pregnancy rate rather than rate of 

sexual activity, thus the role of self-esteem in adolescent sexual
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intercourse is not addressed in these studies.

Peer Pressure

Brown (1982) in a retrospective study, asked 297 college students 

how much peer pressure they had perceived in high school regarding 

school and social life, dating, sexual activity, and drug use. A 

5-point Likert-type scale was used. Females perceived more peer 

pressure to date and to have a steady heterosexual relationship, 

while male subjects recalled more peer pressure to engage in sexual 

intercourse. Neither gender recalled that they felt more than modest 

peer pressure. Respondents who had engaged in sexual intercourse in 

high school perceived significantly more peer pressure than those who 

remained virgins, even when controlling for gender and attitudes of 

sexual permissiveness. Males also reported more liberal attitudes 

toward premarital sexual activity. Females who condoned sexual 

intercourse among causal acquaintances felt significantly stronger 

peer pressure toward sexual intercourse than females with more 

conservative attitudes (F(2,225) = 5.86, p<.01).

Although recall of perceptions several years after an occurence 

may be questionable, it may provide a fairly accurate picture of 

perceptions involving ongoing behaviors that were viewed as 

significant at the time. Perceptions of peer pressure have been 

inferred in other studies regarding sexual activity among adolescents 

but only a few actually measured peer pressure and most of these 

involved college aged subjects.

Juhasz, Kaufman and Meyer (1986) conducted a descriptive study
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among 451 urban Chicago youths 15 to 18 years of age regarding their 

feelings and perceptions about sexual behavior. Approximately 35% of 

boys and girls responded that most adolescents of their age were 

having sexual intercourse on a regular basis (at least once every few 

months). Thirty percent stated that they did not know the incidence 

of sexual activity among other teenagers. More than half of all 

subjects felt pressure to have sexual intercourse whether they wanted 

to do so or not (males 55%, females 57%). Twenty one percent of the 

girls thought teenagers had sexual intercourse because they were 

pressured into doing it. Caution must be taken in generalizing the 

results of one convenience study. However, if Juhasz's finding are 

indicative of the larger adolescent population, peer pressure 

regarding sexual activity is a relevant concern.

Brown, Clasen, and Eicher (1986) studied perceived peer pressure 

and peer conformity dispositions among 1,027 six to ninth grade 

subjects from one urban and one small rural city. A 53 item 7-point 

semantic differential scale was used to measure peer pressure.

Internal consistency reliability using Cronbach's alpha was .77 for 

rural subject responses and .89 for responses of the urban subjects. 

Hypothetical situations were used to measure peer conformity 

disposition. Comparisons were made for type of activity and for age 

of subjects.

Subjects perceived more peer pressure toward involvement in 

neutral or positive activities than toward misconduct. Perceived peer 

pressure toward misconduct was greatest among 15 and 16 year old
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subjects. No gender differences were present. An inverted U curve 

was present for neutral and misconduct peer conformity disposition. 

Males were more inclined than females to follow peers in misconduct 

activities. Perceived pressure toward peer conformity decreased 

across grade level for the urban respondents, with minimal changes 

among the rural subjects (Clasen & Brown, 1985).

The authors suggested that some of the decline in peer conformity 

among older subjects related to the nature of the misconduct 

activities. The list included smoking, drinking, and driving a car 

below the age of 15, all of which become legal activities at a given

age. The finding that peer pressure peaks in mid-adolescence 

correlates with Hatcher's (1976) findings of increasing peer 

involvement in mid-adolescence. No studies were found measuring need 

for peer approval. The need for peer approval could be reflected in 

the form of peer conformity.

Perception of Other's Values

Few studies have been done which focus on the relationship 

between peers' values concerning sexual activity and an adolescent’s 

own sexual activity. Billy, Udry and associates report on three 

studies based on the assumption that the acquisition of values and 

behaviors is determined by adolescents' social relationships. As part

of the first study, Billy, Rodgers, and Udry (1984) assessed 

homogeneity in same-gender friendships along the dimension of sexual 

intercourse among 408 eighth through tenth grade students initially 

from one junior high school. Mean age was 14.1 with a range of 12 to
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17 years. A questionnaire was used to obtain information about 

participation in minor deviant activity, to determine whether they had 

ever engaged in sexual intercourse and to identify three same-gender 

friends from the same school.

A nested contingency table and a log-odds ratio was used to 

analyze the results. A significant ratio existed for like status of 

sexual intercourse (virgin-virgin or nonvirgin-nonvirgin) for both 

white and black females but not for males. No other main effects or 

interaction effects were present related to race, gender, class in 

school, or participation in deviant activity. None of the variables 

were significant for male friendships. The authors suggested that 

sexual intercourse may be considered a gender appropriate norm for 

adolescent males, thus sexual activity need not be a criterion for 

friendships. Conversely, it is still less acceptable by society for 

adolescent females, thus they may need to seek friendship among girls 

with similar experiences.

Smith, Udry & Morris (1985) investigated the relationship between 

physical sexual development and the best friend's sexual behavior on 

the sexual behavior of nearly 600 white adolescents 12 to 15 years of 

age from two junior high schools. Sexual behavior was measured by 

self report of behaviors ranging from kissing to intercourse on a 

seven item Guttraan-type scale. The authors report scale reliability 

coefficient of .94 and scalability of .81. Physical development was 

measured by self report in a questionnaire, by self-identification 

using Tanner's drawings (Tanner, 1962), and by interviewer
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observations. Respondents were also asked to identify their three 

best male and female friends at the same school.

Stepwise regression analysis was used to predict the adolescent's 

sexual behavior by the subject's pubertal development, age, and sexual 

behavior of the subject's same-gender friends. The most predictive 

model included two main effects and an interaction effect between the 

female respondent's sexual development and her best friend's sexual 

behavior. The model accounted for 34% of the variance among female 

subjects. The influence of the friend's sexual behavior was 

considerably less if the subject's sexual development was low, and 

increased as development increased. Only 14% of the female subjects 

with low sexual development who also reported her best friend was 

sexually active had engaged in intercourse. One half of those with 

high sexual development and a sexually active best friend had 

experienced intercourse.

For males, the single most significant variable was his level of 

pubertal development. The sexual behavior of the subject's best 

friend had a separate main effect. However, no interaction effect was 

present with the male subjects. The two variables explained nearly 

25% of the variance among the males. As with the girls, age did not 

have a significant effect (Smith et al., 1985).

Billy and Udry (1985) reported on a two year followup of the 

virgin subjects with nonvirgin best friend from the larger study just 

cited (N=579 white and 110 black). The relationship between beginning 

sexual intercourse and a nonvirgin best friend was significant only
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for white females. Twenty-six percent of white females had made the 

transition from virginity to nonvirginity by the second interview. 

However, a virgin girl who had one friend who had sexual intercourse 

at the time of the first interview was twice as likely to have sexual

intercourse by the second interview as one with virgin male and female

best friends. The virgin girl with both her best male and female best

friends being nonvirgin was more than eighteen times as likely to 

have engaged in sexual intercourse.

McCormick, Izzo, and Folcik (1985) examined the relationship 

between sexual attitudes and reported sexual behavior in a sample of 

75 male and 88 female students from three high schools in a rural New 

York county. They used a simplified version of Reiss's description of

premarital sexual standards (Reiss, 1967) to measure sexual attitudes. 

Teenagers with more liberal premarital sexual standards reported more 

intimate sexual activity than those with conservative attitudes 

(Pearson r = .34, p = <.001). Attitudes regarding premarital sexual 

activity accounted for 11.5% of the variance in the teenagers reported 

level of sexual intimacy. Sexual intimacy in the study was defined as 

ranging from kissing good night to sexual intercourse, thus some 

caution may be needed in interpreting sexual intimacy as indicating 

actual sexual intercourse.

These studies by Udry and associates would seen to indicate that 

the behavior of friends is one relevant factor in understanding 

adolescent sexual behavior. Early maturing adolescent girls with 

sexually active friends would be at greater risk for early sexual
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activity. Liberal attitudes regarding sexual activity may further 

increase the likelihood of such activity. The next several studies 

focus on the influence of friends' and parents' values on the 

adolescent's sexual behavior.

In a sample of 483 high school and 205 college students,

Jessor and Jessor (1975) found a pattern among subjects who made the 

transition from virgin to nonvirgin status in the four years of the 

study. The pattern included more liberal values among the nonvirgins, 

at least one parent, and a peer group that supported their behavior. 

They demonstrated greater reliance upon friends than parents, and 

engaged more in other nonconventional behavior.

Shah and Zelnik (1981) reported on the findings of the second 

national survey conducted in 1976, with a probability sample of 2,193 

women 15 to 19 years of age. Thirty-two percent were black 

respondents. Among the black women, 53% perceived that their views 

about premarital sex resembled those of their friends, while 15% 

considered their views similar to their parents. Twenty percent of 

the white adolescents perceived their beliefs similar to their 

parents and 45% as resembling the views of their friends. Only nine 

percent of the black and 15% of the white subjects perceived their 

friends' and their parents' views as similar. Slightly more than 20% 

of each group perceived that their beliefs about premarital sex were 

different than either their friends’ or their parents’ beliefs.

Of those who believed that premarital sex was was acceptable, 57% 

of the blacks and 71% of the white subjects reported that their views
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were congruent with those of their friends. Only 10% of the blacks 

and 3% of the white subjects with permissive attitudes shared the 

views of their parents. Similarity with friends’ beliefs was also 

more prevalent among the black subjects who did not believe premarital 

sex was acceptable. Slightly more than 38% shared views of their 

friends and 28% shared views of parents. A reverse pattern of friend- 

parent influence was present among white subjects who did not believe 

premarital sex was acceptable. Nearly 34% perceived their parents' 

values as similar, 27% thought that both parents and friends 

disapproved of premarital sexual activity and 22% believed that they 

shared values with friends but not parents.

Actual rates of premarital sexual intercourse were lowest among 

the adolescents who perceived their views about sex as most like their 

parents. Only 17% of the white subjects and 50% of black females who 

shared similar views on premarital sex with their parents had 

sexual intercourse. Furthermore, of those who had intercourse 31% of 

the white and 12% of the black teens had experienced it only once. 

Among those who shared friends values, 69% of blacks and 54% of whites 

were sexually experienced.

Both Jessor and Jessor (1975) and Shah and Zelnik (1981) studied 

the influence of friends’ and parents’ values only with female 

subjects. Wilcox and Udry (1986) report sexual attitudes among 1,401 

male and female subjects who were part of a larger study. Subjects 

were asked to provide the names of three best male and three best 

female friends. This information was coded into the data to allow
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correlations between the sets of data. The adolescents responded to 

items regarding their attitudes about sexual activity, their sexual 

experience and the perceptions of their friends sexual attitudes and 

experience. The correlation between perceived and actual attitudes 

with same-gender white friends was .13 for females and .15 for males. 

The correlations between perceived and actual experiences with same- 

gender friends was .52 for females and .40 for males. The authors 

concluded that particularly white males used information about their 

friends1 sexual behavior to infer the friend's attitudes, but did so 

inaccurately.

Libby (1974) also studied the effects of perceived standards of 

parents and peers on sexual standards among both male and female 

subjects but with a sample of 436 university students. Female sexual 

permissiveness was correlated with her perceptions of parents' values 

toward premarital sexual activity, and the perceived closeness of her 

values to her mother's standards. Permissiveness of male subjects was 

also influenced by perceived closeness of the subject's standards to 

that of his friends' and peers' standards.

It appears from the studies cited that both parents' and friends' 

attitudes or values regarding sexual activity have an impact on the 

adolescent's sexual activity. Liberal premarital sexual values appear 

more closely aligned with friends than parents. However, the small 

number of studies, the differences in research methods and instruments 

and lack of any reliability information indicate a need for caution is 

generalizing the findings. The potential impact of perceived societal
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values regarding sexual activity was not considered in any of the 

studies reviewed.

Source of Information

Source of information about sexual matters may influence the 

adolescent's attitudes and values regarding sexual activity. Juhasz 

et al (1986) found that 33% of the boys and 45% of the girls desired 

more information on how to handle their sexual feelings. However, 

only 3% of the boys and 14% of the girls had received any information 

from either parent and 25% had discussed sexual matters with friends. 

Another 23% had received useful information from school.

Furstenberg, Herceg-Baron, Shea, and Webb (1984) found that 

parent-adolescent communication regarding sexual behavior followed 

rather than preceded sexual activity. Only 18% of a sample of 

adolescents using family planning services had told their mothers that 

they were sexually active at the time of the first appointment. Only 

30% said they would be comfortable in talking to their mother about 

birth control. Interviews with the mothers revealed that while most 

believed children should learn about sex and birth control at home, 

only one-third of the mothers had actually provided any information. 

Black teenagers reported higher levels of communication with their 

mothers than did the white teenagers. No differences were found 

across socioeconomic levels.

Not only do parents appear to have a low level of communication 

with adolescent children about sexual matters, but Newcomber and Udry 

(1985) concluded that they are also less specific in what they say to
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younger adolescents than with older teenagers. Although the 

congruence between the teenager’s perception of mother's attitudes and 

mother's reported attitude about adolescent sexual behavior was 70%, 

the congruence regarding content of what was discussed was slightly 

more than 50%. Agreement in perceptions of content was higher for 

mother-daughter pairs than for mother-son pairs. The number of 

fathers who agreed to be interviewed was insufficient for analysis.

Girls whose mother reported having discussed "things about sex" 

prior to the first interview were one-half as likely to have had 

sexual intercourse in the two year study period. However this was 

true only if the daughter also reported such discussion. The mother's 

communication did not seem to have the same impact on the son's 

behavior (Newcomber & Udry, (1985). One way in which parents 

impact on the adolescent's sexual decision appears to be the level of 

communication between child and parent. Not only is the amount of 

communication important, but more specific information appears to be 

needed at an earlier age. This could also increase the congruence 

between perceptions of attitudes and content.

Career and Occupational Goals

Several studies have identified that adolescent females with low 

educational and career expectations were less likely to have used 

effective contraception and thus were more likely to become pregnant 

(Hogan, Astone, & Kitagawa, 1985; Jessor & Jessor, 1975;, Ireson,

1984; Ralph, Lochman, & Thomas, 1984; Vernon, Green & Frothingham, 

1983). Therefore, it appears relevant to consider aspirations of one
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or both of them as potential intervening variables.

Only Hogan et al (1985) reports the influence of career 

aspiration on initiation of sexual activity as well as on effective 

contraception use among 470 black Chicago adolescents. The 

differences between high and low career aspirations were marginally 

significant with 35% of females and 20% of males with high career 

aspirations and 19% of females and 13% of males with low aspirations 

effectively using contraceptives (p<.10). The effect of future 

aspirations on contraceptive use was independent of the effect 

relative to the initiation of sexual intercourse. No specific 

percentages were given related to initiation of sexual activity.

Adolescents with more specific or higher educational and career 

goals may perceive that they have more to lose by engaging in 

unprotected sexual activity than those with low aspirations. Deciding 

on educational or career choice from among a variety of alternative 

and defining specific future goals is more consistent with the 

abstract reasoning of formal operations.

Summary

Several factors have been identified in the literature as which 

appear to be potential intervening variables in adolescents’ decision 

making regarding sexual activity. Ineffective use of formal 

operations in early adolescence has been attributed in part to 

adolescent egocentrism (Piaget, 1954). Berzonsky (1978) suggested 

that the egocentrism interfered with effective use of formal 

reasoning. Elkind (1967) proposed that adolescent egocentrism
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developed in early adolescents with the emergence of formal reasoning. 

Resolution occurred when formal operations became established.

Studies by Elkind and Bowen (1979), Enright et al (1979), Lapsley et 

al (1986), and Hudson and Gray (1986) provide only modest support for 

the presence of egocentrism or for the correlation between egocentrism 

and cognitive development.

Studies provide some support for a developmental trend of 

perceived vulnerability related to dental care (Gochman, 1972) and 

smoking (Urberg & Robbins, 1984). The lowest level of vulnerability 

occurred in early adolescence with a gradual increase through middle 

and late adolescence. Developmental trends were not evident in the 

studies regarding sexual activity. The occurrence of sufficiently 

delayed menses following unprotected intercourse to prompt pregnancy 

testing was not found to increase perceptions of vulnerability (Marcy 

et al, 1983; Cvetkovich et al, 1975; Miller, 1976). The findings 

could be interpreted as support for the feelings of invulnerability. 

Evidence of the relationship of age changes to vulnerability regarding 

sexual activity is lacking and needs further investigation.

Self-esteem has been found to have gender and age related 

differences. Gender difference began in early adolescence with white 

girls demonstrating the lowest score (Simmons & Rosenberg, 1975; Loeb 

& Horst, 1978). Data regarding age differences were not consistent, 

however, the most frequent trend involved a steady increase in self

esteem after age 12-14 (Simmons et al, 1973; McCarthy & Hoge, 1982; 

Simmons et al, 1979). The studies just cited used Rosenberg's Self-
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Esteem scale (1965) except Simmons et al (1973), thus providing a 

common base for comparisons.

Several studies correlated low self-esteem with the incidence of 

unplanned, unprotected sexual activity and unplanned pregnancy 

(Abernathy, 1976; Miller, 1976; Robbins et al, 1985). Robbins found 

the correlation true only for subjects between the ages of 12 and 15. 

Vernon et al (1983) found no differences related to self-esteem. Only 

Robbins performed comparisons by age group. Robbins et al and Vernon 

et al conducted longitudinal studies. Pregnancy rate rather than 

sexual activity was used as the dependent variable in all of the 

studies.

Only two studies were found which specifically investigated the 

incidence of peer pressure related to sexual activity (Brown, 1982; 

Juhasz et al, 1986). Both studies provide evidence that peer pressure 

to engage in sexual activity does exist and is a relevant concern. 

Brown et al (1986) measured peer pressure on a 53 item scale and found 

that peer pressure toward misconduct to be greater among the 15 and 16 

year old subjects than either younger or older subjects. Peer 

conformity was also noted to decline among older adolescents. No 

studies were found relating to the need for peer approval regarding 

sexual activity among adolescents. It seems reasonable that peer 

pressure and peer conformity could be related to the need for peer 

approval.

Both parents and friends were found to influence the adolescent's 

attitudes about sexual behavior as well as actual sexual activity.
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Adolescents with liberal beliefs about sexual activity were more 

likely to have been influenced by friends than parents (Shah & Zelnik, 

1981). Subjects with liberal views about sex were also more likely to 

be sexually active (Jessor & Jessor, 1975; McCormick et al, 1985). 

Among younger girls, physical maturity and at least one friend who 

was sexually active were associated with an increased likelihood of 

the subject becoming sexually active in the next year (Smith, Udry & 

Morris, 1985).

Mother-daughter communication about sexual matters was found to 

influence the girl’s sexual decisions in terms of delaying initiation 

of sexual activity. The limited data available on mother-son 

communication was less optimistic (Shah & Zelnik, 1981). No data were 

found regarding the effect of father-son communication. Two studies 

had attempted to include it in their investigations but were unable to 

obtain sufficient numbers of father-son pairs. Less than one-third of 

subjects reported receiving information from parents (Juhasz et al, 

1986; Fursenberg et al, 1984).

Low educational and career aspirations was found to be 

associated with less effective contraceptive use and higher incidence 

of unplanned pregnancy among adolescents (Hogan et al, 1985; Ireson, 

1984; Vernon et al, 1983). Only one reference was found to level of 

future goals and initiation of sexual activity (Hogan et al, 1985).

Summary

A review of the literature has presented empirical support (a) 

for measurement of formal operations during adolescence (b) that
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suboptimal decision making in adolescents may reflect the level of 

cognitive development, and (c) that affective responses may act as 

potential intervening variables in decisions regarding sexual activity 

among adolescents. In addition support is presented for the use of 

the combinatorial tasks in the measurement of logical reasoning.

Studies conducted by Martorano (1977), Lawson (1978), Tobin and 

Capie (1981), Neimark (1975), Keating and Clark (1980) and Kuhn et al

(1980) provide evidence that formal reasoning emerges in early 

adolescence around the age of 11 or 12. However, formal operations 

was not demonstrated by the majority of subjects in the studies prior 

to ninth or tenth grade. The proportion of adolescents demonstrating 

formal operations by twelfth grade ranged from 60 to 90%. Studies by 

Martorano (1977), Neimark (1975), Keating and Clark (1980), and Leskow 

(1968) provide support for the use of the combinatorial tasks to 

measure formal operations. The combination items were achieved at an 

earlier age than the permutation and correlation items. Thirty 

percent of subjects performed at the level of formal reasoning on the 

permutation item by eighth or ninth grade. The proportion increased 

steadily between ninth and twelfth grades.

Strategies of decision making discussed by Janis and Mann (1977), 

Simon (1976), and Paolucci et al (1977) provide models for decision 

making among adolescents. The strategies vary in the number of 

alternatives, consideration of consequences, and the amount of 

deliberation in choice selected. The optimizing strategy (Janis &
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Mann, 1977) requires systematic consideration of all elements. The 

satisficing (Simon, 1976) limits the alternatives and consideration of 

consequences and decreases deliberation time. The quasi-satisficing 

(Janis & Mann, 1977) and immediate closure (Paolucci et al, 1977) 

limit choices to one or two alternatives and minimize deliberation. 

Social norms and impulse form the basis for the decision.

Lewis (1981), Larcen et al (1974) and Spivacl: and Levine (1963) 

provide evidence that awareness of consequences increases with age.

The most rapid increase occurred during the high school years. An 

increase in the number of alternatives considered in hypothetical 

situations was associated with higher permutation scores (Sachs,

1985). Several studies demonstrated that a developmental approach in 

providing information and counseling increased demonstrated knowledge 

and/or effective contraceptive use among adolescents (Eisen, Zellman,

& McAlister, 1986; Marcy, Brown & Danielson, 1983; and Zabin et al, 

1985). No studies were found which measured the relationship of 

cognitive development to decisions to initiate sexual activity.

Perceptions of invulnerability, peer pressure, need for peer 

approval, low self-esteem, and the influence of friends’ values, have 

been suggested as affective variables influencing the adolescent's 

decision to engage in sexual intercourse. Lack of future aspirations, 

and misconceptions about sexual matters related to the sources of 

information have also been inferred.

There is no direct support for the presence of vulnerability as a 

part of adolescent egocentrism as proposed by Elkind (1967). The two
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commonly used intruments to measure egocentrism do not include items 

to measure vulnerability or invulnerability. Studies by Gochman 

(1972) and Urberg and Robbins (1984) provide support for age related 

changes of vulnerability regarding dental care and smoking. Feelings 

of vulnerability were lowest in early adolescence and then increased. 

Vulnerability per se has not been measured related to sexual matters. 

Lack of perceived vulnerability has been inferred from risk-taking 

sexual behavior (Marcy et al, 1983; Cvetkovich et al, 1975; Miller, 

1976). Further investigation and measurement of perceived 

vulnerability is needed in this area.

Empirical findings regarding the role of self-esteem in 

unprotected sexual activity and unplanned pregnancy are inclusive.

Two cross-sectional studies reported a correlation (Abernathy, 1976; 

Miller, 1976). Longitudinal studies have failed to demonstrate the 

same findings. Robbins et al (1985) found the correlation to be true 

among 12 to 15 year old girls but not the 15 to 18 year old subjects. 

Only Robbins performed comparisons by age group. Empirical data 

relating self-esteem to initiation of sexual activity is lacking.

Support for the perception of peer pressure related to sexual 

activity was presented in two studies. Juhasz et al (1986) reported 

that over 50% of both male and female adolescents felt peer pressure 

to engage in sexual activity. In a retrospective study, adolescent 

males perceived greater peer pressure than females toward sexual 

activity (Brown (1982). Females experiences more peer pressure for 

maintaining a steady heterosexual relationship. Brown, Clasen, and
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Eicher (1986) found that the perceptions of peer pressure and the 

tendency toward peer conformity in hypothetical situations were 

greatest among 15 to 16 years old subjects. Empirical studies related 

to the need for peer approval were not found.

Evidence was presented which supported the influence of both 

parents and friends in adolescents' attitudes and behavior regarding 

sexual activity. Adolescents with liberal beliefs about sexual 

activity were more likely to have been influenced by friends than by 

parents (Shah & Zelnik, 1981). Teenagers with liberal values about 

sex had a higher incidence of being sexually active (Jessor & Jessor, 

1975; McCormick et al, 1985). Having at least one sexually active 

best friend was increased the likelihood of initiating sexual 

intercourse in young adolescent virgins. It was less predictive among 

middle and older adolescents..

Adolescents who perceived theirs values regarding sexual activity 

to be similar to their parents' values were less likely to engage in 

sexual intercourse (Shah & Zelnik, 1981). Mother-daughter 

communication was also correlated with delaying the initiation of 

sexual activity. Mother-son communication did not have the same 

effect (Newcomber & Udry, 1985). No data was found regarding father- 

son communication.
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CHAPTER 3 

METHODOLOGY

The purpose of this study was to develop and validate an 

instrument which measures decision making in situations where there is 

a potential for sexual activity. Each phase of the study is discussed 

in sequence. Discussion of tools to measure cognitive development and 

the affective variables follows the discussion of the decision making 

instrument. The results of the rater reliability study for scoring 

the decision making items and the pilot study are included here as 

they deal with item development. The study sample, procedures for 

protection of human subjects, procedures for data collection and 

statistical analysis are included within each phase.

Instrument Development

In all three different tools were developed. The four phases 

in instrument development included item generation, a rater 

reliability study, pilot testing, and construct validation. Each of 

these is described in detail.

Item Generation

Decision Making. The tool to measure the steps of the decision 

making process consisted of a series of vignettes. Each involved 

heterosexual interaction which could lead to sexual activity. The 

vignettes focus on the four steps discussed in chapter 1: 

identification of the problem, generation of alternatives, 

consideration of the positive and negative consequences, and the
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selection of an alternative from among several given alternatives. 

These steps were chosen as they appear to represent the essential 

skills in decision making.

Decision making items consisted of hypothetical situations 

regarding heterosexual interaction which could involve sexual 

activity. The intent was to reflect realistic situations which 

today’s adolescents may encounter. Different situations were 

developed for each item to avoid cueing the subjects. Four situations 

were developed for each of the decision making steps for a total of 

sixteen vignettes.

The vignettes included first date, double dating, casual dating, 

and "going steady" situations. Elements of peer pressure, date 

pressure and mutual consideration of sexual intercourse were included. 

The vignettes measuring the selection from among alternatives included 

situations related to pregnancy resolution, prevention of pregnancy 

and sexually transmitted disease, and dealing with peer pressure. 

Responses were scored for the number of -; levant responses for each 

situation and for cognitive level of response to each. Cognitive 

scoring was based on criteria reflecting concrete and formal 

operations.

Content validity of the items was assured by presenting the 

vignettes to three individuals with ongoing contact with adolescents. 

One was a nurse in an adolescent clinic for sexually active, pregnant 

and parenting teens. The second was a family life educator who 

teaches in the family life/sex education programs in a number of the
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private schools in the metropolitan area. The third was a counselor 

in a general adolescent clinic with experience in conducting research 

related to psychosocial problems among preadolescents and adolescents. 

These individuals provided input related to content and terminology, 

as well as adolescents' interest and knowledge level.

Several teenagers served as consultants. They were asked to read 

the vignettes and respond in terms of clarity of intent, reading 

level, and to the relevance of the situations for today's teens. 

Parental consent was obtained before approaching the adolescents.

Both the parents and the adolescents were told that the teenager's 

involvement was voluntary and that anonymity and confidentiality would 

be maintained.

Affective Items. Several affective variables were 

identified which may influence decision making regarding sexual 

activity. These intervening variables included the adolescent's 

perception of peer beliefs and values, perception of parental and 

societal values and beliefs, feelings of invulnerability, need for 

social approval, self-esteem, and peer pressure. Other possible 

intervening variables included future educational and career goals, 

and previous experiences.

The need for peer approval scale included items focused on 

the perceived importance of being included and the risk of being 

excluded as part of a peer group in general situations. The peer 

pressure scale items related to perception of peer pressure and the 

likelihood of yielding to peer pressure in situations regarding sexual
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activity. Vulnerability items reflected the subjects perceived risk 

regarding possible consequences of engaging in sexual intercourse, 

including the risk of sexually transmitted disease, AIDS, pregnancy, 

parental response, and of jeopardizing future happiness.

The scales related to perception of friends’, parents', and other 

adults’ beliefs and values about sexual activity were each comprised 

of identical items beginning with the stem words "my friends 

think..." "my parents think..." and "most adults think...". Several 

items addressed the meaning of sexual activity for adolescents. Other 

items measured the adolescents' perception of the beliefs of others in 

each of the three reference groups about the appropriateness of sexual 

activity at various levels of a heterosexual relationship (going 

steady, care a lot, and engaged to be married). See Appendix A for 

variable items.

A previously validated self-esteem scale was used (Rosenberg, 

1979). All items for the intervening affective variables were 

randomly ordered in a 5-point Likert-type questionnaire. Responses for 

the intervening variables were summed across the items for each 

variable.

Cognitive Items. Two Piagetian combinatorial tasks, a 

combinations and a permutation item, were selected to assess the 

level of cognitive development. The development of combinatorial 

logic allows the adolescent to systematically consider all possible 

combinations, to separate one variable to be held constant while 

testing the others, and effectively solve for proportionality. The
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formal operational thinker attempts to isolate the laws or causes of 

the phenomenon under study (Inhelder & Piaget, 1958).

Combinatorial operations consist of the capability of 

systematically solving for confirmatory and nonconfirmatory 

combinations in a situation with a set of 4 elements (p, not-p, q, 

not-q). During concrete operations the solution is obtained by simple 

trial and error with incomplete combinations. Spontaneous systematic 

combinations are made during early adolescence. The ability is 

extended to systematic generation of permutations by late formal 

operations.

In the combinations task, the subject was asked to list all 

possible combinations from a set of letters or numbers or symbols 

using anywhere from one to all four elements. No consideration was 

given to ordering of the items. A total of 16 such combinations were 

possible with each set of four elements. The subjects in the study 

were asked to make as many sets or combinations as possible with four 

colored squares.

The permutation task involved the ability to reorder four 

elements. Subjects were asked to make up as many different license 

plates as they could, each with the numbers 1, 2, 3, and 4. Each 

number was to be used only once for each license plate. The task 

was scored for the total number of new permutations generated (product 

score) and for 3 process scores. The process scores included the 

number initial marks held constant (IMC), the number of grouped 

transformations (GT), and the pattern of transformations used (Leskow,
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1968, Leskow & Smock, 1970). The pattern reflected the degree to 

which the permutations were systematically generated.

Final Form. The completed form of the instrument before pilot 

testing included four items each to measure peer pressure and need for 

peer approval, six to measure vulnerability, and 14 each for 

perception of friends’, parents’, and other adults’ beliefs. Thirteen 

decision making vignettes were retained for testing following feedback 

from the consultants. Three items were retained to measure 

identification of problems, four each for generation of alteratives 

and identification of consequences and three for the step of selection 

of the best alternative from among given alternatives (See Appendix B).

Cognitive development items included one combinations task and 

one permutations task. Single items were included to obtain data 

regarding educational and career plans, sources of information about 

sexual matters, incidence of having engaged in sexual activity, or 

experience of pregnancy among the subjects or their siblings.

Rater Reliability Study

Once the decision making items were generated it was necessary to 

determine whether they could be evaluated with any degree of 

reliability across items and between raters. The process involved is 

outlined below.

Subjects. The subjects consisted of a panel of individuals 

selected on the basis of their understanding of Piaget's theory of 

cognition and of adolescent development. Approval for the study was 

received from the Indiana University Research and Sponsored Projects
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Committee on the Protection of Human Subjects (See Appendix C). 

Participation in the study was voluntary. Consent was indicated by 

the return of the completed materials. Ten individuals were invited 

to serve as judges or raters. Eight sets of responses were completed 

and returned. The respondents included two individuals with 

preparation in adolescent development, two certified nurse 

practitioners in contact with adolescent clients and four nursing 

faculty with preparation in child development. All had a working 

understanding of Piaget’s theory of cognitive development.

Procedure. Responses to the vignettes were submitted to the_ I

judges. The judges were provided with written criteria which 

distinguished concrete and formal operational thinking and a set of 

instructions. The panel members were asked to determine (1) if the 

responses produced by the items could be evaluated by the criteria,

(2) if the response represented concrete or formal operations, and

(3) if the criteria gave sufficient and appropriate guidelines for 

assessing the responses. The criteria are found in Appendix D.

Analysis. Data were analyzed for interrater reliability using 

the SPSSX Reliability procedure. One way analysis of variance with 

repeated measures design across the judges' responses was computed.

The data submitted to the judges consisted of a total of 204 

responses. Eight sets of responses were analyzed. The reliability 

procedure yielded a coefficient of agreement of .93. The coefficient 

was considered sufficient to be able to use this method of scoring for 

cognitive level of response on the decision making vignettes.
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Pilot Study

A pilot study was conducted to assess the functioning of the 

vignettes, the cognitive tasks, and the affective variable 

questionnaire. The items relating to personal experience were not 

included on the pilot instrument.

Subjects. The subjects were freshman college students enrolled 

in a large midwestern metropolitan university. Research findings 

reported by Lunzer (1965), Martorano (1977), and Kuhn, Langer, 

Kohlberg, and Haan (1977) indicated that a sufficient range of 

cognitive development exists among late adolescents to permit use of 

college freshman in the pilot study. An application for human 

subjects review was approved by the Indiana University Research and 

Sponsored Projects Committee on the Protection of Human Subjects 

(See Appendix E). Students were volunteers recruited from 

' introductory courses taken by a cross section of students.

Procedure. Faculty teaching introductory courses were asked to 

allow time to explain the study to the students in their class. The 

students received information about the purpose and requirements of 

participation in the study. They were invited to take part if they 

were 18 or 19 years old and a college freshman. Seventeen year old 

students were excluded as they were legal minors and would need 

parental consent. Older students were excluded to reduce the effect 

of other life experiences. Those who indicated that they were 

eligible were given the study packet consisting of 14 decision making 

vignettes, the questionnaire related to the affective variables, and
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the combinations and permutations tasks.

Requirements and approximate time involvement of the study was 

explained. They were instructed to not include their name on any 

study materials to insure confidentiality and anonymity. They were 

informed that participation was voluntary. Consent was indicated by 

returning the completed instrument by campus mail in the envelope 

provided by the researcher.

The subjects were also invited to give feedback regarding the 

clarity of the items or reality of the situations. This could be done 

in writing or if they preferred by interview. A separate envelope and 

a form for their name and telephone number was provided for that 

purpose. A total of 244 forms were distributed with 104 returns for 

a response rate of 42.6%. A number of students provided written 

feedback, and approximately one third of the subjects expressed 

willingness to provide additional verbal feedback. Eight of these 

students were contacted and provided additional feedback and 

suggestions.

Scoring of the decision making variables. Each of the decision 

making vignettes received two scores. The first score was the total 

number of relevant responses for each situation (problems, 

alternatives or consequences). The second was derived by scoring each 

response for cognitive level of that response. If the response 

depicted concrete level of thinking, according to the criteria 

outlined previously, it was assigned a score of one point. If it 

reflected criteria for formal operational thinking it was assigned a
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score of three points. Responses which had elements of both were 

considered transitional and given a score of two points. The response 

scores were then summed for the situation for a total item score. The 

score for each step of decision making (identification of problem, 

alternatives and consequences) was obtained by summing the average 

scores for each situation addressing that step.

Analysis. The male:female ratio of eligible students in 

distributing the instruments was 3:2. The returns, however, resulted 

in a 3:1 ratio of responses, with only 23 male subjects responding. 

Three of these had some missing data. This created a potential 

sampling bias related to gender. Preliminary analysis using Chi 

Square and analysis of variance techniques with 20 male and 20 

randomly selected female subjects revealed no gender difference on 

cognitive tasks or on the cognitive scores of the vignettes. There 

was also no differences related to age. Subject responses were pooled 

for the analysis of data.

Results. Scoring of the responses to the vignettes was 

completed by the researcher and five graduate students trained by the 

researcher. Items were scored according to the criteria established 

earlier (see Appendix D). The item was given a score of one if they 

reflected concrete level of reasoning, three if it reflected formal 

operations, and a two if it had sufficient elements of both to not 

fall strongly into either concrete or formal. The interrater 

reliability coefficient on 148 items was .79, indicating sufficient 

rater agreement of the cognitive scoring on the decision making items.
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Analysis of the scales for internal consistency reliability was 

accomplished using SPSSX Reliability program. The decision making 

variables produced Cronbach's Alpha levels of .49 to .69 for internal 

consistency reliability. The lowest reliability was associated with 

the cognitive score on the selection of an alternative from among a 

given set of alternatives. This step on the decision making required 

only one response per item, hence received only one score per item 

ranging from one to three. The cognitive score on the other decision 

making items may have multiple scored responses which were summed for 

a total item score. The low reliability coefficients could be in part 

attributable to the small number of items (three to four) for each 

variable. The decision making variables were considered to have 

moderate but acceptable reliability for further testing. The scale 

means, standard deviations and reliability for the decision making 

variables are in Table 3.

Table 3
Final Internal Consistency Reliability of the Decision Making Scales

Scales Items Mean SD Alpha

No. of Problems 3 8.38 3.44 .67
No. of alternatives 4 10.74 3.54 .53
No. of consequences 3 7.58 3.14 .68
Cognitive score on:
problems 3 11.02 5.51 .69
alternatives 4 13.40 4.95 .63
consequences 3 10.74 4.80 .57
selection of alternatives 3 6.40 1.98 .49

The scales for self esteem, perceptions of friends', of parents' 

and of adults' beliefs and values, and the cognitive tasks each
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produced a Cronbach’s Alpha ranging from .76 to .84, indicating 

acceptable internal consistency. Three items were dropped from the 

scales for perception of friends’, parents', and adults’ beliefs because 

of low item-total correlation. Since the items on the three scale 

were identical except for their orientation (friends, parents, other 

adults), items with low correlation on two of the three scales were 

dropped from all three scales.

The need for peer approval was considerably below the scale 

midpoint with relatively low variance. The responses to the items on 

the peer pressure scale were also consistently below the midpoint. 

Because both peer pressure and the need for peer approval 

developmentally peak earlier in adolescence these two scales were not 

altered. Number of items per scale, scale means, standard deviations 

and alpha are reported in Table 4.

Table 4
Final Internal Consistency Reliability of the Likert-type Scales

Scales Items Midpoint Mean SD Alpha

Friends 11 33 39.35 6.39 .81
Parents 11 33 29.14 6.82 .84
Adults 11 33 32.77 5.99 .76
Self-esteem 10 30 41.25 5.17 .83
Need for peer
approval 4 12 6.63 2.04 .69
Peer Pressure 4 12 10.18 3.47 .70
Vulnerability 6 18 16.38 3.11 .37

The scale to measure vulnerability did not perform well, 

producing an alpha of .37. It did not follow the theoretical 

developmental trend. This was considered inadequate reliability
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for further use without revisions. Existing items in the scale were 

revised and the number of items was expanded from 6 to 12. Two types 

of items were generated; those reflecting personal vulnerability to 

specific risks of sexual activity, and those reflecting a perception 

of greater vulnerability than peers in the same situation. The 

revised items were presented to two faculty members familiar with the 

concept of vulnerability/invulnerability during adolescence for 

response regarding content validity. The scale was not further 

pretested for reliability purposes.

Both the combinations task and the permutations task had ceiling 

effects, with 32% of subjects obtaining maximum scoring on the number 

of combinations generated and 34% of the subjects on the permutations 

task. A total of 60% of the subjects reached formal operations on the 

permutations task as defined by generating 75% of the possible new 

permutations. This is consistent with the definition for formal 

operations as used by Piaget (Inhelder & Piaget 1958).

The number of initial marks held constant and the number of 

transformations used in generating the permutations were evenly 

distributed across the possible scores. Mastery of the combinations 

task occurs earlier in cognitive development and is scored for only 

for the number of new combinations generated. Therefore, only the 

permutations task was retained for the construct validity study.

The average number of responses to the decision making items 

ranged from 2.1 to 3.7 per vignette. The directions for response were 

reworded to emphasize that as many responses as possible were desired.
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For example, "what are the possible problems that can develop for.." 

was reworded to "think about and list as many of the possible problems 

problems that could develop for them as you can". No substantive 

changes were made in any of the vignettes.

Construct Validity Study

In order to assure that high school students could complete the 

study in one class period, two situations were chosen from each of the 

first three steps of the decision making process. All three 

situations were retained in the selection of alternatives step due to 

lower reliability coefficients on that step and the fact that 

each produces only a single cognitive score.

Subjects. The subjects included 9th through 12th grade students 

from one school in a midwestern metropolitan city. The school was 

located on the edge of the inner city area and draws from families 

which represent a cross section of the population. Both male and 

female adolescents were included in the study. Students in special 

education classes were excluded. Subjects were volunteers 

recruited from study hall periods and several classes for which the 

content of the study was deemed relevent to class content.

The procedures for the protection of human subjects were 

reviewed and approved by the Indiana University School of Nursing 

Committee for the Protection of Human Subjects. The parents of the 

children deemed eligible for the study were sent a letter explaining 

the purpose and requirements of the study. An explanation of the 

purpose and requirements of the study was provided to those

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



89

adolescents whose parents have given consent. The subjects were 

assured of confidentiality and anonymity as well as the right to 

refuse to participate and to withdraw at any time during the study.

See Appendix F for the parents' and adolescents’ informed consent.

Procedure. The study was administered in a separate room during 

the subjects study hall or class period. The researcher was present 

throughout the times the study was conducted to answer any questions 

from the subjects. The subjects completed a total of three 

instruments: the decision making instrument, a permutations item to 

measure cognitive development, and the questionnaire which included the 

intervening affective variables, personal experiences regarding sexual 

activity, and demographic information (See Appendix G).

Analysis. Each step in the decision making process could 

function differently from the others instead of representing one 

dimension composed of several steps. Therefore, factor analysis was 

used to determine subscales or factors within the decision making 

instrument and the intervening affective variable scales.

One-way analysis of variance with group comparisons across 

class level was carried out on the data related for the permutations 

task (hypothesis 1). Multivariate analysis of variance of the number 

of relevant responses and cognitive scores on the steps of decision 

making was done by class and gender. The analyses were repeated by 

class and gender while controlling for each of the intervening 

variables which demonstrated a significant Pearson correlation with 

any of the decision making steps (hypotheses 2 and 3). One-way
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analysis of variance with group comparisons was computed on each of 

the decision making scales by low, middle, and high scores on the 

permutation task (hypothesis 4).

Summary

The development and validation of the tool was accomplished 

in three separate studies. The first study included three steps.

The decision making vignettes were developed and reviewed for content 

validity. An interrater agreement study was then conducted to verify 

ability to apply a set of criteria for scoring the level of cognitive 

development to the responses.

The second study was a pilot study to assess the functioning of 

the vignettes, the cognitive tasks, and the affective variable 

questionnaire related to the intervening variables. College freshmen 

18 and 19 years of age enrolled in several introductory courses served

as subjects for the pilot study. Exempt status was sought and

obtained from the Indiana University Research and Sponsored Projects 

Committee on the Protection of Human Subjects for both the rater 

reliability study and the pilot study. Selected responses to the 

decision making vignettes from the pilot study were analyzed for rater 

agreement of scoring. The decision making variable and intervening 

variable scales were analyzed for internal consistency reliability.

The final study was a construct validity study. Subjects were 

9th through 12th grade boys and girls from one high school in a

midwestern city. Both parental and student consent were sought in a
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manner to protect the rights of each, following review by the Indiana 

University School of Nursing Committee for the Protection of Human 

Subjects. The adolescent subjects responded to a series of the 

decision making vignettes, the affective variable questionnaire, and a 

permutation task of cognitive level of development.

Factor analysis was used to validate the scales within the 

instrument.. The data were analyzed for internal consistency 

reliability. One-way analysis of variance and multivariate analysis 

of variance were used to test the hypotheses. The results of the 

construct validity study are presented in Chapter A.
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CHAPTER 4 

FINDINGS AND DISCUSSION

The results of the final phase of the instruments development and 

validation, the construct validity study, are presented and discussed 

in this chapter. The characteristics of the study sample, reliability 

of the instruments, construct validity of the affective variable 

instruments, and the results of hypotheses testing are included.

Findings

Description of the Sample

A convenience sample of 98 high school students from one 

midwestern city served as the subjects in the study. They ranged in 

age from 13 to 18 years. Forty-six (47%) were freshmen, 13 (13%) 

sophomores, 16 (16%) juniors, and 23 (24%) seniors. Spearman 

Correlation between age and class in school was .79. Girls comprised 

60% (59) of the sample and boys 40% (39). The sample included 20% 

from minority racial groups which was representative of the racial 

distribution of the school as a whole. However, racial distribution 

across classes was unequal with all but 3 of the minority students 

either in the ninth or tenth grade (see Table 5 and 6).

The school is situated just beyond the inner city with the 

largest portion of students from lower middle to upper middle class 

homes (school principal, 1987). The middle socioeconomic status is 

consistent with the populations most frequently represented in
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research related to Piaget’s theory in this country.

Table 5
Summary of Subject for Age by Class and Gender

Age Freshman Sophomore Junior Senior Total

M F M F M F M F No. %

13 1 1 1
14 12 20 32 33
15 6 5 8 19 19.6
16 1 3 2 5 8 19 19.6
17 2 6 10 18 18.6
18 1 3 4 8 8.2

Total 20 25 3 10 7 9 9 14 97 100

Table 6
Summary of Subjects for Age by Race and Gender

Age White Black Other Total
M F M F M F No. %

13 1 1 1
14 9 14 3 4 2 32 33
15 4 11 2 2 19 19.6
16 7 8 1 1 1 19 19.6
17 7 9 1 1 18 18.6
18 2 4 1 1 8 8.2

Total 30 46 7 6 2 5 97 100

Nearly 84% of the subjects planned to obtain a college education 

or beyond. Forty percent had identified specific occupational goals 

and an additional 25.6% had narrowed their choice to within a single 

career field. There were no significant differences using a Chi 

Square procedure for career and educational goals by race, class, age 

or gender. A summary of these variables are presented in Table 7.
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Table 7
Summary of Educational and Career Goals. Source of Information 
about Sex and Sexual Activity

Variable freq %

Educational Aspirations
High School 5 5.1
Vocational/technical 2 2.0
College 72 73.5
Graduate School 10 10.2
Don’t Know yet 9 9.2

Career Goals
Undecided 12 12.2
Two or more unrelated career fields 17 17.3
Single general career field 25 25.6
Specific occupation:technical/clerical 9 9.2

artistic/creative 8 8.2
college preparation 13 13.3
graduate school prep 9 9.2

No response 5 5.1
Source of information about sex

Family Life Program 8 8.3
Growing Up Sexually Program 5 5.2
Parents/Parents plus other source 33 34.3
Friends 38 39.6
Books/magazines/TV 11 11.5

Talked to Friends about sex
Several times 71 72.4
Once or twice 24 24.5
Never 3 3.1

At least two friends have had sexual intercourse
Yes 64 65.3
No 20 20.4
Don't Know 14 14.3

Have been pregnant of have gotten a girl pregnant
Yes 2 2.0
No 95 96.9
Don't know 1 1.0

Because source of information and personal experience may 

influence decisions about sexual activity, several items addressed 

experiential exposure. Friends were most frequently identified as the 

source of information regarding sexual matters with parents ranking
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second. All but 3% of the subjects had discussed sexual matters with 

a friend. Nearly two thirds of the subjects stated that two or more 

of their friends had engaged in sexual intercourse a least one time.

No significant differences were found regarding source of sexual 

information by age, sex, race or class. Only one male and one female 

admitted to having personal experience with a pregnancy.

Over 40% of the sample reported having had sexual intercourse at 

least once. The percentage of black subjects so reporting was 

considerably higher than that for whites or other minorities (see 

Table 8). This is consistent with findings in the literature (Zelnik 

& Kantner, 1977). However, care must be taken in interpreting the 

results due to the small sample of minorities. Students who had 

engaged in sexual activity may have been more comfortable with the 

topic and thus more likely to participate in the study.

The number of girls reporting sexual intercourse increased across 

both age and class with the sharpest increases between the ages of 15 

and 16, and 16 and 17 years and correspondingly between sophomore, 

junior and senior classes. The number of boys reporting having 

engaged in sexual intercourse was highest among those 15 and 16 years 

of age (see Table 8). Gender and racial differences regarding 

reporting sexual intercourse were not significant at the .05 level. 

Class differences in reported sexual intercourse yielded a Chi Square 

of 11.50 (df=3) which was significant at the..009 level. Comparisons 

for age also produced a significant level of difference with a Chi 

square of 14.98 (df=4), p=.01.
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Table 8
Frequency and Percent Reporting Sexual Intercourse at Least Once by 
Race, Class and Age by Gender

Subsample total 
Male Female Total sample

Report of sexual 
intercourse f % f % f % %
Race

White 11 36 17 38 28 37 29
Black 5 71 4 67 9 69 9
Other 1 50 2 33 3 38 3

Class
Freshman 7 35 5 19 12 26 12
Sophomore 3 100 2 20 5 62 5
Junior 4 57 4 44 8 50 8
Senior 3 33 12 92 15 68 15

Age
14 3 25 4 20 7 22 7
15 4 67 1 8 5 26 5
16 6 67 5 50 11 58 12
17 3 38 8 89 11 64 12
18 1 33 4 80 5 63 5

Total 17 44 23 40 40 41 41

Reliability

Inter-rater agreement for the cognitive scoring of the decision 

making items was conducted for seven randomly selected subjects across 

183 responses. A one-way anova with repeated measures was computed to 

determine consistency in scoring between the researcher and one other 

rater. The coefficient of rater agreement was 96%.

Internal consistency reliability using SPSSX reliability 

program for Cronbach's alpha was assessed prior to hypotheses 

testing. The scales for the perception of friends', parents' and
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other adults’ values had initial alpha’s of .79, .78, and .70 

respectively. One item with low item-total correlation ('teens my age 

are too young to date’) was dropped from all three scales. The alpha 

for the scales with the remaining 10 items were .81, .77 and .74 

respectively. A summary of the scale means, standard deviation, with 

the number of items and alpha is found Table 9.

The 12 item scale for vulnerability, which had been revised and 

expanded following the pilot study produced an alpha of .70. Item- 

total scale correlations were all .25 or above. Deleting any of the 

items lowered the alpha level. The scales to measure peer pressure 

and need for peer approval produced Cronbach alphas of .77 and .67 

respectively.

Table 9
Internal Consistency Reliability for Scales

Scale items midpoint mean SD alpha

Original Scales
Friends values 11 33 36.95 6.75 .79
Parents values 11 33 27.64 6.79 .78
Adult values 11 33 30.78 5.95 .70
Self esteem 10 30 38.05 5.46 .76
Vulnerability 12 36 43.46 6.22 .70
Need Peer Approval 4 12 8.79 2.96 .67
Peer Pressure 4 12 11.56 4.05 .77

Revised scales
Friends values 10 30 33.34 6.44 .81
Parents values 10 30 24.36 6.01 .77
Adult values 10 30 28.09 5.62 .74

The Self-esteem scale (Rosenberg, 1979) produced an alpha of .76. 

This is consistent with the reliability of .74 and .77 reported by 

McCarthy and Hoge (1982) and the alphas of .75 to .81 reported by
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Bachman and O'Malley (1977). The scale was used as a Likert-type 

scale in each of these studies.

Construct Validity for Affective Scales

The Factor Analysis technique using an Alpha extraction 

was used to validate the scales. Those items designed to measure a 

construct were factor analyzed, limiting the number of factors to equal 

the number of scales. Items with factor loadings of at least .35 were 

considered acceptable. All items on the peer pressure and the need 

for peer approval scales loaded at that level. One to three items on 

the other scales failed to load at that level. All scales 

demonstrated adequate validity for further use in the study.

The items from Rosenberg's Self Esteem scale (Rosenberg,

1965, 1979) demonstrated three factors accounting for 59.2% of the 

variance of the scale. Six of the items loaded on the first factor of 

general self esteem. Feeling useless, feeling no good and the more 

general positive attitude about self loaded on the second factor of 

self worth. Respect for self entered as a single loading on the third 

factor.

These findings differ from Rosenberg (1979), who used a Guttman 

scaling approach. Kohn and Schooler (1969) and Bachman and O'Malley 

(1977) reported two scales from Likert-type scale use of the 

instrument. However, Kohn and Schooler report loading for only six of 

the items and Bachman and O'Malley for seven of the ten items.

Because of the discrepancies in findings and since the usual use of 

the tool is as a single scale, it was treated as a such in the study.
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Intervening Variables

The review of the literature indicated a need to consider the 

potential intervening effects of the affective variables from two 

perspectives. Previous studies have found both gender and racial 

differences for self-esteem. Data relating self-esteem to sexual 

activity is inconsistent. Perceptions of peer pressure may also 

demonstrate age differences (Brown, Clasen, & Eicher, 1986). Gender 

differences and racial differences of perceived peer pressure are less 

clear. Gender, racial, or age differences have not been adequately 

studied regarding the other affective variables. Secondly, 

intrapersonal and interpersonal factors influencing one affective 

variable may also impact on one or more of the others. Thus, analyses 

were also performed to determine potential overlap among the affective 

variables.

Gender and class differences were found for several of the 

intervening variables. Males had significantly higher scores than 

females on peer pressure indicating perceptions of greater peer 

pressure among male subjects. This is consistent with the findings of 

Brown (1982) but different than Juhasz, Kaufman and Meyer (1986) who 

found equal perceptions of peer pressure. However, Brown measured 

peer pressure retrospectively and Juhasz measured current perceptions. 

Males also scored significantly higher on the self esteem scale than 

females which is congruent with the findings of Simmons & Rosenberg 

(1975).

Females perceived themselves as significantly more vulnerable
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than male subjects. Male subjects were consistently more liberal 

(higher scores) in their perceptions of parents' and other adults' 

beliefs. No previous comparisons of vulnerability or perceptions of 

others values by gender were found in the literature. The findings 

are not surprising since the consequences of sexual intercourse may be 

greater for the female partner. See Tables 10 and 11 for a summary of 

significant findings and cell means by gender, class and race.

Table 10
Summary of Significant Anova Analyses for Affective Variables by 
Class, by gender, and by Race

Variable df MS F value P
Gender

Peer pressure 1,96 12.30 33.24 000
Self esteem 1,96 27.23 10.01 .002
Vulnerability 
Perceptions of 
parents' beliefs

1,96 37.14 5.13 .026

1,96 33.22 9.50 .003
adults' beliefs 1,96 30.58 4.12 .040
friends’ beliefs 1,96 39.81 5.07 .026

Class
Peer pressure 3,94 15.63 2.67 .052
Vulnerability 
Friends' beliefs

3,94 34.94 4.50 .005
3,94 36.80 5.11 .003

Parents' beliefs 3,94 34.37 2.60 .053
Race

Vulnerability 2,94 37.25 3.39 .038

Class differences for peer pressure were also significant, with 

subjects in the junior and senior classes scoring significantly higher 

than those in the freshman and sophomore classes. Freshman and 

sophomore subjects perceived themselves more vulnerable than senior 

subjects. The increase in vulnerability is one to two years later 

than reported by Urberg and Robbins (1984) in relationship to smoking.
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However, having friends who engaged in the same behavior was also 

correlated with lower perceptions of vulnerability. The higher 

incidence of sexually active subjects in the sophomore than the 

freshman class may account for some of the delayed increase. Feelings 

of vulnerability decreased from sophomore to senior year among females 

while males decreased from freshman to junior class and than 

stabilized between junior and senior year.

Table 11
Cell Means and Standard Deviations for Intervening Variables for 
Subjects by Class Level and Gender

Variable Class Freshman Sophomore Junior Senior
Gender M F M F M F M F
Sample 20 26 3 10 7 9 9 14

Self esteem
Mean 40.41 37.04 43.00 34.90 38.71 37.00 40.00 37.14
SD 5.00 4.83 6.24 4.95 4.07 4.61 4.77 7.48

Need Peer Approval
Mean 9.90 7.47 8.67 8.40 8.29 9.67 7.89 7.93
SD 3.71 2.75 2.31 2.67 1.60 3.87 .78 2.76

Peer Pressure
Mean 13.90 8.69 13.67 8.90 15.14 9.55 13.78 13.07
SD 4.73 2.68 2.89 3.18 2.41 3.21 3.07 2.46

Vulnerability
Mean 43.20 46.08 42.33 47.40 40.00 43.67 39.67 40.43
SD 7.03 4.70 4.04 6.20 7.12 5.72 5.77 5.36

Friend’s beliefs
Mean 33.20 29.23 37.67 32.70 37.57 32.89 36.56 36.79
SD 6.83 7.21 4.16 4.03 6.63 5.06 2.51 4.41

Parent’s beliefs
Mean 25.50 22.77 24.33 20.00 29.43 24.89 27.33 23.93
SD 5.49 5.67 n oo / • 6.27 7.50 5.06 4.53 5.64

Other adults' beliefs
Mean 28.55 26.08 30.00 25.50 31.57 29.11 29.78 29.14
SD 5.60 5.71 3.61 4.58 8.38 3.73 3.49 6.11

Perceptions of others1 beliefs (friends, parents and adults) 

regarding sexual activity peaked for males at the junior class level
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and then became slightly more conservative. Female subjects perceived 

friends' and other adults' beliefs as increasingly liberal across class 

levels. Female perceptions of parents’ beliefs followed the pattern 

of their male counterparts in being more conservative among senior 

students. No age or grade related comparisons was available in the 

literature.

Racial difference were found for vulnerability, with white 

subjects perceiving less vulnerability than either black or other 

minority subjects. The higher pregnancy rate exists among minority 

adolescents (National Center for Health Statistics, 1984). This may 

account for greater perceptions of vulnerability. No other racial 

differences were found.

The Pearson's correlation procedure was performed on the 

intervening affective variables to determine the amount of shared 

variance. The variable, peer pressure demonstrated significant 

coefficients with five of the other six intervening variables. The 

amount of shared variance for peer pressure with the other variables 

ranged from 5% with the need for peer approval variable to 29% with 

the perception for friends' beliefs variable. Peer pressure also 

demonstrated 10% shared variance with the vulnerability variable, 12% 

with the perception of other adult beliefs and 18% with parent's 

beliefs. Self-esteem was the only affective variable without 

significant correlation with the peer pressure variable. See Table 12 

for correlation coefficients between the affective variable scales.

The perception of friends' beliefs also significantly correlated
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with the need for peer approval variable and negatively with the 

vulnerability variable, with four percent of shared variance each.

Thus the perception of friends’ beliefs as more liberal was associated 

with greater peer pressure and need for peer approval. At the same 

time vulnerability was decreased. The decreased vulnerability is 

consistent with the findings of Urberg and Robbins (1984) regarding 

smoking. The correlation of friends' beliefs with parents' beliefs 

and with other adults' beliefs each produced coefficients of .38. The 

coefficient for the perception of parents' beliefs and perception of 

other adults' beliefs was .65 or 42% shared variance.

Table 12
Pearson Correlation Coefficients of Intervening Variables for All 
Subjects (above diagonal) and for White Freshman, Juniors & Seniors 
(below Diagonal)

Self Peer Peer Perceived beliefs of
Esteem Approval Pressure Vulnera Friends Parents Adults

Esteem -.15 .16 -.09 .02 .22 .18
P= .06 .06 .18 .43 .02 .04

Approval -.15 .23 .04 .19 .05 .01
P= .10 .01 .34 .03 .32 .46

Pressure .13 .29 -.32 .54 .42 .35
P= .14 .006 .001 .000 .000 .000

Vulner -.18 -.01 -.39 -.20 .11 -.05
P= .06 .47 .000 .02 .14 .31

Friends .09 .24 .61 -.27 .38 .38
P= .22 .02 .000 .01 .000 .000

Parents .13 .11 .38 -.07 ,43 = 65
P= .12 .16 .000 .28 .000 .000

Adults .13 .09 .37 -.06 .44 .68
P= .13 .22 .000 .31 .000 .000
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A Pearson's correlation between the intervening variables and the 

decision making variables revealed several moderate but statistically 

significant interactions. Seven of the possible paired variables 

revealed significant correlations. The significant correlations 

ranged from .20 to .26, thus accounting for 4 to 6% of the variance on 

the dependent variable. Each of the intervening variables except 

vulnerability produced a significant correlation with at least one 

dependent variable (See Table 13).

Table 13
Pearson Correlation Coefficients of Intervening Variables with 
Decision Making Variables

Number
Prob

of responses 
Alt Consq

Cognitive 
Prob Alt

score
Consq

for
Select

Esteem -.04 .03 -.03 -.25 -.26 -.12 -.17
P= .38 .41 .42 .02 .01 .16 .08

Approval -.11 --.21 -.19 -.17 -.09 .01 -.05
P= .18 .04 .06 .08 .22 .46 .33

Pressure -.07 --.07 -.20 -.12 -.08 .06 -.19
P= .29 .27 .05 .16 .26 .30 .06

Vulner -.06 .14 .12 .05 .04 .11 .11
P= .33 .12 .17 .34 .36 .19 .18

Friends .02 --.03 -.11 -.01 .08 .22 .14
P= .44 .41 .19 .47 .26 .03 .12

Parents -.13 --.08 -.23 -.18 -.16 .07 -.12
P= .14 .24 .03 .07 .09 .27 .16

Adults .08 .01 -.21 -.05 .05 -.02 -.05
P= .26 .50 .05 .35 .38 .42 .34

The question was then whether any of the intervening variables 

interacted with the dependent variables sufficiently to cause
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interference in measurement of decision making process. This issue 

was addressed by entering each of the six affective variables which 

correlated significantly with any of the decision making variables as 

covariates in the procedures for multiple analyses of variance.

Methods were then considered which would control for the

intervening variables and the unequal number of respondents in each 

class. Over 85% of the minority students were in the freshman and 

sophomore classes, producing a significant class by race interaction. 

Significant racial differences existed on the number of initial marks 

held constant, the number of grouped transformations, and on the 

pattern used in generating grouped transformations. Based on these 

findings minority students were deleted from the sample for purposes 

of hypotheses testing.

Omitting the minority subjects decreased the sophomore class to

only one male and seven female students. This reduction in class size

further compounded the problem of unequal class size. The sophomore 

class could not be used in gender by class comparisons because there 

was only the one male remaining, so it was eliminated from the group 

comparisions. Hypotheses testing was conducted using 59 white 

subjects in the freshman (28), junior (14), and senior (17) classes. 

Hypotheses Testing

Four hypotheses were proposed. Two of them required a 

multivariate analysis of variance technique. The SPSSX multivariate 

MANOVA procedure was computed employing a regression technique. 

Multicollinearity had to be considered since regression assumes
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independence of variables. Significant correlations among the 

independent variables and the intervening variables may obscure the 

results of the multivariate analyse? of variance.

Collinearity. Due to the assumptions of regression and to the 

presence of some significant correlations among the intervening 

variables and the dependent variables, correlations among the 

independent variables of class and gender and the intervening 

variables were computed. Nonparametric (Spearman) correlation 

procedure yielded significant findings between class and each of the 

intervening variables except the need for peer approval. The Spearman 

coefficients ranged from .20 for class with self esteem to .33 for 

class with peer pressure (See Table 14).

Table 14
Spearman Correlation Coefficients for Class and Gender with the 
Affective Variables (N=59)

Variable Class Gender

Self Esteem .20 -.29
P= .04 .006

Approval -.07 -.21
P= .26 .04

Pressure .33 -.49
P= .002 .000

Friends .33 -.25
P= .002 .01

Parents .24 -.26
P= .02 .01

Adults .29 -.18
P= .005 .06
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The independent variable gender also correlated significantly 

with five of the six remaining intervening variables. The 

coefficients ranged from .21 with need for peer approval to .49 with 

peer pressure. The correlation between gender and perceptions of 

other adults' beliefs was not significant. Thus overlap existed 

among the affective variables and between the affective variables and 

the independent variables of class and gender. Based on these findings 

the affective variables were included in the multivariate analysis of 

variance procedures as covariates.

Hypothesis 1_: Subjects in the ninth grade will score
significantly lower on the cognitive task of permutations than will 
the 11th or 12th grade students.

Planned comparisons were to be used to test this hypothesis using 

scores on the permutations task. However, due to the small sample and 

unequal cell sizes a more conservative significance level of p=.01 was 

used in group comparisons. One way analysis of variance comparisons 

across the three classes were significant at the <.05 level for the 

number of initial marks held constant (IMC), for the number of grouped 

transformation (GT), and for the pattern used in the generating 

transformations (See Table 15). Scheffe comparisons at the .01 level 

revealed that subjects in the ninth grade did not differ significantly 

from those in the 12th grades on any of the permutation task scores.

The ninth grade subjects differed significantly from the 11th grade 

students for the pattern used in generating the transformations but 

not in the direction predicted.

Respondents in the junior class differed significantly from those
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in the senior class on the number of initial marks held constant, the 

number of grouped transformations and for the pattern used. Subjects 

in the junior class actually scored lower than either the senior or 

freshman students on all measurements.

Table 15
Cell Means and SD and F Ratio for Scores on the Permutations Tasks by 
Class

Variable •A.

N
Freshman
28

Junior
14

Senior
17

F P

NP Mean 18.47 15.64 20.78 2.89 .063
SD 5.44 8.23 3.76

IMC Mean 16.02 10.09 20.22 3.22 .047
SD 10.44 9.49 10.97

GT Mean 11.97 7.55 13.33 3.39 .040
SD 5.87 6.30 5.86

Pattern Mean 5.09 3.27 5.72 5.81 .005
SD 1.48 2.28 2.35

*NP=number of new permutations; IMC=initial marks held constant; 
GT=grouped transformations

The mean scores for each class are higher than those reported by 

Leskow (1968). Leskow used individual interviews in administering the 

items and allowed only the most recent permutation to be visible to 

the subject. The study by Leskow (1968) was the only one to report 

actual scores for the permutation task. The others reported percent 

of subjects achieving at formal operational level per age or grade 

level. Nearly 60% of freshman, 46% of junior, and 78% of the 

senior subjects performed at formal operations on the number of new 

permutations. Only 12% of the students performed at the concrete 

operational level for new permutations.

The hypothesis as stated was not supported. Caution must be
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taken in interpreting the results because of the unequal cell size 

and because of the small sample size. The subjects in either the 

freshman or the junior class may not have been representative of that 

class group due to the small sample size and the convenience sampling. 

Subjects in the freshman class were obtained from both study hall and 

selected classes, whereas junior students were primarily obtained from 

study hall periods. Students in the junior and senior classes who had 

study hall periods available were considered less motivated or of 

lesser ability. Other variables not controlled for at this time may 

have interfered with performance on the permutation task. A ceiling 

effect was present with the number of new permutations generated.

This was not expected from the findings of previous studies, as only 

Neimark (1975) had reported more than 50% of subjects at formal 

operations below 11th or 12th grade.

The higher performance on the number of new permutation than with 

the initial marks held constant or the grouped transformation is 

consistent with the findings of Leskow (Leskow & Smock, 1970). Leskow. 

and Smock also reported gender difference with the permutation item 

using numbers. Post hoc analysis of the present data revealed no 

significant gender differences.

Hypothesis 2: Ninth grade students will score significantly 
lower than the 11th or 12th grade students on the decision making 
tool.

Multivariate analysis of variance was used to test the 

hypothesis. The MANOVA procedure was computed first without a 

covariate and then repeated with each of the covariates. The number

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Ill

of relevant responses for the steps of decision making (problems, 

alternatives and consequences) were entered as the dependent variables 

in c'ne first analyses. The cognitive scores on the decision making 

steps (problems, alternatives, consequences and selection of 

alternatives) were the dependent variables in the second analyses (See 

Table 16).

Table 16
Summary of Manova Analyses with Covariates for Hypotheses 2. and .3

Dependent Wilkes’ Multiple
variable Source Lambda F dF P
Number of Parents’ beliefs .83 3.35 3,50 .03
relevant Gender .92 1.38 .26
responses Class .78 2.19 .05

Class by Gender .88 1.07 .39

Cognitive score Gender .81 2.77 4,47 .04
for responses Class .83 1.21 .30
on decision Class by gender .94 .41 .91
making
variables Approval .96 .52 4,47 .72

Gender .81 2.70 .04
Class .82 1.20 .31
Class by gender .94 .37 .93

Friends .91 1.22 4,47 .32
Gender .77 3.44 .02
Class .88 .79 .61
Class by Gender .93 .46 .88

Adults .94 .74 4,47 .57
Gender .82 2.50 .05
Class .80 1.35 .23
Class by Gender .93 .43 .90

The Wilkes’ lambda and subsequent multivariate F were not 

significant for main effect of class on either of the dependent 

variables of relevant responses or the cognitive scores on the
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decision making variables. The only covariate to demonstrate 

significance was that of parents' beliefs with the number of relevant 

responses. Interestly, the main effect of class also then became 

significant.

Both the number of responses, and the cognitive scores were 

highest among the twelfth grade students. The subjects in the junior 

class scored lower than subjects in the freshman class on four of the 

seven decision making items (See Table 17 for MANOVA cell means on the 

decision making variables). This is consistent with performance on the 

permutation task. The congruence between general trend on the 

permutation scores, and performance on the decision making variables 

would be expected from Piaget's theory.

No empirical data regarding developmental trends of perceptions 

of values or beliefs were found. The relationship of the perception of 

parents' beliefs and the decision making process has not been studied. 

Shah and Zelnik (1981) reported that adolescents who shared their 

parents' conservative views were less likely to engage in sexual 

intercourse. Thus, it may be that they also identify more negative 

consequences to engaging in sexual activity and more alternatives.

The subjects in the junior class viewed their parents' beliefs as more 

liberal than either the freshman or senior class students.

Respondents in the senior class viewed parents' view as slightly 

conservative but less so than students in the freshman class. As a 

matter of curiosity analysis of variance was computed between sexual 

experience and perception of parents' beliefs. Those who had
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experienced sexual intercourse viewed parents' beliefs as 

significantly less conservative (mean = 25.96) that those who were 

virgins (mean = 23.26); F (1,63) = 4.94, p=.03.

Table 17
Cell Means and Standard Deviations of Decision Making Variables for 
White Subjects by Class Level and Gender

Variable Class 
Gender 
N

Freshman 
M F 
13 15

Junior 
M F 
7 7

Senior 
M F 
5 12

No. of Problems
Mean 5.69 4.93 4.43 5.00 7.40 7.08
SD 3.38 1.91 2.51 2.65 1.67 3.58

No of Alternatives
Mean 4.62 5.47 5.14 4.00 7.40 6.92
SD 3.64 2.29 3.24 2.45 2.70 5.04

No. of consequences
Mean 4.54 5.47 4.14 7.14 6.20 7.17
SD 2.63 1.64 1.68 3.67 1.92 2.92

Cognitive score for
Problems

Mean 2.49 2.88 2.53 2.52 2.56 3.23
SD .57 .78 .86 .88 .30 1.13

alternatives
Means 2.52 2.78 2.18 2.76 2.59 3.16
SD .72 .77 .44 .72 .58 .60

consequences
Mean 2.49 2.71 2.69 2.96 2.93 3.18
SD .47 .41 .87 .59 .64 .90

selection of
alternative

Mean 5.15 6.29 5.33 7.29 6.20 8.08
SD 1.86 2.05 2.34 2.43 2.28 1.24

The SPSSX MANOVA program also produces an univariate F for each 

of the dependent variables making it possible to identify their 

relative importance on the multivariate analysis. For the main effect 

of the covariate parents' beliefs, significant differences were
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present for the number of problems and the number of consequences 

identified across the classes. The univariate F for the number of 

problems remained significant for five of the six covariates and near 

significance on the need for peer approval. The significant F ratio 

for the number of consequences was also present when the covariates 

peer pressure and adults' beliefs were entered into the analyses (See 

Table 18).

None of the covariates were significant for the cognitive score 

variable. However, significant differences across classes were present 

on the cognitive score for the selection from among the alternatives 

when peer pressure and parents' beliefs were entered into the 

analyses as covariates.

Hypothesis 2 was not supported on multivariate analyses for 

either the number of relevant responses or for the cognitive scores on 

the decision making items. The significant effect of the covariate, 

the perception of parents' beliefs, has not been reported in other 

studies and merits further investigation. The fact that the class 

effect became significant for the cognitive score for the selections 

among alternatives variable when controlled for the covariate peer 

pressure has not been reported previously and also needs further 

investigation.

Hypothesis 3̂: Scores on the instrument will not distinguish
quality of decision making on the basis of gender.

The gender effect was significant for the cognitive scores on the 

multivariate analyses of the decision making variables (See Tables 16
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and 17). None of the six covariates proved to be significant; the

gender effect remained significant for three of these analyses and in

another approached significance. Only for the covariates peer

pressure and parents' beliefs did the main effect of gender disappear

as a result of employing a covariate analysis technique. Gender

differences related to peer pressure is consistent with the findings

of Brown (1982). Several of the studies which have investigated the

relationship of values in sexual decisions have included only females

in the sample. Jessor & Jessor (1975) found no gender differences. 
McCormick et al (1985) did not report any gender comparisons.

The univariate analyses within the MANOVA revealed that the 

number of consequences was most influential in determining the 

difference in the number of responses when the gender effect was 

significant. The significance disappeared when the covariates peer 

pressure and parents' beliefs were entered into the analyses (See 

Table 18).

The cognitive score for the generation of alternatives and for 

the selection from among alternatives were influential in 

demonstrating a gender effect on the dependent variable. This gender 

effect remained significant for cognitive score on all of the 

covariate analyses except peer pressure. When covaried for peer 

pressure, the cognitive score for both the alternatives and selection 

from among alternatives disappeared. Females generally had higher 

cognitive scores on the decision making variables than boys but not on 

the number of responses.
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Table 18
Summary of Significant Univariate F for Decision Making Variables by 
Class and Gender, by Class and Gender with Covariates

Variable Gender Class Covariate
F P F P F P

# of responses
Problems .05 .83 3.23 .05
Consequences 5.45 .02 2.15 .13

Self Esteem
Problems .07 .79 3.17 .05 .14 .71
Consequences 4.72 .03 2.06 .14 .90 .35

Need approval
Consequences 5.15 .03 1. ■'}.:■ .17 1.67 .20

Peer Pressure
Problems .88 .35 4.18 .02 1.98 .17
Consequences 1.19 .28 3.43 .04 2.87 .10

Friends
Problems .07 .80 3. 2 .05 .05 .83
Consequences 3.90 .05 2.76 .07 1.22 .27

Parents
Problems .53 .47 3.69 .03 2.85 .10
Consequences 2.07 .16 4.47 .02 9.69 .003

Adults
Problems .04 .85 3.10 .05 .01 .94
Consequences 3.48 .07 3.93 .03 6.63 .01

Cognitive score
Alternatives 5.87 .02 1.23 .30
Selection 8.62 .005 2.44 .10

Self esteem
Alternatives 4.88 .33 1.39 .26 5.55 .02
Selection 7.55 .01 2.33 .11 2.99 .09

Approval
Alternatives 5.59 .02 1.07 .35 .66 .42
Selection 8.43 .005 2.36 .10 .001 .97

Peer pressure
Selection 1.50 .23 4.75 .01 5.36 .02

Friends
Alternatives 7.55 .01 1.16 .32 2.31 .13
Selection 9.16 .004 1.37 .26 .61 .44

Parents
Alternatives 4.26 .04 1.15 .32 .24 .62
Selection 5.20 .03 3.10 .05 1.69 .20

Adults
Alternatives 6.45 .01 1.25 .29 .69 .41
Selection 6.85 .01 2.82 .07 .86 .36
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Hypothesis 3 was rejected as stated. Significant gender 

effect was found on multivariate analyses for the cognitive scores 

dependent variable. This effect remained significant or near 

significance for all covariates except that of peer pressure and 

parents' beliefs.

The role of peer pressure appears complex. Although not a part 

of the hypothesis analyses were computed for peer pressure and other 

variables. It demonstrated significant correlation coefficients with 

five of the other six affective variables on the Pearson's 

Correlation. Perceptions of peer pressure were significantly greater 

among subjects who reported having sexual intercourse (mean = 13.65) 

than among those who were virgins (mean 10.05). The relationship of 

peer pressure to decision making has not been previously reported nor 

as the relationship to cognitive scores. One way analyses of variance 

of the peer pressure scores with the permutation scores revealed no 

significant relationship.

Hypothesis 4̂: Students who demonstrate formal operations
on the cognitive tool will score significantly higher on the 
decision making tool than those who are at the concrete 
operations or transitional level.

In order to test the hypothesis, scores for the number of initial 

marks held constant, number of transformations and the pattern for 

generating the transformations, were categorized into approximately 

the lower one-third, middle third and upper third of possible scores 

to correspond to concrete, transitional and formal levels of 

operation. This produced relatively equal numbers of subjects in

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



118

lower and upper third categories and a somewhat larger middle 

category.

This approach was not feasible for the analysis of the number of 

new permutations. Sixty percent of the sample scored within the 

formal operational stage. Forty percent of subjects in the sample for 

hypotheses testing attained the maximum score of 23 new permutations 

generated. Scores in each category were adjusted upward with 0 to 14 

new permutations representing the concrete stage. Use of 14 as a cut 

off for concrete thinking approximates findings by Sachs (1987). The 

middle or transitional category was comprised of those with 15 to 20 

new permutations, and the formal operations with 21 to 23 new 

permutations. This still resulted in 53% of the subjects in the upper 

group, 23% representing the transitional group and 21% in the concrete 

operations group.

One-way analysis of variance of the decision making variables 

with the four scores generated from the permutations task were 

computed (See Table 19). The independent variable, number of initial 

marks held constant, produced significant findings for three of the 

decision making variables: the number of problems identified, number 

of alternatives generated and the cognitive score for the 

alternatives. Scheffe values were computed to determine significant 

differences among the three groups. There were significant 

differences (1) in number of problems between the concrete and 

transition groups; (2) in the number of alternatives between the 

concrete and transition groups and between the transitional and formal
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group (but not formal and concrete); and (3) between the concrete and 

formal operations groups for the cognitive scores related to 

generation of alternatives.

Table 19
Summary of Cell Means and F Ratios for Significant ONEWAY ANOVA 
Findings of Decision Making Variables by Initial Marks Held Constant

Variables Concrete Transition Formal F ratio P
# Problems 4. A3 7.05 5.77 5.51 .006
# Alternatives 4.79 7.45 4.96 4.70 .01
Cognitive Alt* 2.46 2.60 2.97 4.05 .02

♦Cognitive Alt = cognitive score for alternatives generated;

The greater number of problems and alternatives among the 

transitional group respondents may reflect onset of hypothetical 

thinking and could be consistent with developmental trends. It would 

be generally expected that those in formal operations would have a 

greater number of responses than those in the transitional groups. 

However, subjects with consolidated formal operations may also 

spontaneously weigh the implications of the problems and 

alternatives identified. The increased ability to reflect upon the 

responses may thus decrease the actual number written down within the 

time alloted to complete the study packet. The identification of 

consequences did not demonstrate this same pattern, but rather a 

gradual, but not significant, increase in number across the three 

groups (See Table 20).

The cognitive scores for the decision making variables increased 

across the three groups for two of the four decision making
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variables. The transitional groups performed less well than the 

concrete group on the responses for the identification of problems and 

for consequences. There was only a slight increase on the cognitive 

score related to the consequences from the transitional to the formal 

operations groups. Based on the findings, the identification of 

consequences is either a more difficult task or more time consuming in 

comparison to the identification of problems and generation of 

alternatives. If so, it may explain why "good enough" strategy of 

decision making is prevalent among adolescents.

Table 20
Cell Means and SD for Decision Making Variables by Grouping for 
Number of Initial Marks Held Constant

Variable* Concrete Transition Formal
Mean SD Mean SD Mean SD

# Problems 4.43 2.44 7.05 2.98 5.77 2.27
# Alternative 4.79 2.65 7.45 4.32 4.96 2.62
# Consequence 4.86 2.80 5.67 2.65 5.71 2.51
Cog Problem 2.70 .73 2.48 .59 3.04 .97
Cog Alternat 2.46 .59 2.60 .55 2.97 .74
Cog Conseq 2.83 .60 2.70 .67 2.89 .73
Cog Select 5.79 2.15 6.55 1.37 6.63 2.78

* # = number of responses generated;
Cog = cognitive score for the responses identified;

Hypothesis 4 was not supported, in that, subjects at the 

transitional cognitive level actually performed more poorly than the 

concrete group on three of seven of the variables in the decision 

making tool. Again, small sample size and selection procedure may 

contribute to the findings.
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Summary

Hypothesis 1 was not supported. Although the mean scores on the 

permutations task were lower than those for the senior students, the 

differences were not significant. The mean score for freshmen Was 

higher than for the junior subjects of each of elements of the 

permutations task. Significant differences did exist between the 

junior and senior classes on the number of initial marks held 

constant, the number of grouped transformations and the pattern of 

generating the transformations. Freshman subjects had a significantly 

higher mean on the pattern used to generate transformations than did 

the junior students.

Caution must be taken in interpreting the results because no 

attempt was made to match subjects between groups. The subjects in 

the junior class may not have been representative of that class group 

as they were recruited primarily from study hall periods, which is not 

characteristic of most student at the junior class level. It could 

also be possible that other variables occurring at that time, which 

were not measured, interfered with performance on the permutations 

task.

Hypothesis 2 was only partially supported. Multivariate analysis 

did not support class differences on either the number of responses 

generated or the cognitive scores on the decision making tool. Class 

effect became significant when parents' beliefs was entered into the 

analysis as a covariate. Parents' beliefs was the only covariate to 

produce a significant main effect.
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Class differences did appear in univariate analysis in relation 

to the number of problems generated. This remained significant when 

controlling for five of the six affective variables. Class 

differences emerged for the number of responses on consequences when
i

controlled for peer pressure, for parents' beliefs, and other adults' 

beliefs. Class differences also became significant on the cognitive 

scores for the selection from among alternatives when peer pressure 

and parents' beliefs served as covariates. Subjects in the senior 

class scored higher than subjects in either the freshman or junior 

class on all of the decision making items.

Hypothesis 3 was also not supported. Gender differences were not 

present on the number of responses to the decision making variables on 

the multivariate analysis. A main gender difference was present on 

the multivariate analysis of the cognitive scores. However, peer 

pressure appeared to account for most of this effect as evidenced by 

the considerable change in Wilkes' Lambda and loss of significance 

when peer pressure was used as covariate.

Class and gender effects were manifested in different ways.

Class effect did not become significant on multivariate analyses 

except when perception of parents' beliefs were entered as a 

covariate. Class differences on the number of relevant responses were 

related primarily to the number of problems identified. The number of 

consequences became significant when controlling for peer pressure, 

parents' beliefs and other adults' beliefs.

The main gender effect for number of responses was more closely
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related to the consequences identified. The gender effect for the 

cognitive score on the responses was related to the level of response 

to the alternatives and selection from among alternatives. Again peer 

pressure and parents' beliefs appear to be key intervening variables.

Hypothesis 4 was not supported as stated. Significant 

differences on the decision making variables by level of cognitive 

development was present only for initial marks held constant. However, 

progressive changes from concrete to transitional to formal operations 

were not present on four of seven of the decision making variables. 

Thus the hypothesis did not serve to validate the decision making 

instrument as predicted.

Construct validity of the instrument was not supported by the 

data in this study. The need to omit minority students and the 

sophomore class of subjects from the analyses reduced the sample 

size considerable. The decision making instrument warrants further 

investigation.

The results of the study indicated that adolescents decision 

making regarding sexual activity was affected by multiple factors.

At least part of the class and gender differences in responses to the 

decision making tool appeared to related to differences on the 

intervening affective variables, particularly peer pressure and 

perception of parents' beliefs. Differences in cognitive development 

were expected across class levels of subjects, however, this was not 

clearly evident. Factors influencing cognitive development were not 

explored and may need to be considered.
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CHAPTER 5

SUMMARY, CONCLUSIONS, IMPLICATIONS 

AND RECOMMENDATIONS

Summary

Adolescent sexual activity and the resultant pregnancy, have 

been recognized as a major health and social concern in the U. S. 

Numerous studies have focused on the psychological and social aspects 

of sexual activity among adolescents. However, little research has 

focused on the decision making process involved in becoming sexually 

active or on the impact of the level of cognitive development on that 

process.

The purpose of this study was to develop and validate an 

instrument to measure decision making in the area of adolescent sexual 

activity and the impact of cognitive development on that process. Two 

assumptions were made: (1) decision making is a cognitive process that 

is influences by social and psychological factors, and (2) to choose 

to not to make a decision is in itself a decision.

Piaget's theory of cognitive development served as the 

theoretical framework for the study. Piaget identified that the 

transition from concrete to formal logic occurred during adolescence. 

According to the theory, formal operations emerges in early 

adolescence and is consolidated by middle adolescence or about 15 

years of age (Inhelder & Piaget, 1958).

During the stage of concrete operations, logical reasoning based
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in real or concrete concepts or life experiences. Implications of 

thoughts or actions beyond the present or immediate future are still 

not real. Since the concrete child is unable to hold one variable or 

alternatives constant while considering the impact of another, problem 

solving is done in a nonsystematic approach.

With the onset of formal operational thinking, the individual can 

move from the world of reality to hypothetical problem solving. The 

hypothetical-deductive reasoning of formal operations allows the 

consideration of a greater variety of alternatives since possibilities 

are no longer restricted to the world of reality. One variable can be 

isolated and held constant while comparing with others, thus allowing 

systematic consideration of alternatives. Abstract reasoning 

facilitates the ability to consider future roles and responsibilities 

and long term consequences of behavior. The adolescents with formal 

operational reasoning is expected to have better decision making 

ability than the child in concrete operations.

Findings of research related to cognitive development indicates 

that formal reasoning increases from early to late adolescence 

but at a later age than originally proposed by Piaget (Keating &

Clark, 1980; Neimark, 1975, Martorano, 1977; Leskow, 1968). The 

permutation task has been used to measure formal operations in several 

studies. Less than 50% of the 14-15 year old subjects achieved formal 

operations on the permutation task in studies by Lawson (1978) and 

Martorano (1977). The range was 60 to 90% among high school seniors.
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The review of the literature also provided empirical evidence 

that adolescents employ less than optimal decision making in many of 

the aspects of daily life. The consideration of alternatives and 

consequences were frequently compromised. Even long range plans such 

as career choice was based on a "good enough" approach, intuition, or 

the recommendations of others (Harren, 1979; Schvaneveldt & Adams, 

1983). Results of a study by Lewis (1981) provide evidence that 

awareness of alternatives, risks, and consequences increase through 

the junior high and high school years.

Sachs (1985) identified cognitive development as the most 

predictive of several variable in effective contraceptive decisions. 

Several studies used a developmental approach in providing 

information regarding contraception and risks of sexual activity.

They demonstrated increased effectiveness of contraceptive use among 

adolescents as a result (Eisen, Zellman & McAlister, 1986; Marcy,

Brown & Danielson, 1983; and Zabin et al, 1986).

Perceptions of invulnerability were inferred from the results of 

studies by Marcy et al (1983), Miller, 1976; and Cvetkovich et al

(1975). Support for the perception of peer pressure related to sexual 

activity was provided in the findings by Juhasz et al (1986) and Brown 

(1982). Although need for peer approval has been theoretical aligned 

with peer pressure (Wittig, 1983), no measurements of the factor as it 

relates to sexual activity was found in the review of literature.

Empirical evidence regarding the role of self-esteem in sexual 

activity is inconsistent. Findings of Abernathy (1976) and Miller
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(1976) support a relationship between low self-esteem and unprotected 

intercourse. The results of the study by Jessor & Jessor (1975) did 

not, and Robbins et al (1985) found only partial support.

Evidence was presented which supported the influence of 

friends and parents on the adolescents values and actual sexual 

behavior (Newcomber & Udry, 1985; Jessor & Jessor, 1975; Smith, Udry 

& Morris, 1985; Billy & Udry, 1985; Libby, 1974). Adolescents who 

perceived their own values to regarding sexual activity to be similar 

to their parents' values were less likely to engage in sexual 

intercourse (Shah & Zelnik, 1981). Mothers-daughter communications 

appeared to have a greater impact on sexual behavior than mother-son 

interactions (Newcomber & Udry, 1985).

In summary, theoretical and empirical support were presented for 

the changes related to cognitive development during adolescents. 

Problem solving ability related to formal operational reasoning 

increases from early to late adolescence but at a later rate than 

originally proposed by Piaget. Adolescents employ less than optimal 

decision making in many of the aspects of daily life.

Both cognitive development and psychosocial variables have been 

implied in adolescent sexual activity and pregnancy prevention. 

Studies regarding adolescent sexual activity as related to initiation 

of sexual activity and effective contraception have suggested that a 

number of affective variables may influence decision making.

Based on theoretical and empirical support listed above, it was 

hypothesized that older adolescents would perform better than younger
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adolescents on both a cognitive task and on a decision making tool.

It was also predicted that teenagers at formal operations would score 

higher on a decision making task than subjects still in concrete 

operations or in the transition between concrete and formal 

operations. A permutation task was used to measure level of cognitive 

development.

The tool to measure decision making consisted of a series of 

vignettes involving heterosexual interaction which could lead to 

sexual activity. The situations focus on four steps of the decision 

making process: identification of the problem, generation of 

alternatives, prediction of positive and negative consequences and the 

selection of an alternative from among several given alternatives. 

Scoring was based on criteria for concrete and formal operational 

thinking. A second score was given for the number of relevant 

responses for each item.

Three professionals with ongoing contact with adolescents and 

four adolescents reviewed the items for content validity. Scoring of 

responses by eight judges familiar with Piaget's theory and adolescent 

development yielded a coefficient of inter-rater agreement of .93.

Seven affective variables were identified as potential 

intervening variables in the decision making process. They included 

the adolescent's perception of peer beliefs and values, parental 

beliefs and societal values, feelings of invulnerability, need for 

peer approval, peer pressure and self-esteem. Rosenberg's self-esteem 

scale was used. A series of items were generated to measure the other
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variables. All items for the intervening variables were randomly 

ordered in a 5 point Likert-type questionnaire. Responses were summed 

across the items for each variable.

The decision making instrument, the cognitive task, and the 

affective variable questionnaire were pilot tested with 104 college 

freshmen to assess their functioning. Inter-rater agreement for 

scoring of the data, using graduate students trained by the 

researcher, yielded a reliability coefficient of .79. Analyses of 

data for the decision making items yielded Cronbach's alphas of .49 

to .69. Low reliability was thought in part to be due to the small 

number of items per scale. Several minor revisions were made in 

wording of the items to clarify intent.

Analyses of data for the affective scales yielded Cronbach's 

alphas of .37 on the vulnerability scale and of .79 to .84 for the 

other six scales. Items on the scale with low item-total scale 

correlations were deleted. The vulnerability variable scale was 

revised before further use.

A construct validity study was conducted with 98 boys and girls 

from the ninth to twelfth grade from one midwestern high school. The 

subjects completed the decision making instrument, a permutation task, 

and the questionnaire which included the intervening affective 

variables, personal experiences regarding sexual activity and 

demographic information. Data for the scales were analyzed to 

validate the scales within the instrument and for internal consistency 

reliability of each scales.
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Four hypotheses were tested. Hypothesis 1, that ninth grade 

students would score significantly lower on the cognitive task of 

permutations than the eleventh or twelfth grade students, was not 

supported. Freshman subjects did not significantly from the senior 

students on any of the task scores. Subjects in the junior class 

scored significantly lower than either senior or freshman subjects on 

three of the four scores on the permutation task.

Hypothesis 2, that ninth grade students would score significantly 

lower than the eleventh and twelfth grade students on the decision 

making instrument, also was not supported. Class differences did 

become significant for the number of relevant responses on 

multivariate analysis of variance when perceptions of parents' beliefs 

was entered into the analyses as a covariate. No significant 

difference were present related to the cognitive scores on the 

dependent variable. Eleventh grade students scored lower than either 

senior or freshman students on four of the seven decision making 

variables.

Hypothesis 3, that there would be no differences on the decision 

making tool related to gender, also was rejected. Significant gender 

differences were present on multivariate analysis of variance for the 

cognitive score on the dependent variable but not on the number of 

responses. Females generally had higher cognitive scores on the 

decision making variables than boys but not on the number of 

responses. The gender effect disappeared when peer pressure and 

parent's beliefs were entered into the analyses.
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Hypothesis 4 stated that students who demonstrated formal 
operations on the permutation task would score significantly higher on

the decision making tool than those who demonstrated concrete or 

transitional level. This hypothesis also was not supported, in that 

those representing the transitional cognitive level performed more 

poorly than those demonstrating concrete operations.

The study did not function to validate the decision making 

instrument. However, the results of the study do demonstrate that 

decision making regarding adolescent sexual activity was affected by 

multiple factors. There is some support for a cognitive approach in 

that both the number of responses, and the cognitive scores were 

highest among the twelfth grade students. The poorer functioning of 

the subjects in the junior class needs further investigation.

Conclusions

Based of the findings, theoretical implications of the findings 

and their discussion in terras of previous research, the following 

conclusions were drawn:

1. The vignettes comprising the decision making instrument 

elicited the general type of responses desired. The idiocyncratic 

nature of the sample impacted on the findings and is probably the most 

reasonable explanation for not demonstrating construct validity. The 

distribution of the minority students and the subjects in the junior 

class were not representative of those subgroups.

2. The findings support evidence that decision making regarding 

sexual activity among adolescents as a multiple factor phenomenon.
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There was support for the influences of the adolescents' perceptions 

of parents' beliefs and peer pressure in the steps of the decision 

making process.

3. The permutation task appears to have potential for use in 

measuring formal operatiois in the adolescent age group. The number 

of initial marks held constant was a better discriminator than the 

number of new permutations generated. The number of new permutations 

may be a more effective measure if younger adolescents (junior high 

grades) are included. Subjects did not appear to have difficulty in 

comprehending the license plate situation in paper and pencil format. 

The interview method of data collection was used in most of the other 

research reviewed.

Strengths of the study

1. The strengths of the study relate to the utilization and the 

reliability and validity of the tools. The decision making 

instrument was suitable for administration to groups of subjects 

within a relatively short period of time. Most of the subjects were 

able to complete the entire study packet in a 50 minute class period 

or study hall.

2. Use of consultants with knowledge of adolescent development 

and ongoing contact with adolescent was effective in supporting 

content validity of the decision making tool. Interrater reliability 

was established on interpretation of scoring the cognitive level of 

the responses to the decision making vignettes. The decision making

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



133

variables and the affective variables demonstrated internal 

consistency reliability.

3. The permutation task was easy to administer, and required ten 

minutes or less for the students to complete. The scoring for the 

number of new permutations and the initial marks held constant 

required minimal time.

Limitations

1. Generalizability of the study is limited related to the 

sample size and selection and the necessity to omit minority students 

due to maldistribution in the sample. Subjects in the junior class 

performed at a lower cognitive level than those in the freshman class 

and may not have been representative of students at that class level 

for that school.

2. The decision making instrument required considerable time and 

a knowledge of Piaget's theory of cognitive development to score. Use 

of graduate students for raters on the pilot study produced about a 

14% lower rater agreement than use of raters with more preparation in 

adolescent development. A longer period of training would be needed 

to use graduate student raters.

3. The permutation task required considerable time to score the 

grouped transformations. The number of new permutations was not an 

adequate discriminator of level of performance with adolescents 

between the ages of 14 and 18 years.
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Implications

Identification of the level of cognitive development can provide 

guidance for educational programs regarding adolescent decision making 

related to, but not limited to, sexual activity. Providing of Health 

care information is often provided in a generic form, without 

assessment of the adolescent's level of cognitive development.

Studies have indicated that content regarding sexual matters tends to 

be more vague and abstract when presented to younger adolescents and 

preadolescents.

The influence of the covariates on the analyses on the decision 

making variables indicates a need to understand the relationship 

between developmental factors as well as the impact of developmental 

variables on decision making regarding sexual activity. Only two 

previous studies were found which measured the relationship of 

developmental level and decisions making. One did not measure the 

decision making process. The other study measured the ability to 

identify alternatives and means to achieve a given goal. There is a 

need for further research in this area.

If similar results are obtained in further research, educational 

programs related to sexuality and sexual activity need to be 

reconsidered to include:

a. based on the cognitive level of the learner, grouping 

according to level of cognitive development rather than strictly by 

age or class in school,
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b. the implications of the affective variables,

c. approaches to defuse peer pressure so that even when the 

adolescent yields to peer pressure, it can be by deliberate choice 

rather than default,

d. parent education. The study revealed that the adolescents who 

perceived their parents' beliefs about sexual activity as more 

conservative identified a greater number of problems and consequences 

than those who perceived their parents' beliefs as less conservative. 

However, parents with more conservative beliefs may also be less 

likely to discuss sexual matters with their children.

Nurses have the oppportunity to interact with adolescents and 

with parents of adolescents in a variety of settings. They may need 

to encourage and assist parents in communicating their values about 

sexual activity as well as information regarding sexual matters to 

their adolescent child. Use of the decision making items could serve 

as an assessment tool for providing counseling to adolescents 

regarding sexual activity.

Recommendations for further research

1. Replicate the study with a larger sample size. Sending the 

letter of explanation and consent form to a random sampling of parents 

with adolescent children in the community, could provide a larger 

sample and more diversity among the subjects.

2. Expand the age downward to include junior high students of 

12 and 13 years of age which would provide a wider range of cognitive 

development.
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3. Repeat the study using three of the scores for the 

permutation task (number of new permutations, initial marks held 

constant, and grouped transformations). If no significant results are 

obtained for the grouped transformations in a larger study, omit 

grouped transformation from the scoring as it is the most time 

consuming to score.

4. The scales measuring the adolescents perception of other's 

beliefs regarding sexual activity needs further refinement. It may 

be possible to reduce each scale without sacrificing reliability.

There may be some advantage to including a scale to also measure the 

subjects' beliefs about sexual activity. Use of the instruments in a 

group setting facilitated a larger sample size than would be possible 

with an interview approach. It therefore seems desireable to keep the 

time needed to administer the tools to within the 40 to 50 minute time 

frame.

5. Include a tool to measure social cognition or the 

interpersonal domain of cognitive development as well as the 

permutation task. The measure of social cognition may be a better 

indicator of decision making regarding sexual activity.
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ITEMS MEASURING AFFECTIVE VARIABLES
1 4 7

Perceptions of others' beliefs or values regarding sexual activity.

Friends': My friends think...
Parents': My parents think...
Other Adults: Most adults think...

...petting is ok if two people are going steady.

...petting is ok if two people are engaged to be married.

...having sex (sexual intercourse) is ok if two people really 
care a lot about each other.
...having sex (sexual intercourse) is ok if two people are going 
steady.
...having sex (sexual intercourse) is ok if two people are 
engaged to be married.
...sexual activity (necking, petting, going all the way) helps 
teenagers to ''get in touch with" or get know their body.
...having sex is a sign of growing up.
...sexual activity is a natural way for teenagers to show feelings
of love to someone of the other sex.
...adolescents should be able to get contraceptives (birth control) 
without their parents knowing about it.
...having sex (sexual intercourse) is more rewarding if it is not 
planned.
...teenagers' my age are too young to date.

Need of peer approval

It is important for me to do the same things my friends do.
If I don't do what my friends want, they will not include me as one 

of their friends.
If I don't do what my friend want, they will not include me as one 

of the group.
I will do what the rest of the group does, because I don't want to 

be left out.

Perception of Peer pressure

There is a lot of pressure among my friends to have sex (sexual 
intercourse).
If my date asked me to have sex with him/her, I probably would do it. 
If a friend dared me to have sex with someone I liked 1 would want 

to do it.
If my parents did not want me to have sex, I probably would not do it.
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If I were to have sex I would be taking greater risks than most 
people my age.

If I were to have sox I would not be concerned about a pregnancy.
If I did something my parents disapproved of I probably would get 

caught.
If I had sex (sexual intercourse) my parents would never find out 

about it.
If I were to have sex there is a good chance I would get a sexually 

transmitted disease.
I am concerned about getting AIDS if I were to have sex.
I am concerned about my parents reaction if they found out I had sex.
I ain concerned that if I have sex (sexual intercourse) it will hurt 

my chances for a happy life.
If I were to have sex there is a good chance that I would become a 

parent.
The thought of getting a sexually transmitted disease scares me.
If I were to have sex, I would be more concerned about pregnancy

than most people my age.
If I were to have sex, I would be more concerned about getting a

sexually transmitted disease than most people my age.
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DECISION MAKING VIGNETTES
1 5 0

Directions: Please respond to the situations on the following pages
in the order they are given. Do not go back to the previous situations 
even though they are similar. All the persons in the stories are your 
age. Make your answers as complete and as specific as possible.
Sue and John have dated twice. Both times it was for parties. They 
see each other daily at school. Sue really likes John a lot. He has 
asked her to go to a movies with him tonight. Think about and list as 
many possible problems as you can that may develop for Sue and John.

Steve and Betty are dating with Bob and Ann. Steve suggests they go 
some place where they can have sex. Bob and Ann feel uncomfortable 
about doing so. Betty is willing but knows her parents would not 
approve. Think about and list as many of the possible problems that 
could develop for any of the four of them as you can.

Martha and Mike have dated several times and really like one another. 
Mike tells Martha he thinks they love each other enough to have sex. 
Martha is not sure she wants to do so. List as many other ways as you 
can think of for them to show their love for each other.

Pam and Mike are on their third date. Pam assumes that they will have 
sex, but Mike doesn’t want to until he gets to know her better. She 
thinks he’s being silly. She insists "Everyone is doing it". List 
as many ways as you can think of for Mike to say "no" without 
intentionally offending Pam?

Toni and Bob have been going steady for several weeks. They are 
considering having sex. What things do they need think about before 
having sex?

Jim and Sharon go for a walk along the lake. They sit down to rest 
and start kissing. Jim then suggests "going all the way". List all 
the possible results of engaging in sexual activity that you can think 
of.

Larry and Martha are your age. Martha thinks she is pregnant. They 
have talked about it and come up with 4 choices.

They could get married and care for the baby together.
Ilartha could raise the baby as a unmarried mother.
Martha could have the baby and give it up for adoption.
Martha could get an abortion.

Which choice do you think would be best for them? What are your 
reasons for your choice.
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Vera and A1 are considering having sex (sexual intercourse). They 
have talked about possible ways they can avoid pregnancy and sexually 
transmitted diseases. They come up with the following ways:

A1 could use a condo::) (rubber).
Vera could use birth control pills.
Vera could use a foam.
A1 could stop before "they have gone all the way".
They could decide not to have sex (sexual intercourse).

Uhat do you think is the best way for them to avoid both pregnancy and 
sexually transmitted diseases? Uhat are your reasons for your 
choice.

Bob and Debbie date with Tim and Ann. Tim suggests that they go some 
place where they can make love. Bob and Debbie are uncomfortable with 
the idea. Bob and Debbie have the following choices:

Bob and Debbie can say they all would rather go somewhere for 
pizza and a soda.
They could say they would rather wait until some other time.
They could go along with the suggestion.
They could say no, and let Tim and Ann go by themselves.

Which do you think is the best choice for Bob and Debbie? Uhat are 
your reasons for your choice.
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LETTER TO JUDGES FOR RATER RELIABILITY STUDY
15 3

I am developing an instrument to measure the cognitve level of decision 
making regarding sexual activity. I want to use the characteristics 
which differentiate Piaget’s concrete and formal operations as criteria 
to determine cognitive level for the various steps of decision making.
I need your help in testing the effectiveness of the criteria in malting 
these decisions.

Attached are the criteria and four sets of responses to vignettes which 
reflect steps in the decision making process. I am asking you and 
several others to make judgments about the levels of cognitive 
functioning so that I can see if the criteria are usable, and if they 
result in an acceptable rater reliability.

Your participation is voluntary. Your return of the completed form will 
indicate your consent. To ensure anonymity, do not write your name on 
the forms. The task will take about 60 minutes.
V.'hen making a decision about the status of a response you need to 
take into account more than one or two of the criteria. Use as many as
you feel are necessary to make a decision on concrete or formal
operations.

For the criteria 1 3 3 which are future oriented it is important to 
consider if the response is a parroting of learned information versus n 
speculative response or one not limited to rote learning. For example, 
"may get pregnant" or "may get AIDS" are examples of concrete thinking. 
The subjects would have had educational exposure to that information.
"May get pregnant if it's not the safe time of the month" elaborates 
hypothetically on the basic information and is an example of formal 
operation.

Your task, after familarizing yourself with the criteria, is to use the 
attached criteria to evaluate each of the responses in the following mann

1. Evaluate each response to the vignette as to whether it is
concrete or formal operational level.

2. Earle each response G or F. If you are unable to determine
if it is concrete or formal mark in the ? column. It is important 
that you mark each response in order to ascertain problem areas 
based on rater disagreement.

3. If you have a problem with the meaning of a criterion, please 
indicate it on the page of criteria. Any suggestion for improvements 
will be gratefully received.

4. If you have a problem with any of the vignettes please write it by 
the vignette. Again suggestions will be gratefully received.

Upon completing the task return the material by campus mail to  
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CRITERIA FOR COGNITIVE SCORING ON1 DECISION MAKING ITEMS
Concrete

1. Perceives future in vague 
terms or as relates to 
present experiences.

2. Random generation of responses

3. Possibilities or alternatives 
are an extension of reality; 
reflects present or past 
experiences of self or 
significant others, or 
reflects learned experiences

4. Immediate or short term

5. Considers consequences 
with prompting

6. Rases decisions/problem 
solving on limited information 
or only that provided by the 
situation or problem statement; 
i.e. based on facts at hand

7. Choice based on personal 
preference or reward or 
punishment (good-bad orientation

o. Differentiates self from other 
but perceives both as the 
subject
Subject - other juxtopositioned

9. Focuses on 1 element of relat
ionship at a time

1 5 5

Formal Operations

Perceives future in hypothetical 
terms. Ideas and descriptions 
specific.

Systematic generation of 
responses as characterized by:
- generation based in part 

upon spatial relationship
- Systemic generation not 

dependent on spatial 
relationship

- Holds one element constant

abstract or hypothetical 
alternatives: reality as only 
one possibility.
introspection (includes thinking 
about possibilities as an 
alternative)

Long term (futuristic)

Spontaneously weighs pros and 
cons

Reasons through "if..then" 
propositions

Considers information beyond 
that provided by the situation 
or problem statement

Can foresee consequences of 
choosing one alternative over 
another

greater differentiation of self- 
other; self can be perceived as 
the object

Comprehends multiple 
relationships among logical 
elements
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INFORMED CONSENT 
PILOT STUDY

My name is Mary Auterman and I am a doctoral candidate at Indiana 
University School of Nursing. I would like to get a better 
understanding of how young people think about various aspects of 
sexual activity. To do this I have developed a questionaire. I 
invite you to help by responding to a series of items related to 
sexual activity and several questions about your background. There 
are no risks or direct benefits to you for taking part in this study. 
However, I hope to use the information to help young people to deal 
more effectively with situations which relate to sexual matters. The 
questionaire will take about 30 - 40 minutes to complete.

Your participation in the study is voluntary. You have the right 
to refuse to participate. Your return of the completed forms will 
indicate your consent.

To ensure anonymity, do not write your name on the questionnaire. 
All information will be confidential. No identifying information 
will be provided to anyone or used in any reports of the study.

Information obtained will be used to assess the quality of this 
tool. I invite you to make any comments you may have about the 
questionnaire or any of the items at the end of the questionnaire. If 
you are willing to give more extensive feedback about it please 
contact me or give me your name and phone number on the separate card 
in tiie envelope. Return it in the small envelope. Do not return 
it with your questionnaire. If you have any questions please feel 
free to contact me at 

Please place your completed form by Sept.30, in the envelope 
provided and return by campus mail to Mary Auterman,  

 Than!: you.
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LETTER A:ID INFORMED CONSENT FORM SENT TO PARENTS

Regarding: Validation of an instrument to measure decision mailing 
regarding adolescents sexual activity.
Dear Parents:

:iy name is Mary Auterman and I am a doctoral candidate at Indiana 
University School of Nursing. I am conducting a study of how the normal 
changes that occur in thinking during adolescence affects the 
teenager's thinking whan confronted with sexually oriented problems.
Some of the other factors I will consider are peer pressure, teenagers' 
values, beliefs, their perception of the values of their parents and 
other adults and self esteem. There is a chance that your child may 
feel some discomfort or embarrassment with two or three personal 
questions. There are no direct benefits to your child as a result of 
taking part in this study, however, the results of the study may assist 
us to develop programs which may help the adolescent to deal more 
effectively with situations which may otiierwise lead to sexual activity.

An example of a problem might be "Martha and Mike have been going 
together for several months. Some of their friends talk about having 
sex. They have not had sex. They feel uncomfortable when asked about 
their experiences. List ways Martha and Mike can answer their 
friends." A copy of the study questionaire is available for you to 
loo!: at in the principals office. You nay also call me at the 
telephone number listed below to obtain a copy or to ask me questions 
about the study.

Me have received permission from the school administration and 
board to conduct the study. V;o would like to invito your teenager to 
participate in the study, but only with your consent, both your consent 
and tiien your teenage child's consent is voluntary. You as parents have 
the right to refuse to let me approach your child about participating. 
Your child has the right to refuse even if you consent. Participation 
or refusal to participate will not affect your child's relationship with 
any teachers or any evaluations. If your child begins to participate 
and changes his/her mind, he/she may withdraw v/ithout any problems.
Your child will be able to complete the study booklet in one class 
period of time.

V:e will not be able to identify your child's responses from those 
of other students. No names will be on any of the materials. All 
responses will be confidential. Your child's teachers will not see the 
responses.

If you are willing for me to approach your child about 
participating please sign and return the attached form to school in tiie 
same envelope by December 3, 1987.

Please feel free to contact me if you have any questions.
Thank you.

Mary Auterman
Indiana 

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



1 6 0

Consent Form

V.'e give our consent for you to approach our son/ daughter _____
about participating in the study.

Father's signature:* ______________________________________

Mother's signature:* ______________________________________

'Fitness: ________________________________________________
Investigators Signature:___________________________________

hate: _______________

If the guardian is someone other than a parent, indicate the 
relationship beneath the signature.
* Both parents must sign. If your home is a one parent household 

please indicate that.
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i n f o r m e d coKSEiT statlfie:;t r e a d t o  a d o l e s c e:;? s u b j e c t s

Regarding: Validation of an instrument to measure decision making 
regarding adolescents sexual activity.

My name is I Mary Auterman and I an a doctoral student at Indiana 
University School of Nursing. I am interested in what teenagers like 
you think about when confronted with sexually oriented problems.
There are no direct benefits to you for taking part in this
study, however, I hope to use the information to help teenagers deal
.more effectively with situations which relate to sexual matters.

I invite you to help me by providing some information.
I have a booklet I would like you to fill out. It has many different 
kinds of questions including some about yourself and one about ways to 
combine numbers. You will be able to complete it during this class 
period. If you have any questions I will be here to help you.
If you feel any discomfort with any of the questions you are free 
to skip those questions or to stop. You have several options: 
you may stop and leave, stop and remain in the room, or pretend 
to answer them and remain until others are finished so that no 
one will Know whether or not you finished.

As you know, I have asked your parents permission to talk to you 
about this study and they have said i could. Your taking part in this 
study is voluntary. Your decision to take part or not to do so will 
not affect your grades in any way. Neither your parents nor your 
teachers will see any of tire resno.ises. Since you are not to write 
your name on the booklets, I will not be able to identify which is 
your responses or those of other students.

If you start the booklet and then do not wish to continue, you 
may stop at any time. You may return your booklet at that time, or 
you may close the booklet and wait until others are finished.
Answering the items in the booklet indicates your willingness to 
take part in this study.

Flace your completed booklet in the box narked "Booklets".
Do you have any questions before we begin?
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DIRECIICNS: Please answar all items in the booklet as completely as possible, but 
do not fret about how to answer. There are no right or wrong answers. There are 
many different kinds of questions including seme about you and one about ways to 
combine nunbers. Please answer these also.

DIRECIICNS: Please answer the following questions by filling in the blanks or 
checking with an "X" for your answer.

How old are you?  Are you? male  female____
What grade (class) are you in school?_______
How far do you plan to go in school?

Lass than high school, finish high school,
technical school or college, graduate school, don’t know yet

What kind of job would you like after you finish school?

DIRECnCNS: Please place an X in the response column that most closely describes 
how much you agree with the following items.
1 = strongly disagree 2 = disagree 3 = uncertain 
4 = agree 5 = strongly agree

1. Most adults think having sex (sexual intercourse) is ok if two people are going 
steady.

2. My friends think having sex (sexual intercourse) is ok if two people really care 
a lot about each other.

3. I take a positive attitude toward myself.
4. My parents think having sex (sexual intercourse) is ok if two people are engaged 

to be married.
5. If I were to have sex I would not be concerned about a pregnancy.
6. I certainly feel useless at times.
7. My parents think having sex (sexual intercourse) is better if it is not planned.
8. I feel that I have a number of good qualities.
9. There is a lot of pressure among my friends to have sex (sexual intercourse).
10. I feel that I'm a person of worth, at least on a equal plane with others.
11. %  parents think sexual activity is a natural way for teenagers to show feelings 

of love to someone of the other sex.
12. If I were to have sex, I would be more concerned about pregnancy than most people 

my age.
13. I am concerned about my parent's reaction if they found out I had had sex.
14. It is important for me to do the same things my friends do.
15. If I don't do what my friends want, they will not include me as one of the group.
16. If I did something my parents disapprove of I probably would get caught.
17. Most adults think teenagers my age are too young to date.
18. If I ware to have sex there is a good chance I would get a get a sexually 

transmitted disease.
19. My parents think having sex (sexual intercourse) is ok if two people really care 

a lot about each other.
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20. Mast adults think sexual activity (necking, petting, going all the way) helps 
teenagers to "get in touch with" or get know their body.

21. The thought of getting a sexually transmitted disease scares me.
22. Mast adults think having sex (sexual intercourse) is ok if two people really care 

a lot about each other.
23. My friends think sexual activity is a natural way for teenagers to show feelings 

of love to someone of the other sex.
24. My parents think that when teenagers have sex it is a sign of growing up.
25. My parents think petting is ok if two people are engaged to be married.
26. If my date asked me to have sex with him/her, I probably would do it.
27. My friends think having sex is a sign of growing up.
28. My friends think having sex (sexual intercourse) is ok if tro people are going

steady.
29. Mast adults think sexual activity is a natural way for teenagers to show feelings 

of love to someone of the other sex.
30. Most adults think adolescents should be able to get contraceptives (birth 

control) without their parents knowing about it.
31. I am concerned about getting AIDS if I were to have sex.
32. Most adults think petting is ok if two people are going steady.
33. If I vere to have sex, I would be more concerned about sexually transmitted 

disease than most people my age.
34. My friends think sexual activity (necking, petting, going all the way) helps 

teenagers to "get in touch with" or get know their body.
35. If a friend dared me to have sex with someone I liked, I would want to do it.
36. I feel I do not have much to be proud of.
37. Most adults think petting is ok if two people are engaged to be married.
38. My friends think having sex (sexual intercourse) is best if it is not planned.
39. If my parents did not want ire to have sex, I probably would not do it.
40. My friends think teenagers my age are too young to date.
41. All in all, I am inclined to feel that I am a failure.
42. If I had sex (sexual intercourse) my parents would never find out about it.
43. On the whole, I am satisfied with myself.
44. My parents think petting is ok if two people are going steady.
45. My parents think adolescents should be able to get contraceptives (birth control)

without their parents knowing about it.
46. 1% parents think having sex (sexual intercourse) is ok if two people are going 

steady.
47. Most adults think having sex (sexual intercourse) is best if it is not planned.
48. At times I think I am no good at all.
49. Most adults think that when teenagers have sex it is a sign of growing up.
50. I am able to do things as well as most other people.
51. I will do what .the rest of the group does, because I don't want to be left out.
52. If I were to have sex, I would by taking greater risks than most people my

age.
53. I"fy parents think teenagers my age are too young to date.
54. My friends think having sex (sexual intercourse) is ok if two people are engaged

to be married.
55. My friends think adolescents should be able to get contraceptives (birth control) 

without their parents knowing about it.
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56. I wish I could have mare respect for myself.
57. My friends think petting is ok if two people are engaged to be married.
58. My parents think sexual activity (necking, petting, going all the way) helps 

teenagers to "get in touch with" or get know their body.
59. If I were to have sex, there is a good chance that I would become a parent.
60. My friends think petting is ok if two people are going steady.
61. Most adults think having sex (sexual intercourse) is ok if two people are engaged

to be married.
62. If I don't do what my friends want, they will not include me as one of their 

friends.
63. I am concerned that if I have sex it will hurt my chances for a happy life.

DimTCNS: CIRCLE THE ANSWER THAT BEST APPLIES 10 YOU.

I have gotten most of my information about sexual matters from
1. The family life program in school or from a teacher
2. The ''Growing Up Sexually" program
3. My parents
4. My friends
5. Bodes or magazines

I have talked to my friends about sex.
1. Several times 2. once or twice 3. Never

At least two of my friends have had sex (gone all the way) at least once.
1. Yes 2. No 3. I don't knew

I have had sex (gone all the way) at least once.
1. Yes 2. No

I have been pregnant, (girls)
I have gotten a girl pregnant, (boys)

1. Yes 2. No 3. I don't know

I have an older sister who has been pregnant or a brother who has gotten a girl pregnant.
1. Yes 2. No 3. I don't know

DIRECTIONS: You have four numbers to use in making up license plates nunbers. Each 
license plate has 4 nunbers in it. Use each number only once in any license plate. 
There are many different license plates you can make. See how many you can make.
Use the nunbers 1, 2, 3, 4. Tty to follow a plan otherwise you will not know when 
you have found all the possible arrangements. Try not to repeat any but do not worry 
about it if you do.

Decision making items: as in Appendix B.
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