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ABSTRACT 

The purpose of this study was to confirm the structural 

relationship of goal setting variables to performance. 

Performance was measured in learning mathematics lessons. 

Linear structural modeling techniques were used to evaluate 

the goal setting model. The exogenous variables were prior 

performance, goal difficulty, and self-evaluation. The 

endogenous variables were self-expectancy, self-efficacy, 

personal goal, and performance. 

There was support for the model of goal setting as 

proposed in this study. The nested alternate structural 

model for goal setting was the most parsimonious model. This 

model evidenced a negative effect of easy specific assigned 

goals on self efficacy. Vague and challenging specific 

goals had a positive effect on self efficacy. Prior 

performance, assigned goal, and self evaluation had positive 

path coefficients to self efficacy which, in turn, had a 

positive path coefficient to performance. 

Descriptive univariate statistics tended to support the 

theory of goal setting. These findings corroborate the 

results of the structural equation analysis. 
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CHAPTER I INTRODUCTION 

Rationale 

The optimization of performance behavior in the work 

place is of concern to educators and executives. students 

and workers are responsible for many productive outcomes. 

Learning new tasks and concepts is common to both the 

classroom and office. The classroom and office are work 

places that are complex and dynamic, and there are many 

variables associated with manipulating high levels of 

performance in learning tasks. 

Why is it that certain work places are more efficient 

in maintaining high levels of performance? What is involved 

with changing the performance levels of a group of workers? 

How are student academic achievement levels raised? The 

answer to these questions are not simple. The answers are 

involved and complex, and comprise the inter-relationship of 

many variables. 

Performance behavior is positively associated with the 

presence of specific and challenging goals (Earley, 1985; 

Latham & Steele, 1983; Locke, Shaw, Saari, & Latham, 1981). 

Locke et al. (1981) define a goal as that which an 

individual is trying to accomplish; it is the object or aim 

of action. The basic assumption of goal setting research is 

10 



that goals are immediate regulators of human action (Erez, 

1977). 

The goal setting research has provided some answers to 

the difficult problem of optimizing human performance; 

however, the measurement of performance has been quite 

troublesome. Human performance in goal setting research has 

been limited to relatively simple tasks. Research 

procedures should attempt to ensure that performance 

outcomes are measured in controllable, observable, and 

quantifiable terms. For example, several studies (strang, 

Lawrence, & Fowler, 1978) have measured performance using 

mathematical computation as the dependent variable. These 

results have been generalized to performance on simple 

routine tasks in industry that require some analytical 

ability. 

One of the major problems in the goal setting research 

has been the limitation of the dependent variable to simple 

outcomes. The validity of the goal setting theory has not 

been well tested on more complex tasks. One such phenomenon 

relevant in education and business is learning. The most 

obvious outcome in education is student learning. In 

business, learning is an important outcome as well. 

Employees must learn new jobs and duties throughout their 

working years. Changes in technology and personnel in any 

organization can introduce the most challenging of learning 

experiences. The impact of computer technology, for 
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example, has brought about a drastic change in the way work 

is to be done. The ability to learn might well be a 

determining factor in having and not having a job. 

Learning is key to all businesses. Employees need to 

learn new skills specific to their job responsibilities, and 

their usefulness to the organization is dependent upon the 

acquisition of these new skills. Learning is paramount in 

integrating workers into the productivity of the 

organization. 

Learning is complex. There is a large body of research 

and theory in education and psychology that provide several 

models for learning (Bandura, 1977; Carrol, 1963; Skinner, 

1953, 1954, 1968). These individuals represent the more 

popular learning models providing evidence that learning is 

complex. This complexity has lead to divergent theory. 

This study is directed at providing evidence that level 

of goals can be manipulated to affect performance on 

learning outcomes. will individuals, given specific and 

challenging goals for learning mathematics lessons, perform 

at higher levels than individuals not given specific and 

challenging goals? Generally speaking, it is the aim of 

this study to investigate conditions of the statement: 

'People with specific and challenging goals are more 

productive than people without goals or with easier, less 

appropriately demanding goals.' 
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Goal Setting 

Goal setting emerges from the literature on motivation. 

The question confronting the researcher in goal setting is 

'Do goals affect productivity?' Does the presence of a goal 

positively correlate to productivity performance? 

Taylor (1911, 1967) represents the early scientific 

interest in goal setting. Very specific production goals 

were set with the aid of time and motion s'tudies. Goal 

attainment was measured and monitored. Incentives were 

dispersed for exceeding goals. These methods seem to be 

effective in terms .of increasing productivity. However, 

these methods were in some ways unrealistic, harsh, and 

sometimes insensitive to human character. They tended to 

expect production levels based upon the standard and ignored 

individual differences affecting performance. Some people 

may not be as able to meet a set standard, but work the 

hardest to meet the minimum. On the other hand, some people 

can easily meet and exceed the standard with little effort. 

Rewarding people for exceeding the standard, in this case, 

does not reinforce a desired behavior of hard work, it 

rewards the outcome. Outcome is not a behavior, it is a 

result from behavior. 

Recently, the idea of doing ones 'personal best' has 

been emphasized in education. The emphasis on personal best 

recognizes the varying effects of many things in a person's 

life. A person's situation is full of many things that 
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impinge upon productive behavior. The things that make one 

person different from another have an effect on productive 

outcomes. Different people work differently in different 

situations for different reasons. However, in spite of the 

differences excellence is attainable by each person by doing 

his personal best. 

Doing ones best requires that individuals set personal 

goals. Standards are set for behavior through setting goals 

and progress is attained in one's actions. The realization 

of attaining these goals increases self satisfaction. 

Locke (1968) cites a large number of laboratory studies 

supporting goal setting theory. These studies dealt 

primarily with simple tasks in experimental settings such as 

doing addition problems, generating ideas, and making 

'widgets.' Generally, subjects were randomly assigned to 

treatment conditions and put to work on a task; one group 

given a specific goal, the other group given a vague or 

ambiguous goal. Latham and YukI (1975) provide a summary of 

the field studies in goal setting and an excellent table 

summarizing the literature. Latham and YukI provided 

support for two important assumptions of goal setting; (1) 

difficult goals increase performance and (2j clear and 

specific goals increase performance. 

Studies of the effects of the Management by Objectives 

(MBO) programs in organizations tended to support goal 

setting. These programs were based UpOL ;he process of 
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employees' setting goals with management which were thought 

to increase the probability of the acquisition of those 

goals. Latham and Ynkl (1975) discuss' these resuits and 

cite several studies of MBO. Many of the studies are 

anecdotal. The results tend to show increased performance. 

Locke (1968) proposed that more difficult goals are 

associated with higher levels of performance. Studies tend 

to support the proposition that harder goals lead to greater 

performance than do easy goals, as long as the goal was 

accepted (Locke, 1968; Latham & YukI, 1975). Most of the 

support for this proposition is correlational in nature and 

does not include manipulation of goal difficulty. These 

findings are consistent with laboratory studies. 

More recent studies in goal setting have confirmed 

prior findings. Performance behavior is positively 

associated with the presence of specific and challenging 

goals (Earley, 1985; Latham & Steele, 1983; Locke, Shaw, 

Saari, & Latham, 1981). 

Education has also placed emphasis on the utility of 

goals. Most of the literature in education has discussed 

goals under the name of 'objectives for learning.' Tyler 

(1964) points out the importance of clearly stated 

objectives for students. 'When objectives are identified 

and defined only casually, the students are likely to get 

the wrong image of what the teacher is trying to teach and 

what the student is expected to be able to learn. He is 
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misguided rather than helpfully steered in his learning 

efforts' (Tyler, 1964, p. 78). 

Gagne and Briggs (1979) emphasize the need for goals in 

education. They make a major distinction between a model of 

teaching and an instructional system. The purpose of a 

mc~el of teaching is to provide a conceptual link between a 

desired outcome and an appropriate teaching method. The 

purpose of an instructional system is to provide the 

necessary means for achieving all types of outcomes. The 

type of goals will influence the entire implementation 

strategy designed to achieve those goals. Even the form of 

the instructional delivery system and the plans for later 

diffusion of the system will be affected. 

The literature in education regarding the focus of 

learning activities around outcomes supports the goal 

setting concepts. Gagne and Briggs (1979) stress that 

educational outcomes should drive instruction and types of 

goal setting. However, educational research has not been 

concerned with testing and verifying the way in which goals 

operate on performance. 

Several experts have acknowledged that goal setting is 

multidimensional (steers & Porter, 1987), see Figure 1. 

There are many variables that combine to produce an effect 

on performance; each variable is related to other variables. 
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Figure 1. An abbreviation of Figure 3, Steers & Porter, 

(1987, P 131). 

The problem associated with the multidimensional nature 

of goal setting is that the researcher has a difficult task 

in knowing exactly what variable operates on performance. 

It is difficult to determine the degree to which each 

dimension of the goal setting phenomena operates, and which 

dimensions are necessary and sufficient in explaining 

observed outcomes. 

In goal setting, the assignment of a goal begins the 

movement to activity. The assignment of a goal implies that 

an individual is set out to work on a task for some fixed or 

variable period of time. The task is defined as a body of 

work requiring mental and/or physical activity. The source 

of the task might be the immediate physical environment, a 
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long-standing or recent interest of the individual, or, as 

is often the case in formal organizations, an individual's 

role or responsibilities. In the last case, the task might 

be self selected or assigned by a superior or co-worker. 

The task mayor may not include some explicit standard of 

quality or quantity. When such a standard is included in 

the task, it will be called an assigned goal. 

The acceptance of the goal commits the individual to 

action as a result of the goal assignment. Goal acceptance 

may depend up9n the individual's sense of how attainable the 

goal might be. An individual's goal acceptance depends upon 

an estimate by the individual of the situation. For 

example, goal difficulty and the individual's self 

evaluation may bear on goal acceptance. 

Garland (1985, p. 348) states that there is confusion 

in the literature about attainability and acceptance. This 

confusion may stem from a lack of clear distinction between 

an externally assigned goal (unaccepted) and a task goal 

(accepted). When a person is assigned a goal it may be 

accepted or rejected. It makes sense that people will 

attain a goal with greater likelihood when they accept the 

goal (task goal) and with less likelihood when they reject 

it. A task goal differs from an assigned goal by its 

acceptance and, thus, becomes one's personal priority for 

behavior. 

18 



In response to tension created by a task, and any 

implicit or explicit performance standard (i.e., assigned 

goal), the individual may set a task goal, defined by 

Garland (1985) as an image of performance that the 

individual wishes to achieve. Thus, task goals are 

cognitive; a goal is an image that may exist in sensory or 

verbal form; the image may be stored in primary and/or 

secondary memory to be recalled at a later time for 

comparison with performance. In addition, task goals exist 

prior to task action (i.e., a goal is related to a future 

performance), and task goals have a motivational 

significance (i.e., the individual wants to achieve the 

level of performance represented by the goal). 

Self concept and self evaluation have been related to 

meeting goals and consequently performance in school. The 

literature supports the theory that students who rate 

themselves in a more positive fashion are students who 

perform better on school tasks such as mathematics 

computation. Academic self evaluation is more highly 

correlated with academic performance than general self 

concept. Studies (Wagner, 1983, 1986) have shown that 

subject specific self evaluation has a stronger correlation 

when related to subject specific performance. Students' 

self evaluation of mathematics performance is moderately 

correlated to mathematics achievement. 
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Self evaluation relies upon the availability of 

information for a person to make self judgements. This 

information to a large extent comes from peers, parents, 

teachers, and co-workers. Perceptions that important people 

value what one is and what one does, tend to increase 

feelings of importance and ability. These feelings increase 

eagerness to accomplish things. 

The story of pygmalion demonstrates that the artist 

creates and brings life to his object of work. So, too, in 

the classroom, as the story continues, teachers bring to 

life the learning in the student to whom she or he perceives 

to be gifted. All too often, too few students are pe~'ceived 

to be gifted, when, in fact each and every student is 

gifted. 

Brookover and his associates (1965, 1967) conducted a 

six year study of the relation between the self concept of 

academic ability and school achievement among students in 

one school class while in the seventh through the twelfth 

grades. A major purpose of the study was to determine 

whether improved self concept results from the expectations 

and evaluations held by significant others as perceived by 

students. 

As Brookover, Erickson, and Joiner (1967) conclude: 

'The hypothesis that students' perceptions of the 

evaluations of their academic ability by others (teachers, 

parents, and friends) are associated with self concepts of 

20 



academic ability was confirmed' (p. 110). The almost 

unavoidable conclusion is that the teacher's attitudes and 

opinions regarding students have an influence on their 

success in school. In other words, when a teacher believes 

students can achieve, the students appear to be more 

successful; when the teacher believes students cannot 

achieve, students' level of performance appears to drop. 

Rosenthal and Jacobson (1968a, 1968b) hypothesized that 

students, more often than not, do what is expected of them. 

They summarize their study by stating that the evidence 

suggests strongly that 'children who are expected by their 

teachers to gain intellectually in fact do show greater 

intellectual gains after one year than do children of whom 

such gains are not expected' (1968b, p. 121). It may be 

possible that teachers convey these expectations to students 

partially through formal and informal goals they set for 

students. However, the empirical evidence in support of 

this effect has been questioned (Thorndike, 1968; Barber, 

Calverly, Forgione, McPeake, Chavez, & Bowen, 1969). 

A sense of self efficacy on the part of the student 

engages different behaviors based upon the degree to which 

the individual feels he or she will be successful in that 

task. This sense is a function of the social psychological 

environment of learning and it affects performance. 

Self efficacy, as defined by Bandura (1977; 1982), is 

the expectation that one can successfully execute a behavior 
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designed to bring about some outcome. According to Bandura, 

self efficacy can ~nfluence both the decision to initiate a 

behavior and the level of effort and persistence one puts 

forth once a behavior is initiated. 

Garland (1985) proposed the theory that goals influence 

task performance, in part through their influence on self 

efficacy. Garland proposed a cognitive mediation theory of 

goals and performance, in which he asserts that an 

individual's task goal, defined as lIan image of a future 

level of performance that the individual wishes to achieve ll 

(p. 347), influences performance, in part, through its 

influence on self efficacy, which he has termed 'performance 

expectancy.' 

According to this theory, higher goals can result in 

higher levels of self efficacy through at least three 

different cognitive mechanisms. First, individuals who set 

high goals may develop performance strategies that are 

perceived to facilitate higher levels of performance (Locke, 

Shaw, Saari, & Latham, 1981). Such strategies may actually 

come about through task redefinition (Bavelas & Lee, 1978). 

Second, higher goals may result in higher self efficacy 

through wishful thinking (Jones, 1977), where individuals 

come to expect that which they hope to achieve. Finally, 

if, as Garland (1985) asserts, the task goal is an image, 

then it is cognitively available and may serve as an anchor 
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(Tversky & Kahneman, 1974),-resulting in expectations of 

higher performance among individuals with higher goals. 

Garland et al. (1988) provided support for these 

linkages within a field setting. Garland et al. assigned at 

random subjects to a 'do your best,' very hard, or 

improbable goal after a baseline measure was taken on a 

three minute 'sit up' task. A causal model was presented in 

which subjects' task goals were proposed to influence 

performance though their influence on self efficacy. Their 

results supported this model. 

Performance 

Individual task activity (i.e., behavior) may result in 

observable outcomes. When these outcomes are perceived and 

evaluated by the actor, they become performance. 

Performance is defined here as the immediate measured 

product or products of action on some task. This definition 

is adopted from theory in organizations by Naylor, 

Pritchard, and Ilgen (1980). These authors make a useful 

definition between behavior, defined as ongoing action, and 

the products of behavior, defined as those things created by 

action. They define performance as those products of action 

that are evaluated by the individual or some part of the 

environment (p. 29). In defining performance as the 

'measured product of action,' one assumes that measurement 

on some scale of quantity and/or quality is always possible. 
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It is assumed that performance reduces task tension. 

The reduction of tension results in a diminishing and 

eventual cessation of task activity. This deceleration in 

activity is a function not only of performance but also of 

the individual's task goal. In their theory of action, 

Atkinson and Birch (1970) proposed that action exerts a 

'consummatory force' that reduces the tendency to continue 

that action (p. 14). This idea is extended in the theory of 

Garland (1985), where it is assumed that not only action but 

also the evaluated products of action (i.e., performance) 

exert consummatory force. 

In summary, the application of goal setting in 

education and business can be expected to result in several 

desirable outcomes. students' learning can be more 

productive by setting challenging and specific goals for 

their acquisition of knowledge. These goals appear to 

increase their knowledge and skill, and improve their self 

concept and self efficacy. In addition, the organization in 

which students and workers go about their tasks is 

benefitted by setting high expectations for employees. 

The optimization of human performance behavior is a 

complex goal. Some of the important variables that affect 

performance are prior performance, self evaluation, self 

efficacy, and assigned and personal goals. These variables 

have causal effects on each other, and operate in a complex 

system. The representation, specification, and measurement 

24 



of such a model of human behavior is the object of this 

study. In order to accomplish this objective the use of 

structural modeling is very useful. 

Prior performance in this study was operationally 

defined by normal curve equivalent scores on the Test of 

Academic Performance and by a part of the Iowa Algebra 

Aptitude Test. In the remainder of this document the reader 

is advised to think of prior performance as being measured 

by mathematics achievement prior to the administration of 

the experimental treatment. 

structural Equation Models 

structural equation models are used to confirm the fit 

of the model's parameters to data collected for that 

purpose. Several sources of related detailed explanations 

and examples are available (Dillon & Goldstein, 1984; 

Hayduk, 1987; Heise, 1975; Neter, Wasserman & Kutner, 1983; 

Tatsuoka, 1971). It is not the intent of the present 

discussion to provide a comprehensive review of the 

literature related to structural equation modeling. The 

present discussion will be limited to brief methodological 

background and rationale for its use, More detailed 

explanation is provided for the parts of structural equation 

modeling relevant to the needs for this study. 

There is an impressive body of literature on 

econometric structural equation modeling (Aigner and 

Goldberger, 1977; Goldberger and Duncan, 1973; Johnston 
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1972; Kmenta, 1971) and in the sociological literature on 

path analysis (Blalock, 1971; Duncan, 1975; Heise, 1975). 

Joreskog & Sorbom (1979) provided a general model and 

computer program for the analysis of covariance structures. 

As a direct result of these efforts, researchers in the 

social and behavioral sciences have begun to realize the 

advantages of structural equation models with unobservable 

constructs for parameter estimation and hypothesis testing 

in causal models (Dillon & Goldstein, 1984). 

Linear structural Relations (LISREL) provides methods 

for representing a mUltivariate model with a system of 

equations and diagrams. This system of equations is 

developed from theory and tested for fit to a data set. The 

causal model shows paths of effects of some variables on 

other variables including the path coefficients. Joreskog & 

Sorbom (1986) provide software, version VII, used to perform 

the necessary parameter estimation and tests by computer. 

Discussions of causal models and path analysis often 

begin on a somewhat philosophical bent. The most important 

aspect of causal analysis, path analysis, and analysis of 

structural equations is that the model is built from current 

technology. The development of the model must be driven by 

theory, and theory is often philosophical. The strength of 

LISREL lies in its dependence upon theory, and its 

application involves both science and art. 
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Traditional experimental methods have relied on 

hypothesis testing to manage information in the results. 

These methods use statistical decision theory to either 

reject or fail to reject a null hypothesis. In this manner 

questions are answered in the negative, either fail to 

reject an hypothesis of no difference or reject the null. 

At best, these methods rule out, not rule in. Technically, 

traditional experimental design provides indicators of what 

is not likely to be true. 

In contrast, causal modeling using structural equation 

methodology indicates the fit of models. For example, an 

hypothesized model might be specified showing a causal 

scheme among several variables. This model is then compared 

with an implicit unconstrained alternative. From this point 

one can inquire whether the package of constraints embodied 

in the estimated model gives a significantly worse fitting 

covariance matrix than the covariance matrix for the 

hypothetical unconstrained alternative (Hayduk, 1987, p. 

161). An insignificant Chi square statistic indicates that 

the model's fit to the sample data does not differ 

significantly from the unconstrained alternative. 

Joreskog (1988) argues that instead of regarding Chi 

square as a test statistic, one should regard it as a 

goodness, or badness, of fit measure. In this sense large 

Chi square values correspond to bad fit, small Chi square 

values correspond to good fit. The degrees of freedom serve 
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as a standard by which to judge whether Chi Square is large 

or small. 

This study attempts to apply methods of analysis and 

design permitted only recently due to the advancement of 

computer technology. In a sense, if Lewin were alive today, 

he might come to see the realization of his vision that 

human behavior could be represented and explained by an 

empirical system. Current technology permits the expedient 

evaluation of complex models. The parameters of structural 

equations specified to quantify complex models can be 

computed in a matter of seconds on a personal computer. 

For example, the general model of goal setting in 

Figure B-1 is a complex model which may be analyzed with a 

computer program designed to test the fit of a structural 

equation to a sample data set. The model specifies a causal 

path from prior performance to self efficacy and 

performance. How people have done in the past has some 

causal effect upon how they do on a similar task. Self 

efficacy in turn affects performance. Self evaluation has a 

causal effect on self efficacy and personal goal. There is 

a reciprocal causal relationship between self efficacy and 

personal goal. Finally, performance is causally affected by 

prior performance, self efficacy, and personal goal. 

Purpose 

The primary purpose of this study is to test the fit of 

data collected in high schools to a model of goal setting. 
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The model represents the causal relationship among prior 

performance, assigned goals, self evaluation, self efficacy, 

personal goals, and performance behavior (see Figure B-1). 

In addition, a descriptive presentation of the variables and 

their relationships is intended to lead to further model 

development. The hypotheses of this study are: 
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Hypotheses 

1. The goal setting model specified adequately fits the 

data collected. 

2. Alternate (more parsimonious) models do not result in 

significant decrement in model fit. 

3. Nested models do not result in significant decrement in 

model fit. 

4. The goal setting model's parameters are equal in two 

different contexts. 
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CHAPTER II LITERARY REVIEW 

overview 

The idea that goals are related to accomplishments 

might be considered intuitive. People with goals are 

tenacious in obtaining those goals. !n addition, when 

people are assigned goals by others they tend to meet those 

goals, especially when they accept the goals given to them. 

If the desired outcome is a high level of productivity, then 

the presence of these performance expectations are' useful. 

The application of these ideas in schools and organizations 

seems to be a promising proposition. 

This is particularly true due to the American climate 

at the beginning of the 1990s. There are decreasing 

revenues in business and education, and there is a world 

climate of educational, political, and technical 

competition. Survival in the coming decade relies on 

peoples' ability to adapt and learn, and to use new skills 

in a productive manner. The ability to meet set goals is a 

desirable quality in the workplace. In the classroom and in 

the office many goals are in need of achieving, and people 

will advance based upon their ability to meet the needs of 

the organization. 

The demand for accountability in education, government, 

and business will provide less tolerance for the 

unproductive person. Organizations have been reducing their 
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employee force and cuts are made where there is the least 

utility. similarly, students who are unproductive have a 

way of dropping out, ether physically or mentally. 

The emphasis on maximizing personal performance could 

become insensitive to the needs of the individual. There 

are dangers in the sole reliance on specific and challenging 

goals to improve outcomes. Goals that are too difficult 

might make people want to reject the goals because of its 

unattainability. In addition, the personal needs of others 

could be neglected by demanding too much. On the other 

hand, expecting too little of others could foster boredom 

and apathy. It is important to consider the emotional and 

cognitive needs of the individual in assigning work. 

striving to meet personal goals is commonplace for 

entrepreneurs, folk heroes, and sports stars. However, how 

many teenagers have personal goals, how many school children 

have daily goals for learning, or how many workers have 

goals beyond day to day? 

The American psyche does not seem to be conducive to 

setting goals for others. It seems too dictatorial to 

impose structure and direction on others. The 'do your own 

thing' generation was not a new phenomenon in American 

history, but, rather, typifies the emphasis on personal 

freedom. From this thinking comes a lack of goals set by 

teachers for students and by employers for employees. 
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There is more to goal setting than meets the eye of the 

armchair psychologist. The setting of goals is a 

motivational technique with many consequences other than 

simply increasing productivity. The presence of goals 

increases feeling of self worth. People with goals tend to 

feel that they have importance or something to accomplish. 

The presence of goals provides a direction for activity. 

There are many variables which contribute to setting, 

accepting, and accomplishing goals. Effective goal setting 

relies on selecting goals that are specific and challenging. 

Goals too difficult may negatively affect motivation, goals 

too easy may promote ~omplaisance, and vague goals may not 

provide enough information to direct behavior in a desired 

manner. 

This study is concerned with how goals operate and the 

social psychological mechanisms involved in a goal setting 

model of motivating productive behavior. A review of the 

literature follows which includes a discussion of the origin 

of goal setting in theories of motivation. The review is 

not intended to be a comprehensive treatment of the goal 

setting research. There are several well done and 

comprehensive reviews available (Locke, 1968; Latham & YukI, 

1975; Locke, Shaw, Saari, & Latham, 1981; Locke, 1984; 

Austin & Bobko, 1985; Tubbs, 1986; Wood, Mento, & Locke, 

1987; Campbell, 1988). The present discussion is intended 

to emphasize current trends in goal setting research which 
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lead to the development of the model to be tested. The 

review provides background relevant to the variables in the 

model. 

Goal setting and Motivational Theory 

When the hypothetical man on the street asks, 'What 

motivates behavior?', he wants to know about the emotional, 

environmental, and mental conditions that maximizes his 

desired outcome. He might want to know about three possible 

causes: (1) an environmental determinant which precipitates 

the behavior of interest - the application of some 

irresistible force which of necessity led to action; (2) the 

internal urge, wish, feeling, emotion, drive, instinct, 

want, desire, demand, purpose, interest, aspiration, plan, 

need, or motive which gave rise to the action; or (3) the 

incentive, goal, or object value which attracted or repelled 

the action. These three 'kinds of things' divide themselves 

into three categories: those having biological import 

(emotion, force, drive, instinct, need), those having 

'mental' or cognitive import (urge, wish, feeling, impulse, 

want, striving, desire, demand), and those having reference 

to objects or states in the environment (purpose, interest, 

intention, attitude, aspiration, plan, motive, incentive, 

goal, value). These are neither mutually exclusive nor even 

necessarily correct classifications. However, these terms 

and their categorization represent a general layman's 

conceptualization of motivation. 
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Goals and their effect on productive behavior have been 

discussed in the scientific literature for a very long time. 

The literature comes from two general sources: (1) theories 

of motivation, cognitive theory, and social learning theory 

(Bandura, 1977) and (2) its application in organizational 

settings. These sources are typically called academic and 

organizational, respectively. 

Tolman's (1932) conceptualization of motivation from an 

academic perspective, more than almost any other early 

theorist, stressed the importance of the goals involved in 

situations. Among the properties of molar behavior is its 

purpose orientation, that is, its persistence and 

teachableness. Molar behavior has ' ... the character of 

getting to or getting from a specific goal object or goal 

situation' (p. 10). Tolloan considered himself a 

behavioralist, however he was more closely akin to 

McDougall's purposivism, Gestalt psychology, and Kurt 

Lewin's field theory. Tolman lead the way from thinking of 

set goal as strictly environmental conditions. Tolman felt 

drive (or need) to be a basic behavioral determinant, but 

he, as in many respects did Lewin, emphasized not the 

restlessness that drive states arouse but the demands for 

goal objects with which they are associated. 

Lewin's field theory (1936, 1951) discusses behavior as 

movement in the life space of an individual or locomotion. 

Locomotion is not the only change in the life space, but 
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Lewin states that it is the most important one (Lewin, 1936, 

p. 47). There are different kinds of locomotions; a person 

may move about (bodily locomotion), or a person may approach 

or avoid certain goals (psychological locomotion). For 

example, it is assumed that tasks (goals) create tension for 

the individual (Lewin, 1951), which results in mental and/or 

physical activity. The activity persists until a new task 

is undertaken. 

Taylor (1911, 1967) not only acknowledges the 

importance of goals in human behavior, but, represents the 

early scientific interest in goal setting from an 

organizational perspective. The scientific management 

movement emphasized very specific production goals set with 

the aid of time and motion studies. Goal attainment was 

measured and monitored. Incentives were dispersed for 

exceeding goals. These methods seemed to be effective in 

terms of increasing productivity. However, these methods 

were harsh and sometimes insensitive to human character. 

There exists a large body of literature concerned with 

goals, goal setting, and the effects of goals on human 

behavior. The Wurzburg School provided much of the 

conceptual impetus to focus not only on goal behavior, but 

on goal setting in relation to motivating productive 

outcomes. The associated concepts of intention, task, set, 

and level of aspiration were developed from this school. 

The empirical work of Mace (1935) continued the interest in 
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goal setting with studies of incentives and bonuses. Lewin 

et ale (1944) and Starbuck (1963) studied levels of 

aspiration as they influence productive behavior. Siegel 

(1957) translated level of aspiration into subjective 

expected utility terms. Locke (1968) and Latham (Latham & 

YukI, 1975) provided a focal paradigm for much of the recent 

research in organizational goal setting. 

People try to accomplish things and typically have an 

object or aim of action. They have what Locke (1969) refers 

to as purpose and intent. other frequently used concepts 

that are also similar in meaning to that of goal setting 

. include performance standard (a measuring rod for evaluating 

performance), quota (a minimum amount of work or 

production), work norm (a standard of acceptable behavior 

defined by a work group), task (a piece of work to be 

accomplished), objective (the ultimate aim of an action or 

series of actions), deadline (a time limit for completing a 

task), and budget (a spending goal or limit) (Locke, Shaw, 

Saari, and Latham, 1981). 

Locke (1968) cites a large number of laboratory studies 

supporting goal setting theory. These studies dealt 

primarily with simple tasks in experimental settings such as 

doing addition problems, generating ideas, and making 

'widgets.' Generally, subjects were randomly assigned to 

treatment conditions and put to work on a task, one group 
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given a specific goal, the other group given a vague or 

ambiguous task. 

Goal setting research consistently supports the 

positive relationship between performance and the presence 

of specific and challenging goals (Earley, 1985; Latham & 

Steele, 1983; Locke, Shaw, Saari, & Latham, 1981). Locke et 

ale (1981) define goals as that which an individual is 

trying to accomplish; it is the object or aim of action. 

The basic assumption of goal setting research is that goals 

are immediate regulators of human action. Locke (1968) and 

Latham and YukI (1975) provide support for the validity of 

two goal setting assumptions: 

Difficult goals increases performance. As long as 

goals are accepted, the more difficult the goals the 

higher the level of performance (Locke, 1968). Locke 

(1968) found evidence for a positive, linear relation 

between goal difficulty and task performance. The 

findings of Latham and YukI (1975) support this 

proposition. 

Clear and specific goals increase performance. 

Previous research found that specific, challenging 

(difficult) goals led to higher output than vague goals 

such as 'do your best' (Locke, 1968). Subsequent 

studies support this proposition (Latham & YukI, 1975) 

It can be said that specific and challenging goals improve 

the likelihood of a high level of productive outcomes. 
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Goal commitment is a key aspect of goal setting theory 

(Locke & Latham, 1988). Locke and Latham discuss the 

relationship between commitment to a goal and the 

realization of the goal outcome. They concluded that the 

strength of the relationship is dependent upon the degree of 

commitment. Locke and Latham identified three categories of 

determinants of commitment to a goal; external factors 

(authority, peer influence, external rewards), interactive 

factors (participation, competition), and internal factors 

(expectancy, internal rewards). 

The goals people set for themselves and the goals they 

accept as given by others are personal goals. The 

differences between people affects the types and levels of 

goals they establish for themselves, and the commitment to 

those goals. The bank president will set and accomplish a 

much different set of goals than does the transient. It 

could be hypothesized that these two individuals would 

respond differently to a specific goal, and the level of 

accomplishment for each would differ. 

Individual Differences 

Two traits have been studied in the goal setting 

research that tend be associated with performance outcomes; 

past performance and perceptions of self. Previous success 

experiences at a task and a generally high level of self 

esteem strengthen expectancy beliefs (Lawler, 1973). The 

likelihood to realize a specific outcome is estimated 
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consciously or unconsciously. The subjective probability 

estimate that a given level of performance can be achieve is 

determined by a variety of factors, both within the 

individual's control and beyond it (steers & Porter, 1987, 

p.73). Lawler (1973) posits that prior performance and self 

esteem affect how a person perceives his likelihood of 

obtaining a specific goal. 

Prior Performance 

Prior performance on a task is the best predictor of 

how a person will do on the task presently. Whether it is 

success in college, performance on a test, or performance on 

the job, the best predictors remain how well a person did in 

school previously, prior test results, or past behavior on 

the job. The more closely the task to be done is aligned 

with the measure of prior performance the stronger the 

relationship between past and present performance. A 

person's prior performance provides a pattern for future 

behavior and provides feedback for evaluating future 

performance. 

Bandura (1982) argues that prior performance affects 

self efficacy, the self judgements held about one's ability 

to perform on a task. Further, Bandura reports that self 

efficacy is more strongly related to future task performance 

than to prior performance. This suggests that self efficacy 

is built on past success or failure and is forward looking. 

These findings and others (Locke, Frederick, Lee, Bobko, 
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1984) represent support for the inclusion of self efficacy 

in explaining the effect of prior performance on 

performance. 

Past success reinforces feeling of self efficacy which 

improves one's self evaluations positively, which improves 

performance, which improves self efficacy, and so on. There 

is support for a cyclic process which is self reinforcing. 

Goals are important as motivation and successes and failures 

are determiners of how future goals are set. 

Self Evaluation 

Self concept, self esteem, and self evaluation are 

related and easily misused due to a lack of discrimination 

among the three concepts. The construct of what the self is 

presents an extremely difficult measurement problem due to 

the many facets of the self and due to the lack of 

delineation. The notion of self becomes devoid of meaning 

when used to refer to the whole conglomeration of mental, 

spiritual, and physical processes of the human being. 

perceptions of self to a great extent governs one's choices, 

decisions, and activity. A person is a product of self 

perceptions. An individual tends to pursue courses of 

action consistent with the parameters set for personal 

behavior. 

Generally, it might be said that when one of the above 

three constructs is measured in studies of performance or 

prior performance, there is a positive relationship between 
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each construct and productivity. However, if the degree of 

the relationship is dependent upon the alignment of the 

operation of self perception with the outcome, the direction 

remains positive. For example, general self concept is not 

as highly correlated with mathematics performance on tests 

as is subject (e.g., mathematics) specific academic self 

concept (Brookover, 1964; Wagner, 1983, 1986). In this 

case, subject specific self concept is aligned with the 

mathematics outcome more than general self concept. For 

example, individual feels regarding personal ability in 

mathematics are more aligned with mathematics performance 

than personal feels about life. General self concept, 

general self esteem, and general self evaluation, however, 

are typicallY related to performance in about the same 

degree. The delineation between concept, esteem, and 

evaluation may be semantic in terms of their empirical 

relation to performance; but the distinction is 

theoretically useful. A discussion of self evaluation 

should provide a comparison and contrast of self concept, 

self esteem, and self evaluation. 

Self perceptions regarding identity ('who we are'), 

affect ('hows we feel about who we are') and self evaluation 

('how we compare to others on some criteria') have been 

related to performance in schools (Purkey, 1970) and 

organizations (Markus & Wurf, 1987). The literature 

supports the theory that individuals who rate themselves in 
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a more positive fashion are individuals who perform better 

on school tasks or on assigned goals in organizations. It 

is not clear whether the perceptions one has are formed by 

what the individual has done or form what will be done. 

There is likely a reciprocal causal relationship between 

performance and self perceptions. 

Self concept is a self perception of personal identity, 

It is the essence of what an individual conceives self to 

be; it is what people think they are. Brookover and his 

associates (1965, 1967) conducted a six year study of the 

relation between the self concept of academic ability and 

school achievement among students in one school class while 

in the seventh through the twelfth grades. A major purpose 

of the study was to determine whether improved self concept 

results from the expectations and evaluations held by 

significant others as perceived by students. As Brookover, 

Erickson, and Joiner (1967) conclude: 'The hypothesis that 

students' perceptions of the evaluations of their academic 

ability by others (teachers, parents, and friends) are 

associated with self concepts of academic ability was 

confirmed' (p. 110). The almost unavoidable conclusion is 

that the teacher's attitudes and opinions regarding students 

have an influence on their success in school. In other 

words, when a teacher believes students can achieve, the 

students appear to be more successful; when the teacher 
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believes students cannot achieve, then it influences their 

performance negatively. 

Self esteem is how individuals feel about who they are. 

Gergan (1971) defines self esteem as the extent to which a 

person feels positive about himself. On one hand, self 

concept gives people sense of who they are, on the other 

self evaluation gives people a sense of how they compare. 

In between are feelings, that is, self esteem, how people 

feel about who they are and how they compare. There tends 

to be an alignment between self concept, self esteem, and 

self evaluation. However, there are situations in most 

peoples' lives when feelings of self esteem are positive 

while maintaining a negative self concept. For example, 

when the child goes to the cookie jar, there is a good 

feeling in being able to scale the counter and to the top of 

the cabinet and get the cookie in silence, but, a cookie 

thief is still a cookie thief! 

Self evaluation is how people compare themselves to 

others on some criteria. Gergan (1971) discussed self 

evaluation as having reference to the environment, and that 

this connection to the environment is reliant upon an 

emotional response to the environment. In self regulation 

theory (Markus & Wurf, 1987) the processes of monitoring 

behavior, making judgements about how well the behavior is 

being executed, and evaluating or reinforcing the self are 

three-stage cycles. These cycles are applied every time one 
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attempts performance execution. Both Bandura (1978) and 

Kanfer (1970) propose such three-stage cycles. Markus and 

Wurf (1987) discuss: 

During the self monitoring phase, people attend to 
various aspects of their behavior, such as its quality 
and frequency. The observed behavior is then judged 
against a criterion derived from one's own standards or 
the standards of significant others. Finally, the 
person rewards (or punishes) the self via feelings of 
approval or disapproval and tangible rewards. Both 
Bandura and Kanfer see these processes as consciouslY 
engaged in and essential for helping people change 
their own behavior. (p. 311). 

In practical terms, self evaluation may be conceived of 

as a comparison to others and/or some normative standard. 

This perceived self evaluation has three components: (1) 

self evaluation (SE), (2) perceived evaluation by others 

(PEO), and (3) actual evaluations by others (AEO). 

Academic self evaluation is stronger in degree of 

relation to academic performance than general self concept. 

studies (Wagner, 1983, 1986) have shown that subject 

specific self evaluation has consistently higher 

correlations when related to subject specific performance 

than does general self concept. Wagner (1983; 1986) reports 

moderate correlations of students' self evaluation of 

mathematics performance to mathematics achievement, and 

students' self evaluation of reading performance to reading 

achievement • 

It follows that positive self evaluation ratings foster 

a positive sense of self efficacy on the part of the 
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student. The degree to which the individual feels he or she 

will be successful in that task engages different behaviors 

from feelings of being unsuccessful. This sense is a 

function of the social psychological environment and it 

affects performance. 

Self Efficacy (efficacy/expectancy> 

Self efficacy and expectancy are similar in many 

respects. However, there is a distinction to be made 

between the two concepts. The concept of self efficacy has 

emerged from social learning theory (Bandura, 1977ai 1977b; 

1982; 1986; 1988). It is a key concept in Bandura's theory. 

Self efficacy is defined as a judgment of 'how well one can 

execute courses of action required to deal with prospective 

situations' (Bandura, 1982, p. 122). It involves the self 

perception of one's ability to accomplish something, the 

ability to succeed. 

In contrast, expectancy has emerged from Valence

Instrumentality-Expectancy (VIE) Theory (Vroom, 1964; Porter 

& Lawler, 1968; Locke, 1975). Expectancy has been defined 

as the subjective probability, from 0.0 to 1.0, of one's 

likelihood of accomplishing something. Expectancy is 

concerned with one's thoughts of success. 

It is likely that the two concepts, self efficacy and 

expectancy are factors of a latent concept that might be 

termed perceived self efficacy. The operationalization of 

this concept could incorporate the two factors: efficacy and 
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expectancy. This variable would represent the mutual effect 

of a person's perceived ability and likelihood of obtaining 

some desired goal. 

The Porter/Lawler Model (Porter Lawler, 1968) suggests 

the following: 

Employee effort is jointly determined by two key 
factors: the value placed on certain outcomes by the 
individual, and the degree to which the person believes 
that his effort will lead to the attainment of these 
rewards. As predicted, Vroom, Porter and Lawler found 
that these two factors interact to determine effort 
level; in other words, they found that people must both 
positively value outcomes and believe that these 
outcomes result from their effort for any further 
effort to be forthcoming. (steers & Porter, 1987) 

The language of VIE Theory is clearly from a 

probability perspective, relying on the subjective estimate 

of future outcomes. The inclusion of effort into a model 

using performance outcomes is intuitively appealing, and 

likely has validity. However, the measurement of effort 

seems a bit too tenuous. The value of VIE Theory lies in 

its conception of a person's beliefs regarding future 

outcomes, and many studies have operationalized this concept 

on a single item: subjective probability estimate (from 0.0 

to 1.0). Garland (1985) uses the term performance 

expectancy and defines it as 'a composite of an individual's 

subjective probabilities for reaching each of a number of 

different performance levels over a range of performance 

that might be considered' (p. 349). 
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How future outcomes will be, in conjunction with 

feelings regarding the ability to bring about specified 

outcomes are hypothesized to be two manifest variables of 

the latent concept perceived self efficacy. Wood, Bandura, 

and Bailey (in press) discuss self efficacy: 

Perceived self efficacy is a factor that can play 
a central role in motivational and learning processes 
on complex tasks (Bandura, 1986). Perceived self 
efficacy refers to peoples' beliefs in their 
capabilities to execute the activities required to 
achieve different levels of performance. Peoples' 
beliefs in their efficacy affect what courses of action 
they choose to pursue, how much effort they put forth 
in a given endeavor, how long they will persevere in 
the face of obstacles and failure experiences, whether 
their thought patterns in taxing situations are self 
aiding or self hindering, and how much stress and 
depression they experience in coping with environmental 
demands. Perceived self efficacy also influences the 
level of goals that people set for themselves (Bandura 
& Cervone, 1986; Taylor, Locke, Gist, & Lee, 1984; 
Locke, Frederick, Lee, & Bobko, 1984). Managers who 
are assured of their capabilities will deploy their 
skills and efforts more productively and select higher 
performance standards than those who are beset with 
self doubt. 

The language of social learning and cognitive theories 

emphasize perceived ability. Perceived self efficacy is a 

cognitive concept which affects performance. Lee (1988) 

suggests that self efficacy was associated with successful 

goal accomplishment. 

A sense of self efficacy on the part of the student 

engages different behaviors based upon the degree to which 

the individual feels he or she will be successful in that 

task. This sense is a function of the social psychological 

environment of learning and it affects performance. 
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Eden (1988) suggests some alternative measures of 

expectancy beyond one's subjective probability of success. 

He highlights the practical application of the pygmalion 

effect as raising a state of expectancy quickly and 

productively. The combination of high expectations and high 

goals appears to be especially promising (Eden, 1988, p. 

648). Specific and difficult goals affect productivity 

through their effects on expectancy. The term expectancy, 

here, incorporates the thinking of both VIE and Social 

Learning Theories. 

Personal Goal 

Personal goals are goals which have become accepted by 

individuals as worthy of their productive a~tivity. Erez 

and Zidon (1984) say that goal acceptance is a key factor in 

the relationship of goal difficulty to performance. Earley 

and Lituchy (1989) discuss the structural relation between 

self efficacy, personal goals, and performance: 

Research has shown that assigned goals influence 
an individual's self efficacy or expectancies which, in 
turn, give rise to personal goals and performance (Wood 
& Bandura, in press; Dachler & Mobley, 1973; 
Hollenbeck & Klein, 1987; Locke, Frederick. Lee, & 
Bobko, 1984). Attempts at integrating self efficacy 
expectations or expectancies into a model of goal 
setting have posited that an individual's personal 
goals are determined in a large part by his or her 
expectations and perceived utilities concerning 
performance (Dachler & Mobley, 1973; Locke et al., 
1981). However, several investigators (Eden, 1988; 
Garland, Weinberg, Bruya, & Jackson, 1988) have 
questioned the causal direction between self efficacy 
expectations/expectancies and an individual's personal 
goal. For example, Garland's (1985) cognitive 
mediation theory posits several mechanisms to explain 
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why personal goals cause self efficacy expectations. 
Likewise, Eden (1988) argues that difficult goals 
enhance an individual's feelings of competence. 

The Model 

Earley and Lituchy (1989) conducted a study delineating 

goal effects. Using causal modeling they tested three 

competing models combining self efficacy expectations and 

goal setting (Locke & Latham, in press; Garland, 1985; and 

Eden, 1988). Earley and Lituchy provide an empirical study 

which leads to the model tested in this dissertation. There 

have been some additional variables included, the dependent 

variable has been changed into a more complex task, and the 

measurement of self efficacy expectation has been changed. 

See Figure B-1. 

Prior Performance. Assigned Goal. Self Efficacy and 

Performance. The model specifies a non-recursive direct 

effect of prior performance on self efficacy and 

performance. Garland (1985) has proposed a cognitive 

mediation theory of goals and performance, in which he 

asserts that an individual's task goal, defined as 'an image 

of a future level of performance that the individual wishes 

to achieve' (p. 347), influences performance, in part, 

through its influence on self effica~y, which he has termed 

'performance expectancy.' Garland's task goals are aligned 

closely with the concept of personal goals, those goals one 

is committed to for some personal reason. In th~s proposed 

causal model, support was given to the causal relationship 
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that prior performance affects self efficacy and subsequent 

performance, and that there is an indirect effect of prior 

performance to performance through its effects on self 

efficacy. Further, this model includes an effect of 

assigned goals on task goals, which in turn affects self 

efficacy. 

Self Evaluation and Self Efficacy. The model specifies 

a non-recursive direct effect of self evaluation on self 

efficacy. Markus & Wurf (1987) discuss self concept from a 

$ocial psychological perspective. In their discussion, they 

use the term 'self representation' to discuss self concept. 

They support the idea that people have as many self 

representations as they have significant relationships. A 

person has two unique relationships; to self, and to others 

such as peers and teachers or employers. Self evaluations 

compared to personal standards and to the standards of peers 

and authorities affect behavior. 

Feels regarding self are good indications of future 

affect. If feedback systems provide information of 

capability to perform given levels, people tend to formulate 

conceptions of themselves meeting those levels of 

performance. These self perceptions affect self efficacy. 

People tend to judge their ability and likelihood to 

accomplish things based upon their feelings of competence 

prior to the event. 
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Self Efficacy, Personal Goal, and Performance. The 

model specifies a simUltaneous causal relationship between 

self efficacy and personal goal, and each has its direct and 

indirect effects on performance. 

Personal goal and expectations (self efficacy) are 

positively related (Bandura & Cervone, 1983; Garland, 1985; 

Klein, in press; Early & Lituchy, in press; Wood & Bandura, 

in press). Klein (in press) examined the relations among 

changes in motivational force (expectancy X valence), 

personal goals chosen, goal commitment, and academic 

performance of university students. He found that 

motivational force was significantly related to goal choice 

and commitment. Further, his exploratory path analysis 

suggested that personal goals mediated the effect of 

motivational force on performance. See Early & Lituchy (in 

press). Eden's (1988) model proposed a simUltaneous causal 

relationship between self efficacy and personal goal. 

Performance. The dependent variable in studies of goal 

setting is performance. Affecting levels of performance has 

been the concern for educators and employers, as well as for 

individuals in their personal development. Garland 

discusses performance: 

Individual task activity (i.e., behavior) may 
result in observable outcomes. When these outcomes are 
perceived and evaluated by the actor, they become 
performance. Performance is defined as the immediate 
measured product or products of action on some task. 
This definition is adopted from recent theory of 
behavior in organizations by Naylor, Pritchard, and 
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lIgen (1980). These authors make a useful distinction 
between behavior, defined as ongoing action, and the 
products of behavior, defined as those things created 
by action. They define performance as the 'measured 
product of action,' one assumes that ordinal 
measurement on some scale of quantity or quality is 
always possible. 

It is assumed in this theory that performance 
reduces task tension. The reduction of tension results 
in diminishing and eventual cessation of task activity. 
This deceleration in activity is a function not only of 
performance but also of the individual's task goal. In 
their theory of action, Atkinson and Birch (1970) 
propose that action exerts a 'consummatory force' that 
reduces the tendency to continue that action (p. 14). 
This idea is extended in the present theory, where it 
is assumed that not only action but also the evaluated 
products of action (i. e., performance) exert 
consummatory force (p. 347). 

The model of goal setting specified in this study was 

tested for its fit to data collected. The structural 

equation's parameters are evaluated for their goodness of 

fit using the Chi-square statistic. Rejection of hypothesis 

is typical of traditional experimental thinking. The 

assumption of the present analysis is that explanation 

exists in degrees. This thinking leads to making empirical 

decisions in a positive sense. Correlational methods 

provide two pieces of information to the empiricist, 

strength of relationship and degree of relationship. In a 

descriptive sense, a weak and statistically insignificant 

relationship may possibly evidence a real effect. 

Traditional methods would consider this finding as no 

evidence of relationship, but not rule out the effect of the 

variable. 
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There is a phenomenon called the butterfly effect which 

has been discussed by Gleick (1987). The phenomenon 

describes the effects of the turbulences created by the 

flapping of the butterfly's wings on the weather. This is a 

very difficult concept to accept; however, the importance of 

the concept lies in the understanding that empirically 

insignificant variables might prove to be practically very 

powerful in their effects. In application, causal modeling 

provides the theorist information about variable's degree, 

strength, and usefulness. The effect of the 'wings of a 

butterfly' can be incorporated into a model, and the effect 

tested for its usefulness in describing the dynamics of a 

specified model regardless of its strength and degree. 

Joreskog (1988) argues that instead of regarding Chi-

square as a test statistic, one should regard it as a 

goodness, or badness, of fit measure. 

I feel that using Chi-square as a test statistic 
is not really useful. I can seldom see a situation 
where we actually have a model that is true. All our 
models are wrong in some way. They are approximations 
to reality •.•• 

I am saying in essence, although the Chi-square 
measure may be right theoretically as a test statistic 
for testing the hypothesis that a model is true, it 
should be emphasized that such use of Chi-square is not 
valid in most empirical applications •... 

The statistical problem is not one of testing a 
given hypothesis, which a priori may be considered 
false. I'm arguing that instead of regarding Chi
square as a test statistic, one should regard it as a 
goodness, or badness, of fit measure. In this sense 
large Chi-square values corresponds to bad fit, small 
Chi-square values correspond to good fit. The degree 
of freedom serves as a standard by which to judge 
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whether Chi-Square is large or small. (From LISREL 
Training Session, Atlanta, Ga. August 1988). 

The hypotheses of this study are presented in 

traditional experimental terminology. However, the applied 

analysis is intended to respond to a broader interpretation 

of the findings. The analysis will answer the stated 

hypotheses, and will provide interpretation in the sense 

that Joreskog has addressed above. 

This study presents innovative methods to analyze the 

theory of goal setting. A valid, reliable, and outcome 

specific measure of prior performance is included in the 

experimental design. In addition, a measure of quality is 

included as a manifest measure of productivity. Finally, a 

model of goal setting is compared across contexts. 
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CHAPTER III METHODS AND PROCEDURES 

Sample 

A sample of 311 randomly selected 11th and 12th grade 

students was obtained from two high schools in a large urban 

school district in the southwest. Each school represented a 

different context. School A was a magnet high school for 

students identified as gifted; School B was a magnet high 

school located in a predominantly lower social economic 

status (SES) section of the city where students were 

predominantly Hispanic. 

Tables C-1 through C-5 provide descriptive information 

of the sample. Table C-1 provides the number of subjects by 

school. There were 209 students with complete data elements 

from the high school for gifted students and there were 102 

students from the high school made up of predominantly lower 

SES students. The gifted high school composed 67.2 percent 

of the sample and the lower SES school composed 32.8 percent 

of the sample. 

Table C-2 provides the number of subjects by grade. 

There were 160 eleventh grade students and 151 twelfth grade 

students in the sample. There were 51.4 percent eleventh 

grade students and 48.6 percent twelfth grade students. 

Table C-3 provides the number of subjects by sex. 

There were 176 female students and 135 male students in the 
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sample. There were 56.6 percent female students and 43. 

percent male students. 

Table C-4 provides the number of subjects by ethnicity. 

There were 5 'Native American' students, 11 'Black' 

students, 33 'Asian' students, 82 'Hispanic' students, and 

180 'Anglo/Other' students in the sample. Native American 

students comprised 1.6 percent of the sample, Black 3.5 

percent, Asian 10.6 percent, Hispanic 26.4 percent, and 

Anglo/Other 57.9 percent. 

Table C-5 provides the number of subjects by assigned 

goal. There were 101 students in the vague goal condition 

(Form A), 105 students in the easy, specific condition (Form 

B), and 105 students in the challenging, specific condition 

(Form C). Form A comprised 32.5 percent of the sample and 

Forms Band C each comprised 33.8 percent of the sample. 

Dependent Variables 

Dependent (Endogenous) Measures: 

Perceived Self Efficacy. Perceived self efficacy is a 

latent variable measured by the manifest variables self 

efficacy and self expectancy. Ten items measure perceived 

self efficacy, as the literature suggests, self efficacy is 

measured by individuals' evaluation of their ability, and 

self expectancy is measured by individuals' evaluation of 

how they will do. Five items measure how 'able' (self 

efficacy) individuals indicated they are in achieving five 
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different performance levels. Five items measure how 

individuals think they 'will do' (self expectancy) in 

achieving five different performance levels. 

Goal Acceptance. Goal acceptance is measured by one item: 

'I accept the goal. YES/NO.' 

Personal Goal. Personal goal is measured by two items. 

Subjects were asked to indicate how many mathematics lessons 

and problems they would complete during the work period of 

20 minutes. In addition, subjects were asked to write other 

personal goals they might have had for the work period. The 

latter item was open ended and responses were given scores 

indicating the degree to which their personal goal was 

different from the assigned goal. 

Performance. Performance is measured by the number of 

mathematics problems completed by each individual. There 

were ten lessons with four mathematics problems related to 

each lesson. Quantity and quality of performance was 

measured. Performance quantity was measured by the number 

of problems completed, and quality of performance was 

measured by the correctness of the answers to the problems. 

The quality indicator was arrived at by dividing the number 

of items completed correctly by the total number of items 

attempted. Mathematics lessons which were a part of the 

performance outcome were based upon ideas and excerpts from 

Green and Sabers (1967). 
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Independent Variables 

Independent (Exogenous) Measures: 

Prior Performance. The Test of " Academic Performance (TAP) -

Mathematics was used as a measure of prior performance in 

mathematics computation. The TAP was administered in April 

1989 as a part of the Arizona state Testing Program at the 

end of the school year prior to the study. 

Assigned Goal. The assignment of a goal was the treatment 

variable. There were three levels to the assigned goal, 

they were: vague goal (Do your best on the mathematics 

lessons and problems.), specific and easy goal (Do three 

lessons and 12 mathematics problems.), specific and 

challenging goal (Do seven lessons and 28 mathematics 

problems.). This experimental manipulation was 

operationalized in the experimental instrument in the 

following manner: 

You will be working on learning mathematics lessons in 
the next part of this study. Each lesson will have 
four example problems to be solved. 

Instruction for the three levels of Assigned Goal: 

Form A - Vague Goal 
During the course of the next twenty-five (25) 
minutes you will be working on learning 
mathematics lessons and solving problems. Please 
do your best. 

Form B - Specific. Easy Goal 
During the course of the next twenty-five (25) 
minutes you will be working on learning 
mathematics lessons. After looking at the number 
of lessons completed by other students working on 
this task we have determined a challenging 
performance goal. In the next 25 minutes, we 
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would like for you to complete AT LEAST 3 
MATHEMATICS LESSONS AND 12 PROBLEMS. Remember, 
you should work as quickly as possible to complete 
12 problems correctly and finish at least 3 math 
lessons in the next 25 minutes. If you have any 
questions please let us know before you begin the 
period. 

Form C - Specific. Difficult Goal 
During the course of the next twenty-five (25) 
minutes you will be working on learning 
mathematics lessons. After looking at the number 
of lessons completed by other stUdents working on 
this task we have determined a challenging 
performance goal. In the next 25 minutes, we 
would like for you to complete AT LEAST 7 
MATHEMATICS LESSONS AND 28 PROBLEMS. Remember, 
you should work as quickly as possible to complete 
28 problems correctly and finish at least 7 math 
lessons in the next 25 minutes. If you have any 
questions please let us know before you begin the 
period. 

There was a change in procedure initiated during the 

first administration of the experimental instrument. This 

change was initiated by the experimenter when it was 

observed that several of the subjects completed work on the 

outcome measure in less than fifteen minutes. At that time 

the length of the work period was reduced to twenty minutes. 

This change was applied to all subjects. Instructions to 

cooperating teachers were amended and distributed. 

The levels of specific goal were determined through a 

pilot test. The experimental instrument was administered to 

a sample of 11 students. The results of the pilot provided 

the mean number of problems completed. The pilot sample of 

11 individuals completed an average of 23 problems with a 

standard deviation of 5. The range of problems completed 
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was from 11 to 28 problems. Two standard deviations below 

the mean was 13 problems, and two standard deviations above 

the mean was 33 problems. The specific and easy goal was 

set at 12 problems for three reasons; 1) it was close to two 

standard deviations below the mean, 2) only one individual 

in the pilot fell short of the specific and easy goal, and 

3) since there were four problems to each lesson it provided 

a logical set of lessons and problems. The specific and 

challenging goal was set at 28 problems because two 

individuals completed 28 problems and because there were 

four problems to each lesson providing a logical set of 

lessons and problems. Thirty-two problems would have been 

the logical number of problems to set as a specific and 

challenging goal because thirty two was about two standard 

deviations above the mean. However, the most problems any 

one individual completed in the pilot was twenty eight, 

therefore this was set as the specific and challenging goal. 

Academic Self Evaluation. The Academic Self Evaluation 

Scale (ASES; Wagner, 1983) was used to measure self 

evaluation. The ASES measures an individual's perceived 

academic proficiency compared to peers in reading, 

mathematics, writing papers and stories, learning new 

things, taking tests, and doing school work. In addition, 

the ASES measures an individual's perceived evaluation by 

others (teachers and peers) in reading, mathematics, 
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writing, learning new things, taking tests, and doing school 

work. 

Academic Anxiety. The Academic Anxiety (AANX) scale was 

used to measure academic anxiety. The AANX measures an 

individual's perceived self anxiety while reading, doing 

mathematics, writing papers and stories, learning new 

things, taking tests, and doing school work. 

Experimental Instr~ment 

The experimental instrument was a paper and pencil work 

book. The work book was divided into five sections with a 

total of twenty-four pages, the sections were; 

1) Background Information (10 minutes). This section 

was comprised of open ended items for name, student 

identification number, grade, age, sex, and approximate 

grade point average. In addition, self evaluation and 

academic anxiety were measured. 

2) Mathematics Pre-test (5 minutes). Twenty items 

from the third edition of the Iowa Algebra Aptitude 

Test (IAAT) (Greene & Sabers, 1967) were used with 

permission of the publisher. These items are included 

to provide practice and information for students to 

reference when completing the 'Goals' section of the 

instrument. 

3) Goals (5 minutes). The Goals section of the 

instrument presented the experimental manipulation. 

This manipulation involves three forms of the 
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experimental instrument. Each form has a different 

assigned goal, as described above in 'assigned goal.' 

Form A presented a vague goal; Form B presented a 

specific, easy goal; and Form C presented a specific, 

challenging goal. 

4) Lessons and problems (25 minutes). There were ten 

lessons and thirty-two problems in the fourth section. 

Each lesson was followed by four problems related to 

the lesson. The first two lessons and eight problems 

were taken from the lAAT with a few changes. The 

remaining eight lessons and twenty-four problems were 

designed in a similar fashion as the lAAT. These 

lessons and problems involved matrix and vector 

algebra. 

5) Student Evaluation (5 minutes). The student 

evaluation provided an experimental check and some 

additional information. There were seven items for 

subjects to confirm their understanding of their 

assigned goal: rate goal difficulty, goal specificity, 

goal acceptance, goal commitment, goal challenge, goal 

clarity, goal detailed. 

See Appendix 1 for a reproduction of the experimental 

instrument. 

Procedures 

Each school received a set of booklets with 

instructions to participating teachers. Each set of 

63 



booklets included three forms of the experimental 

instrument, randomly distributed, as follows: 

One third vague goal instructions (100 your bestl). 

One third specific, easy goal instructions (100 at 

least 3 mathematics lessons and 12 problems. I). 

One third specific, challenging goal instructions (100 

at least 7 mathematics lessons and 28 problems. I). 

Students randomly received one of the three forms of the 

experimental instrument. 

The experimental instrument was distributed to 

cooperating teachers. Each teacher received a pack of 

instruments with instructions to insure proper student 

identification on the completed work books. Sr~dent name 

and matriculation number were checked against class rosters. 

This was designed to match the experimental data base with 

the data base including prior demographic information a 

prior performance measures. 

Research Design 

Causal modeling was used in the research design. This 

design involved the specification of a causal model based 

upon prior research and theory with schematic diagrams and 

structural equations. Data were collected to measure the 

variables in the model. The specified model was then 

subjected to its fit to data collected in the experiment. 

Figure B-2 provides the reader with a graphic representation 

of the causal model with the names of the variables 
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included. In addition to the experimental test, descriptive 

statistics were provided, and exploratory analyses were 

performed to influence future experimental design. The main 

hypothesis of this study is evaluated with the LISREL VII 

computer program designed to estimate parameters of the 

linear structural equation. 

Analysis 

Evaluation of the hypothesized structural model. The 

causal model presented in Figure B-2 was tested for its fit 

to the data using structural equation modeling. The LISREL 

VII computer program used the maximum likelihood method to 

compare the observed correlation matrix to the hypothesized 

matrix using iterative procedures. The model specifications 

using LISREL VII can be found in Appendix E. The likelihood 

ratio Chi-Square statistic was used to test the fit of the 

model to the data. Weighted least squares was the 

estimation technique used for the parameter estimates. 

Several variables in the study were not normally distributed 

as discussed below. Therefore, weighted least squares was 

used because it is assumed to be 'distribution free.' 

Input to the analysis was generated from raw data using 

the computer program PRELIS. This program was used to 

produce a polychoric correlation matrix and an asymptotic 

covariance matrix necessary for the weighted least squares 

solution in LISREL VII. These matrices were then submitted 
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as input to LISREL VII to estimate parameters associated 

with the causal model and to produce indices of fit. 

One of the major interests of the study was to 

determine the effects of goal manipulation on self efficacy 

and subsequently on performance. The effect of goal 

manipulation was evaluated by comparing the coefficients for 

each of the goal levels (vague, easy, and challenging). 

Evaluation of alternate structural models. An 

alternate structural model for goal setting was tested for 

fit to the data as shown in Figure B-3. The second model 

eliminated pre test score, self evaluation of learning 

ability, and personal goal from the goal setting model. 

This model was more parsimonious than the hypothesized 

model. 

A nested alternate structural model for goal setting 

was tested for fit to the data as shown in Figure B-4. This 

model, nested in the alternate structural model, eliminated 

the path from prior performance to performance. A 

difference Chi square was computed to test whether there was 

significant improvement in fit of the data for the nested 

model. Further, a decision was made as to which model was 

the best model. The alternate and nested alternate 

structural models were hierarchically related. 

Comparison of the best structural model across 

contexts. The sample in the study was taken from two 

populations, students at one high school were gifted and 
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talented, whereas students at the other high school were 

lower achieving students from predominantly lower socio

economic and Hispanic families. These two populations 

provided two theoretical contexts. The best causal model 

was compared for its fit to each set of data. 

The intent of this study was to include a test of 

whether the coviarance or correlation matrices of the 

observed variables were equal for different groups. Multi

sample LISREL analysis was the preferred method to test this 

hypothesis. To test the equality of covariance matrices, 

one specifies the lambda-x matrix is equal to the identity 

matrix and the theta-delta matrix is equal to zero for all 

groups and test the hypothesis that the phi matrix for 

gifted student is equal to the phi matrix for lower SES 

students (see Joreskog & Sorbom, 1988, p. 227). 
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CHAPTER IV RESULTS 

pilot Study Results 

A pilot study was conducted to check the procedures and 

performance of the experimental instrument. A sample of 

fourteen undergraduate university students were administered 

the experimental instrument. This was done to see how many 

problems these students would complete in 25 minutes. 

The results of the pilot provided the basis of a final 

revision of the experimental procedures. In the pilot, 

subjects' range of number of problems attempted was eleven 

to twenty six. Based upon this finding the forty outcome 

items should have proved to be more than enough items to 

insure that there was no ceiling on the outcome measure. 

In addition, the difference in the number of items 

completed by easy goal versus challenging goal in the pilot 

study tended to support the hypothesis that subjects produce 

more when given a challenging and specific goal. pilot 

subjects in the easy and specific condition attempted 22 

items whereas subjects in the challenging and specific 

condition completed an average of 24 items. 

Descriptive statistics 

Tables C-6 through C-16 provide frequency distributions 

for the interval measured variables in the study. These 
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tables offer the reader information regarding the 

distribution of scores. 

Frequency distributions are presented for self 

evaluation, learning new things; self evaluation, 

mathematics; self efficacy; and self expectancy in Tables C-

7 through C-lO. 

Frequency distributions for the indicators of prior 

performance; mathematics achievement, number attempted on 

the pre test, number correct on the pre test, and percentage 

correct on the pre test, are presented in Tables C-6, C-ll, 

C-l2, and C--l3. Scores on the Mathematics subtest of the 

Test of Academic Performance were negatively skewed as was 

expected based on the portion of the sample from the high 

school for gifted students. The prior performance measure, 

number of items correct, included in the experimental 

instrument has a ceiling. See Tables C-6 and C-l3, 

respectively. 

Tables C-l4, C-l5, and C-l6 provide the frequency 

distributions for the indicators of performance: number 

attempted on the performance outcome, number correct on the 

performance outcome, and percent correct on the performance 

outcome. Table C-l2 presents the dist%ibution of scores for 

number correct on the pre test. This distribution is 

indicative of a censored continuously measured variable. In 

addition, the distribution can be seen to be censored at the 

high end of the scale or censored above. 
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Several variables in the study had distributions that 

had high frequencies of extreme values at the high end of 

the scale. Due to this concentration at one end or the 

other the range of values is reduced and cannot vary beyond 

a certain value. This reduces the likelihood of a true 

estimate of the mean and standard deviation in the 

population. The following variables were identified as 

being censored above; pre score, self evaluation (learning 

new things and mathematics), self efficacy (efficacy and 

expectancy) and number of items attempted on the performance 

outcome. Number of lessons and number of problems as a 

personal goal were censored above and below. This was 

forced by the experimental condition. Subjects tended to 

make their personal goal similar to their assigned goal. 

PRELIS estimated parameters identified as censored and 

computed transformed means, standard deviations, skewness, 

kurtosis, minimum value and frequency, and maximum value and 

frequency for each continuously measured variable in the 

model. Table C-23 presents univariate summary statistics 

for continuous variables based upon the computations made by 

PRELIS. In addition, Table C-24 provides a correlation 

matrix of these variables computed from the transformed 

statistics. 

comparison of Means 

Tables C-17 through C-22 provide means and standard 

deviations for the salient variables and key comparisons and 
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contrasts. Tables C-17, C-18, and C-19 compare the means 

for the independent variables; mathematics performance, pre 

test scores, and self evaluation. These tables compare the 

gifted and lower SES sample means. 

Tables C-20, C-21, and C-22 provide comparisons of the 

dependent variables; self efficacy, personal goal, and 

performance outcome by assigned goal (vague; specific, easy; 

and specific, challenging). 

Independent Variables. 

Table C-17 compares mean normal curve equivalent scores 

on the TAP, mathematics for gifted and lower SES students. 

Results of a t test of mean differences showed significant 

differences between the two populations (~= 17.09, df = 

309, P < .001). 

Table C-18 compares mean pre test number attempted, 

number correct, and percentage correct for gifted and lower 

SES students. Results of t-tests of mean differences showed 

no significant differences between the two populations for 

the number of items attempted on the pre test; however, 

there were significant differences between the two 

populations for the number of items correct on the pre test 

(~ = 6.23, df = 309, P < .001) and between the two 

populations for the percentage of items correct on the pre 

test (~ = 6.22, df = 309, P < .001). 

Table C-19 compares mean self evaluation of mathematics 

ability and ability to learn new things for gifted and lower 
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SES students. Results of t tests of mean differences showed 

significant differences between the two populations for self 

evaluation of mathematics ability (~ = 4.00, df = 309, R < 

.001), gifted students evidenced higher self evaluations for 

mathematics ability. There was not a significant difference 

(p < .05) between gifted and lower SES students for self 

evaluations of the ability to learn new things. 

Dependent variables. 

Table 4-20 compares mean scores of self efficacy 

(efficacy and expectancy) for levels of assigned goal 

(vague; specific, easy; and specific, challenging). Results 

of F tests of mean differences between the three treatment 

groups showed significant differences for the dependent 

variable self efficacy (E = 6.25, df = 2/308, P < .01). A 

Scheffe post hoc procedure showed that students given the 

specific, easy goal evidenced lower self efficacy than did 

students given ether the vague goal or the specific 

challenging goal (p < .1). Results of F tests of mean 

differences between the three treatment groups showed 

significant differences for the dependent variable self 

expectancy (E = 3.91, df = 2/308, P < .05). A Scheffe post 

hoc procedure showed that students given the specific, easy 

goal evidenced lower self expectancy than did students given 

ether the vague goal or the specific challenging goal (p < 

.1) • 
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Table C-21 compares mean scores of personal goal 

(number of lessons and number of problems) for levels of 

assigned goal (vague; specific, easy; and specific, 

challenging). Results of F tests of mean differences 

between the three treatment groups showed significant 

differences for the dependent variable personal goal, number 

of lessons (E = 14.17, df = 2/308, R < .001). A Scheffe 

post hoc procedure showed that students given the specific, 

easy goal had lower personal goals for the number of lessons 

they would complete than did student given ether the vague 

goal or the specific challenging goal (p < .1). Results of 

F tests of mean differences between the three treatment 

groups showed significant differences for the dependent 

variable personal goal, number of problems (~ = 11.69, df = 

2/308, R < .001). A Scheffe post hoc procedure showed that 

students given the specific, easy goal evidenced lower 

personal goals for the number of problems they would 

complete than did student given ether the vague goal or the 

specific challenging goal (R < .1). 

Table C-22 compares mean scores of performance outcome 

number attempted, number correct, and percentage correct for 

levels of assigned goal (vague; specific, easy; and 

specific, challenging) Results of F tests of mean 

differences evidenced no significant differences between the 

three treatment groupS'. for the outcome measures of 

performance. 
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student Interviews 

Interviews were conducted with subjects after they 

completed the experiment. Subjects were told the reason for 

the study and were encouraged to ask questions. Subjects 

were asked about their feelings and opinions of the study. 

From these discussions two salient categories of responses 

were observed. Subjects typically referred to the 

experimental instrument as a test. Several subjects 

expressed marked hostility for being 'made' to take a test. 

Secondly, many students said they forgot about the assigned 

goal while they worked. 

One teacher told the experimenter, 'I would be 

surprised if the word about the experiment would not get 

around.' Students may have been informed about what they 

would be doing during the experimental session. These 

difficulties are sources of bias. 

Evaluation of the Hypothesized Structural Model 

The variables were: 

Yl = efficacy 

Y2 = expectancy 

Y3 = personal goal - number of problems 

Y4 = personal goal - number of lessons 

yS = performance outcome - quality 

Y6 = performance outcome - quantity 

Xl = prior performance - mathematics achievement 

x2 = prior performance - pre test 
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X3 = vague goal - Form A 

x4 = specific, easy goal - Form B 

x5 = specific, challenging goal - Form C 

x6 = self evaluation - mathematics 

x7 = self evaluation - learning new things 

ETA1 = self efficacy 

ETA2 = personal goal 

ETA3 = performance 

KSI 1 = prior performance 

KSI2 goal 

KSI3 = self evaluation 

Table C-24 presents means, standard deviations, and 

polychoric correlation coefficients produced by PRELIS. 

These estimates were adjusted estimates as described above. 

Table C-25 and C-26 presents similar estimates for gifted 

students and low SES students, respectively. 

The observed Chi square for the hypothesized structural 

model for goal setting was 26.40 with 54 degrees of freedom 

(R = 1.00) which represents a good fit. Goodness of fit 

indices also represent a good fit; goodness of fit was .988 

and adjusted goodness of fit was .979. In addition, the 

root mean square residual was .790. 

Figure B-2 presents the model with weighted least 

squares estimates of path coefficients included for each 

causal path. Some of these estimates exceed 1.00. Also, 

the standardized solutions, see Appendix E, exceed 1.00. 
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The standardized solution can also clearly indicate 

estimation problems (Hayduk, 1987, p. 184). Elements of the 

Beta, Lambda, and Psi matrices exceeding 1.0 are signs of 

severe estimation problems because standardized effects 

greater than 1 and 'error' variances contributing more than 

the total variances in concepts are 'impossibilities' in 

good models. 

The estimation problems above make inferences regarding 

the effects of goal manipulation tenuous. Polychoric 

correlations between goal indicators, however, provide 

information which supported the idea that challenging and 

specific goals positively affect productivity. Table C-24 

presents these correlation coefficients. 

The correlation coefficients among easy, specific goal 

and efficacy, expectancy, personal goal (problems), and 

personal goal (lessons) were low negative correlations. In 

contrast, the sign of the correlations between these 

indicators and vague goals and challenging, specific goals 

were all positive. Further, there were low positive 

correlations between indicators of self efficacy (EFFICA and 

EXPECT) and personal goal (PPGOAL and PLGOAL). The 

relationship between goal levels and the dependent variables 

tended to hold true for both gifted students and low SES 

students, see Tables C-25 and C-26. 

The performance indicators, percentage correct on the 

performance outcome (OUTPCT) and number attempted on the 
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performance outcome (OUTATMPT), were correlated to 

indicators of self efficacy and personal goal. This 

relationship tended to hold true for percent correct in 

gifted and low SES populations. The relationship between 

number attempted and self efficacy and personal goal was 

near zero for these two populations. 

Evaluation of Alternate structural Models 

An alternate structural model for goal setting was 

tested for fit to the data as shown in Figure B-3. The 

second model eliminated pre test score, self evaluation of 

learning ability, and personal goal from the goal setting 

model. This model's Chi square was 12.59 with 19 degrees of 

freedom (R = .859) representing a good fit. Goodness of fit 

indices also represented a good fit; goodness of fit was 

.991 and adjusted goodness of fit was .979. In addition, 

the root mean square residual was .248 which was relatively 

small. Estimation problems were evident as in the model 

tested above. This model was more parsimonious than the 

hypothesized model, therefore, preferred. See Figure B-3 

for the path coefficients for this model. 

A nested alternate structural model for goal setting 

was tested for fit to the data as shown in Figure B-4. This 

model, nested in the alternate structural model, eliminated 

the path from prior performance to performance. This 

model's Chi square was 12.61 with 20 degrees of freedom (p = 

.894) representing a good fit. Goodness of fit indices aJso 
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represented a good fit; goodness of fit was .991 and 

adjusted goodness of fit was .980. In addition, the root 

mean square residual was .244 which was relatively small. 

A difference Chi square was computed comparing the 

alternate models with the nested alternate model, the result 

was an observed diffarence Chi square of .02 with 1 degree 

of freedom. The nested alternate model was not a 

significant improvement over the hypothesized model. 

However, the nested alternate model was more parsimonious 

than the alternate model because it estimated fewer 

parameters. The nested alternate model estimated 25 

parameters whereas the alternate model estimated 26 

parameters. Therefore, the nested alternate model was 

determined to be the preferred model. 

Figure B-4 presents the path coefficients for the 

nested alternate model for goal setting. This model of goal 

setting evidenced a negative effect of an easy, specific 

assigned goal on self efficacy indicated by the observed 

factor loading on the latent variable goal of -3.01. A 

specific, challenging goal had a positive effect on self 

efficacy with an observed factor loading on the latent 

variable goal of 1.68. These loadings were compared to 

vague goal which was assigned a loading of 1.00. 

The path coefficients from prior performance to self 

efficacy were .409, from goal to self efficacy was .245, and 
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from self evaluation to self efficacy was .491. The path 

coefficient from self efficacy to performance was .263. 

Comparison of the Best structural Model Across Contexts 

The proposed application of LISREL analysis to test the 

hypothesis that the model of goal setting fits the data in 

both gifted and lower SES populations encountered severe 

difficulty. The first problem encountered was that the 

sample size for each group was too small to estimate the 

asymptotic covariance matrix. 

In order to estimate the asymptotic covariance matrix 

for the gifted group the sample was doubled and for lower 

SES group the sample was tripled. This provided two samples 

of 418 and 306 respectively. This enabled two asymptotic 

covariance matrices to be estimated by PRELIS and then 

submitted to the test in LISREL to compare the models' 

parameters for each population. 

The second problem encountered was that the asymptotic 

covariance for each sample was not positive definite. If an 

estimate of the matrix is not positive definite, when they 

are supposed to be so, this is an indication that the model 

is wrong (Jareskog & Sarbom, 1988, p. 211). If one believes 

the model is right then the analysis may be rerun with 

different starting values and increase the value of the 

number of iterations to estimate the parameters of the 

model. This solution was employed and several different 

starting values were tried with the same negative result, 
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i.e., the asymptotic covariance for each sample was not 

positive definite. Thus, the fourth hypothesis was left 

untested with these data. 

Summary 

The model of goal setting as proposed tended to realize 

support in this study. The nested alternate structural 

model for goal setting was the most parsimonious model. This 

model evidenced a negative effect of easy, specific assigned 

goals on self efficacy. Vague and challenging, specific 

goals had a positive effect on self efficacy. Prior 

performance, assigned goal, and self evaluation had positive 

path coefficients to self efficacy which, in turn, had a 

positive path coefficient to performance. 

Descriptive univariate statistics tended to support the 

theory of goal setting. These findings corroborate the 

results of the structural equation analysis. 
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CHAPTER V DISCUSSION 

There are many types of goals in our lives; they might 

be personal goals, educational goals, career goals, moral 

and spiritual goals, or social goals. The measure of 

competency in a person's life may not be the accomplishment 

of all these goals. There may be productivity with one set 

of goals and unproductivity in another set of goals. The 

value of a human being can not be drawn only from a measure 

of productivity. Judgements of good and bad are not 

appropriate. However, what is desired or delimited is 

measurable and levels of accomplishment of specific goal 

behavior are able to be evaluated. Personal worth is too 

often assessed based upon performance on the job or in the 

classroom. There is more to human experience than what goes 

on in the classroom or on the job. 

This study and research in goal setting emphasizes the 

value of improving human productive behavior. This work has 

been applied to education and industry, and has 

generalizability to goal setting in these contexts. It is 

appealing to think that the process of goal setting applies 

to other contexts as well: that setting personal, moral and 

spiritual, and social goals increases productivity within 

those contexts as well. 
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The results herein do not refute the salient findings 

of goal setting theory and research. The challenging goal 

in this study tended to produce higher levels of 

productivity than either the vague or the easy goal. This 

supports Locke's (1968) theory that challenging, specific 

goals contribute to higher levels of performance. When 

individuals are given a vague goal, 'Do your best,' they may 

be best considered as a control group. with specific 

instruction as to how many problems to complete, individuals 

seem to be motivated to perform better than anticipated or 

to perform worse than anticipated. Individuals given easy 

goals tend to meet low production levels, they are given 

little to do so they do less. 

These findings lead to an interesting discussion of the 

manner in which children are treated in the classroom, 

especially when particular prejudices act upon educators 

judgement. Typically there are groups of individuals, for 

whatever reason, considered to be less able than other 

groups. These 'less able' students are often given less 

challenging goals than the 'more able' groups of students. 

Studies of school effectiveness have shown that one of the 

salient characteristics of more effective schools is high 

expectations for student achievement for all students. 

Expectations of exemplary academic performance are low 

in many large urban schools where there is a predominance of 

low socio economic and minority students. Minorities' 
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abilities are often underestimated, therefore given goals 

that are short of the goals given to the more capable. 

The effect of expectational prejudices, those expected 

levels of productivity based upon individual characteristics 

such as ethnic origin, on productivity is not limited to 

educational contexts. In business, assigned goals are more 

challenging or responsible for specific groups. For 

example, head coaching positions for professional athletic 

organizations have been limited for some reason to white 

males. There has been some sentiment that minority groups 

have been restricted from those positions systematically 

based upon individual characteristics. Historically, 

minority group access to high positions have been limited in 

business, politics, and education. 

Generalization upon such a liberal scale as above is 

quantifiably unjustified. Albeit, goal setting theory seems 

to apply to many different contexts in a consistent manner. 

How goal setting theory works is not as clear as that 

it works. The goal setting model specified in this study is 

a complex, mUltivariate model including self efficacy 

moderating productivity. 

The strength of this study lies in the demonstration of 

the application of complex methodologies in the field. 

Applied experimentation in the field is a better tool for 

validating and developing applied theory than laboratory 

experimentation. Complex methodologies such as modeling 
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with linear structural equations are useful in field 

settings. A linear structural equation provides a way of 

evaluating the effect of many possible variables on several 

outcomes. Events in every day life are complex and models 

explaining these phenomenon must be complex to represent the 

true relationship among the salient variables. 

The application of goal setting is clearly indicated 

when affecting productivity. The question of how goal 

setting works has not been clearly answered even though a 

method for determining how goal setting works has been 

demonstrated. The sequence of the causal pattern of prior 

performance, goals, and self evaluation on self evaluation 

which affects performance received support in this study. 

If this finding is accurate then the mediating effect of 

self efficacy on performance might add to the understanding 

of how specific, challenging goals influence productive 

behavior. Goals do not directly affect performance, but 

influence performance through self efficacy. 

The present study encountered several methodological 

difficulties. For example, there was a problem with the 

measurement instrument itself. The experimental instrument 

was administered to students in eleventh and twelfth grade. 

In retrospect, due to the information obtained during 

interviews with students after the experimental session, the 

instrument was considered by the majority of students as a 

test. Therefore, production quantity may not have been a 
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matter of learning and applying that knowledge to number of 

problems solved, but possibly a function of test taking 

skills learnt in school, i.e., at least make a guess at each 

problem. Students have learned that they have a 25 percent 

likelihood of success on a four option item by randomly 

filling in an answer. 

In the classroom context of this study, it seems the 

better outcome indicator was percent correct, a quality 

outcome. It is likely that students with the challenging 

and specific goal worked harder and faster as a function of 

goal setting, and once time was short they would randomly 

fill in the answers to questions. The study might be 

improved by altering the treatment to focus subjects on 

production quality. 

Another serious methodological problem involved the 

ceilings for many of the measures in the study. Based upon 

the pilot administration of the experimental instrument, 

subjects were not expected to complete all 40 items. 

However, a large portion of subjects completed all the items 

on the pre test and outcome measures. The ceilings reduced 

the variability of the measures in the study which could be 

the source of the estimation problems encountered. The use 

of weighted least squares partially overcame this problem, 

however, the ceilings reduced the range of observations. 

This reduction of range could have lead to the problems in 

the estimation of the model's parameters. 
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Recommendations 

1. Expand the number of items on the pre test and 

performance outcomes to ensure subjects would not 

complete all items. Eliminate the ceiling effect. 

2. Collect a sample that is more representative of a 

normal population for theory development. Once the 

model of goal setting has been established, a test of 

fit of the model would be more meaningful. Testing a 

model's fit and its generalizability is theoretically 

and methodologically different from testing differences 

between two groups. Therefore, testing fit and 

comparing differences might be confined to two separate 

studies. The present study included both to 

demonstrate the application of the two methods. 

3. Devise some method of emphasizing the experimental 

condition. As determined in student interviews, 

subjects tended to forget the assigned goal and became 

engaged in the performance outcome without regard to 

their treatment. 

4. Increase the sample to a minimum of 600, allowing 300 

subjects to be assigned to each context. 
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Definition of Terms 

Assigned Goal. A goal which has been given to an 

individual to work on, and the goal involves a task for some 

fixed or variable period of time with given standard of 

performance. 

Efficacy. A measure of an individual's feeling of 

ability to complete a given level of performance. 

Expectancy. A measure of an individual's feeling of 

what level of performance will occur. 

Performance. Individual task activity (i.e., behavior) 

may result in observable outcomes. When these outcomes are 

perceived and evaluated by the actor, they become 

performance. Performance is defined here as the immediate 

measured product or products of action on some task. 

Measured by the percentage and number of problems completed 

by a subject. 

Personal Goal. Personal goals are goals which have 

become accepted by individuals as worthy their of productive 

activity. Measured by the number of problems and lessons a 

subject would do. 

Prior Performance. In this study, prior performance 

was measured by mathematics achievement. Generally, 

however, prior performance is a previously measured behavior 

outcome; a performance outcome on a task related to some 

present behavior. Mathematics achievement was measured by 
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normal curve equivalent scores on the Test of Academic 

Performance. 

Self Efficacy. The expectation that one can 

successfully execute a behavior designed to bring about some 

outcome. Measured by efficacy and expectancy. 

Self Evaluation. Comparison of one's own standing in 

school subjects to a group of peers. 

Task Goal. A task goal is an assigned goal which has 

been accepted by the individual. A task goal differs from 

an assigned goal by its acceptance and, thus, becomes one's 

personal priority for behavior. 
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Appendix B 

Illustrations 
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Figure B-l. 

Figure B-1. The proposed model for the structural 
relationship among goal setting variables. 
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Figure B-2. 

Weighted Least Squares Estimates for the Path Coefficients 
of the Hypothesized Model for the Combined Group (N=311). 

co 

7 

92 



Figure B-3. 

Weighted Least Squares Estimates for the Path Coefficients 
of the Alternate Model for the Combined Group (N=311). 
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Figure B-4. 

Weighted Least Squares Estimates for the Path Coefficients 
of the Nested Alternate Model for the Combined Group 
(N=311). 
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Appendix C 

Tables 
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Table C-1. 

Number of Subjects by School. 

Magnet High School 

Gifted 

Lower Social Economic Status 

Table C-2. 

Number of Students by Grade. 

Grade 

11 

12 

Table C-3. 

Number of Students by Sex. 

Sex 

Female 

Male 

Frequency 

209 

102 

Frequency 

160 

151 

Frequency 

176 

135 

Percent 

67.2 

32.8 

Percent 

51.4 

48.6 

Percent 

56.6 

43.4 
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Table C-4. 

Number of Students by Ethnicity 

Ethnicity Frequency Percent 

Native American 5 1.6 

Black 11 3.5 

Asian 33 10.6 

Hispanic 82 26.4 

Angl%ther 180 57.9 

Table C-5. 

Number of Subjects by Assigned Goal and Form of EX12erimental 
Instrument. 

Assigned Goal Form Frequency Percent 

Vague A 101 32.5 

Specific, Easy B 105 33.8 

Specific, Challenging C 105 33.8 
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Table C-6. 

Frequency Distribution for Prior Performance*. 

Class Interval Frequency Percentage 

o - 9 5 1.61 

10 - 14 1 .32 

15 - 19 6 1.93 

20 - 24 7 2.25 

25 - 29 7 2.25 

30 - 34 5 1. 61 

35 - 39 7 2.25 

40 - 44 10 3.22 

45 - 49 9 2.89 

50 - 54 11 3.54 

55 - 59 13 4.18 

60 - 64 15 4.82 

65 - 69 16 5.14 

70 - 74 21 6.75 

75 - 79 22 7.07 

80 - 84 39 12.54 

85 - 89 33 10.61 

90 - 94 62 19.94 

95 - 99 22 7.07 

* Test of Academic Performance Normal Curve Equivalent 
Scores 



Table C-7. 

Frequency Distribution for Self Evaluation - Learning New 
Things. 

Score Frequency Percentage 

2 1 .32 

4 1 .32 

5 1 .32 

6 3 .96 

7 2 .64 

8 5 1.61 

9 39 12.54 

10 26 8.36 

11 44 14.15 

12 107 34.41 

13 28 9.00 

14 15 4.82 

15 39 12.54 
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Table C-S. 

Frequency Distribution for Self Evaluation - Mathematics. 

Score Frequency Percentage 

3 2 .64 

4 1 .32 

5 7 2.25 

6 21 6.75 

7 10 3.22 

8 20 6.43 

9 55 17.68 

10 35 11.25 

11 23 7.40 

12 51 16.40 

13 25 8.04 

14 17 5.47 

15 44 14.15 
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Table C-9. 

Frequency Distribution for Self Efficacy. 

Score Frequency Percentage 

5 1 .32 

6 1 .32 

8 2 .64 

9 6 1.93 

10 5 1.61 

11 6 1.93 

12 8 2.57 

13 7 2.25 

14 12 3.86 

15 27 8.62 

16 11 3.54 

17 14 4.50 

18 20 6.43 

19 30 9.65 

20 21 6.75 

21 27 8.62 

22 32 10.29 

23 31 9.97 

24 25 8.04 

25 34 10.93 
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Table C-IO. 

Fregyency Distribution for Self Exeectancy. 

Score Frequency Percentage 

5 2 .64 

6 1 .32 

7 1 .32 

8 1 .32 

9 4 1.29 

10 4 1.29 

11 9 2.89 

12 6 1.93 

13 5 1. 61 

14 14 4.50 

15 41 31.18 

16 16 5.14 

17 18 5.79 

18 15 4.82 

19 26 8.36 

20 23 7.40 

21 23 7.40 

22 31 9.97 

23 25 8.04 

24 22 7.07 

25 23 7.40 



Table C-11. 

Frequency Distribution for Number of Items Attempted on the 
Pre Test. 

Score Frequency Percentage 

8 1 .32 

9 4 1.29 

11 1 .32 

12 6 1.93 

13 8 2.57 

14 14 4.50 

15 10 3.22 

16 19 6.11 

17 17 5.47 

18 29 9.32 

19 15 4.82 

20 187 60.13 
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Table C-12. 

Frequency Distribution for Number of Items Correct on the 
Pre Test. 

Score Frequency Percentage 

2 1 .32 

4 2 .64 

5 1 .32 

7 2 .64 

8 5 1.61 

9 4 1.29 

10 5 1.61 

11 4 1.29 

12 12 3.86 

13 21 6.75 

14 20 6.43 

15 24 7.72 

16 38 12.22 

17 39 12.22 

18 49 15.76 

19 79 25.40 

20 5 1.61 
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Table C-13. 

Frequency Distribution for Percent Correct on the Pre Test. 

Class Interval 

1 - 79 39 12.54 

80 - 82 30 9.65 

83 - 85 23 7.40 

86 - 88 10 3.22 

89 - 91 59 18.97 

92 - 94 46 14.79 

95 - 97 82 26.37 

98 - 100 22 7.07 



Table C-14. 

Frequency Distribution for Number of Items Attempted on the 
Performance Outcome - Quantity. 

Score Frequency Percentage 

o - 20 7 2.25 

21 3 .96 

22 1 .32 

23 3 .96 

24 13 4.18 

25 5 1.61 

26 1 .32 

27 4 1.29 

28 8 2.57 

29 8 2.57 

30 5 1.61 

31 8 2.57 

32 20 6.43 

33 14 4.50 

34 22 7.07 

35 15 4.82 

36 17 5.47 

37 9 2.89 

38 14 4.50 

39 12 3.86 

40 122 39.23 
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Table C-15. 

Frequency Distribution for Number of Items Correct on the 
Performance outcome - Quality. 

Score Frequency percentage 

1 - 10 13 4.18 

11 - 15 29 9.32 

16 - 20 24 7.72 

21 9 2.89 

22 10 3.22 

23 8 2.57 

24 6 1.93 

25 19 6.11 

26 17 5.47 

27 18 5.79 

28 21 6.57 

29 29 9.32 

30 44 14.15 

31 39 12.54 

32 18 5.79 

33 3 .96 
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Table C-16. 

Frequency Distribution for Percent Correct on the 
Performance Outcome. 

Score Frequency Percentage 

1 - 10 1 .32 

11 - 20 4 1.29 

21 - 30 13 4.18 

31 - 40 10 3.22 

41 - 50 9 2.89 

51 - 55 13 4.18 

56 - 60 11 3.54 

61 - 65 16 5.14 

66 - 70 29 9.32 

71 - 75 50 16.08 

71 4 1. 29 

72 14 4.50 

73 1 .32 

74 5 1. 61 

75 26 8.36 

76 6 1.93 

77 7 2.25 

78 29 9.32 

79 13 4.18 

80 12 3.86 

Table C-16 continued on next page. 
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Table C-16 continued. 

Frequency Distribution for Percent Correct on the 
Performance outcome. 

Score Frequency Percentage 

81 8 2.57 

82 10 3.22 

83 9 2.89 

84 7 2.25 

85 7 2.25 

86 - 90 16 8.36 

91 -100 29 5.79 
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Table C-17. 

Mean Normal Curve Equivalent Scores for Test of Academic 
Performance. Mathematics - Prior Performance and T Test 
Comparing Gifted and Lower SES Students. 

Group n 

Total Sample 311 

M 71.08 

SO 23.79 

Gifted 209 

M 82.65 

SO 14.51 

Lower Social Economic Status 102 

M 47.38 

SO 21.43 

17.09 

.00 
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Table C-18. 

Mean Scores for Pre Test - Number Attempted. Number Correct. 
and Percent Correct and T Tests Comparing Gifted and Lower 
SES Students. 

Number Number Percent 
Group n Attempted Correct Right 

Total Sample 311 

M 18.38 16.11 87.55 

SO 2.55 3.15 12.46 

Gifted 209 

M 18.58 16.84 90.77 

SO 2.27 2.40 7.90 

Lower Social 
Economic status 102 

M 17.98 14.61 80.96 

SO 3.01 3.90 16.90 

1.95 6.23 7.00 

.05 .00 .00 
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Table C-19. 

Mean Scores for Self Evaluation of Mathematics Ability and 
Ability to Learn New Things and T Test Comparing Gifted and 
Lower SES Students. 

Self Evaluation 

Group n Mathematics Learn New Things 

Total Sample 311 

M 10.72 11.64 

SO 2.86 2.09 

Gifted 209 

M 11.16 11.67 

SO 2.78 2.15 

Lower Social 
Economic Status 102 

M 9.81 11.60 

SO 2.81 1.96 

4.00 .27 

.00 .79 
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Table C-20. 

Mean Scores for Self Efficacy - Efficacy Measure and 
Expectancy Measure by Form and F Tests for Levels of 
Assigned Goal. 

Self Efficacy 

Assigned Goal Form n Efficacy Expectancy 

Total Sample 311 

M 19.05 18.59 

SO 4.58 4.51 

Vague A 101 

M 19.32 18.98 

SO 4.68 4.89 

specific, Easy B 105 

M 17.85 17.61 

SO 4.65 4.23 

Specific, Challenging C 105 

M 20.00 19.21 

SO 4.17 4.29 

6.25 3.91 

.00 .02 
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Table C-21. 

Mean Scores for Personal Goal - Number of Lessons and Number 
of Problems and F Tests for Levels of Assigned Goal. 

Mean Number 

Assigned Goal Form n Lessons Problems 

Total Sample 311 

M 5.91 22.86 

SO 3.15 12.77 

Vague A 101 

M 6.36 24.04 

SO 3.49 14.54 

Specific, Easy B 105 

M 4.66 18.30 

SO 3.09 12.48 

specific, Challenging C 105 

M 6.75 26.30 

SO 2.41 9.63 

14.17 11. 69 

.00 .00 
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Table C-22. 

Mean Scores for Performance Outcome - Number Attem~ted, 
Number Correct, and Percent Correct and F Tests for Levels 
of Assigned Goal. 

Number Number Percent 
Assigned Goal Form n Attempted Correct Right 

Total Sample 311 

M 35.08 24.82 70.98 

SO 5.70 6.97 17.34 

vague A 101 

M 35.63 24.60 69.88 

SO 5.55 6.98 18.38 

Specific, B 105 
Easy 

M 35.28 24.73 69.96 

SO 5.78 7.45 18.04 

Specific, C 105 
Challenging 

M 34.45 25.12 73.05 

SO 5.75 6.50 15.47 

1.40 .16 1.13 

.25 .86 .32 
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Table C-23. 

Univariate Summary statistics for Continuous Variables. 

Total Sample (N = 311). 

VARIABLE MEAN ST DEV SKEW KURT MINIM FREQ MAXIM FREQ 

EFFICA a 19.32 4.98 -.43 .19 .00 1 27.49 34 
EXPECT a 18.76 4.78 -.41 .30 .00 1 27.25 23 
PPGOAL b 23.79 16.36 -.11 -.60 -7.29 29 48.62 58 
PLGOAL b 6.22 4.11 -.13 -.59 -1.80 28 1?.23 65 
OUTPCT c 70.98 17.34 -1.43 1.68 10.00 1 97.00 1 
OUTATMP a 37.12 7.69 -.48 -.74 16.00 2 45.20 122 
MTNCE c 71.08 23.79 -1.09 .43 1.00 5 99.00 22 
PRES COR a 16.13 3.18 -1.39 2.41 1.98 1 21.54 5 
SEMATH a 10.94 3.21 .16 -.51 3.00 2 16.53 44 
SELEAR a 11. 78 2.32 -.13 1.12 2.00 1 16.06 39 

a - continuous variable, censored above 
b - continuous variable, censored above and below 
c - continuous variable, not censored 
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Table C-24. 

Means, Standard Deviations, and Polychoric Correlations for 
Observed Variables in the Specified Model of Goal Setting. 

Total Sample (N = 311). 

Y1 Y2 Y3 Y4 Y5 Y6 

Y1 EFFICA 1.00 
Y2 EXPECT .82 1.00 
Y3 PPGOAL .35 .39 1. 00 
Y4 PLGOAL .32 .37 .94 1. 00 
Y5 OUTPCT .26 .25 .15 .12 1.00 
Y6 OUTATMPT .21 .24 .28 .26 -.15 1.00 
xl MTNCE .30 .26 .19 .15 .64 .24 
x2 PRESCOR .23 .21 .22 .19 .36 .30 
x3 AFORM .08 .09 .12 .14 -.06 .10 
x4 BFORM -.24 -.20 -.29 -.32 -.05 .03 
Xs CFORM .17 .11 .19 .18 .11 -.13 
x6 SEMATH .29 .23 .28 .27 .35 .25 
x7 SELEAR .21 .16 .28 .28 .18 .11 

Mean 19.05 18.60 23.79 6.22 70.98 37.12 

st. Dev. 4.58 4.52 16.36 4.11 17.34 7.69 

xl x2 x3 x4 x5 x6 x7 

xl MTNCE 1. 000 
x2 PRES COR .52 1.00 
x3 Ali'ORM .05 .09 1.00 
x4 BFORM -.10 -.02 -.99 1. 00 
x5 CFORM .05 -.07 -.99 -.99 1. 00 
x6 SEMATH .43 .35 .13 -.18 .06 1.00 
x7 SELEAR .17 .20 .11 -.08 -.03 .49 1.00 

Mean 71.08 16.13 10.72 11.64 

st. Dev. 23.79 3.18 2.86 2.09 
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Table C-25. 

Means, Standard Deviations, and Polychoric Correlations for 
Observed Variables in the Specified Model of Goal Setting. 

Tucson High School (N = 102). 

Y1 Y2 Y3 Y4 Y5 Y6 

Y1 EFFICA 1.00 
Y2 EXPECT .80 1.00 
Y3 PPGOAL .26 .32 1.00 
Y4 PLGOAL .22 .28 .91 1. 00 
Y5 OUTPCT .29 .25 .16 .11 1.00 
Y6 OUTATMPT .06 .09 .15 .13 -.39 1.00 
xl MTNCE .15 .09 .08 .00 .56 .09 
x2 PRESCOR .14 .13 .16 .10 .37 .18 
x3 AFORM -.12 -.05 -.07 -.04 -.07 .17 
x4 BFORM -.12 -.04 -.21 -.26 -.13 .00 
x5 CFORM .24 .09 .29 .31 .20 -.17 
x6 SEMATH .28 .14 .32 .29 .49 .16 
x7 SELEAR .25 .30 .26 .26 .47 -.00 

Mean 17.30 16.95 20.04 5.42 56.69 35.41 

st. Dev. 5.12 4.69 15.99 4.07 20.30 10.14 

xl x2 x3 x4 x5 x6 x7 

Xl MTNCE 1.00 
x2 PRESCOR .58 1.00 
x3 AFORM .03 .05 1.00 
x4 BFORM -.35 -.04 -.98 1. 00 
x5 CFORM .32 -.01 -.99 -.98 1. 00 
x6 SEMATH .56 .41 .12 -.23 .10 1. 00 
x7 SELEAR .25 .24 .07 -.04 -.04 .51 1.00 

Mean 47.38 14.66 9.91 11.68 

st. Dev. 21.43 3.98 3.00 2.11 
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Table C-26. 

Means, Standard Deviations, and Polychoric Correlations for 
Observed Variables in the Specified Model of Goal setting. 

University High School (N = 209). 

Y1 Y2 Y3 Y4 Y5 Y6 

Y1 EFFICA 1.00 
Y2 EXPECT .81 1.00 
Y3 PPGOAL .36 .39 1.00 
Y4 PLGOAL .34 .39 .95 1. 00 
Y5 OUTPCT -.05 .00 -.01 -.01 1.00 
Y6 OUTATMPT .25 .28 .34 .33 -.27 1.00 
xl MTNCE .14 .12 .14 .14 .19 .20 
x2 PRESCOR .16 .15 .22 .22 -.02 .33 
x3 AFORM .20 .17 .21 .24 -.05 .06 
x4 BFORM -.33 -.30 -.33 -.36 -.05 .05 
x5 CFORM .15 .13 .14 .13 .10 -.11 
x6 SEMATH .23 .20 .23 .24 .13 .26 
x7 SELEAR .19 .10 .28 .29 .01 .18 

Mean 20.29 19.64 25.63 6.61 77.95 37.71 

st. Dev. 4.59 4.58 16.27 4.09 9.94 5.80 

xl x2 X3 X4 x5 x6 x7 

xl MTNCE 1. 00 
X2 PRES COR .26 1.00 
x3 AFORM .14 .15 1.00 
X4 BFORM -.04 -.03 -.99 1.00 
X5 CFORM -.09 -.12 -.98 -,99 1. 00 
x6 SEMATH .30 .24 .14 -.18 .05 1.00 
x7 SELEAR .19 .18 .12 -.10 -.02 .50 1. 00 

Mean 82.65 16.85 11.44 11.83 

st. Dev. 14.51 2.41 3.21 2.43 
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CHANGE IN PROCEDURE 

In the instructions, the time allocated for Part IV - Lessons 
and Problems is 25 minutes. There was a change in procedure 

1 

at the onset of the study to allocate only 20 minutes for Part IV. Do 
not inform the students of the change in this time. However, tell the 
students to go on to Part V after only 20 minutes. 

********************************** 
NOTE 

Allow only 20 minutes for Part IV 

********************************** 

Thank You for you Assistance 

Experimental Instrument 

INSTRUCTIONS TO PROCTOR •••••••••••••••••••••••••••••••••••••••• 2 

INSTRUCTIONS TO STUDENTS 3 

Part (Booklet page) 

INSTRUCTIONS ••••••••••.•••••••••••••••••••••••••••••••• (p. 1) 4 

I BACKGROUND INFORMATION (10 minutes) •••••••••••• (p. 1) 4 

II MATHEMATICS PRE-TEST (5 minutes) •••••••••••••• (p. 5) 8 

III GOALS (5 minutes) •••••••••••.••••••••••••••••• (p. 7) 10 

IV LESSONS AND PROBLEMS (25 minutes/20 Minutes *) (p. 9) 12 

V STUDENT EVALUATION (5 minutes) •••••••••••••••• (p. 23) 26 
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Assigned Goal for Form A...................................... 27 

Assigned Goal for Form B...................................... 28 

Assigned Goal for Form C...................................... 29 

* NOTE: In the instructions, the time allocated for Part IV - Lessons 
and Problems is 25 minutes. There was a change in procedure 
at the onset of the study to allocate only 20 minutes for 
Part IV. po not infOrm the students of the change in this 
~. However, tell the students to go on to Part V after 
only 20 minutes. 
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INSTRUCTIONS TO PROCTOR 

The experimental instrument is a timed task. It is divided into five 
timed parts; 

I 
II 

III 
IV 

V 

BACKGROUND INFORMATION 
MATHEMATICS PRE-TEST 
GOALS 
LESSONS AND PROBLEMS 
STUDENT EVALUATION 

- (10 minutes) 
(5 minutes) 
(5 minutes) 

- (20 minutes) 
(5 minutes) 

The major responsibilities of the person proctoring the experiment are 
to: 1) keep time and tell students when to go to the next part in 
their booklets, and 2) 'Keep order!' -

Students should be encouraged at the beginning to: 
- work on the tasks in the booklet, 
- work independently, and 
- not disturb'other students. 

The primary interest of the study is to observe student behavior once, 
they have been given instructions and to measure their response to 
those instructions. 

If students ask for help, you can assist them, however, do not assist 
them in making decisions of how to respond to the items in their 
booklets. 

The results of this experiment will be combined with students' 
performance on ~·izona State Testing, April 1989. It will be 
important to insure that students include their name on the booklet. 

Please include a copy of your class roster with students' name and 
matrie number in the pack of completed booklets. 

DUring a fifty-five (55) minute perio4: 

1. First five minutes. 

Distribute the booklets. 

Read the instructions to students. 

2. The next 50 minutes. (NOTE: The next 45 minutes.) See change p. 1. 

Keep track of the time students work on their booklets and inform 
students to move to the next part at the appropriate time. 

If all students complete one part of the booklet before the time is 
uP. students may be directed to go to the next part. If this is done, 
time is reset for the next part. 

Preliminary results of this study will be completed by March 15, 1990 
and will be available to those interested. 
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INSTRUCTIONS TO STUDENTS 

For the next 50 minutes you will be working on some tasks that will 
help us to understand how people learn things. 

You will be asked to provide some information about yourself. Please 
answer all the items as best as you can in each section. Please 
include your name and matric number. 

Please work al~ne and do not disturb other students working on the 
tasks. Please be quiet so that other students will not be disturbed. 

If you have any questions during your work on the sections. Please 
raise your hand and I will try to help you, however, most of the tasks 
will require you to think for yourself. 

Students may read along (INSTRUCTIONS as in Booklet): 

This experiment is designed to see how people work on learning 
mathematics. As people move into careers their general analytic skill 
i~ important. How you work on this task may help us to understand how 
to improve peoples' performance in work. 

We are interested in looking at how people perform in learning 
mathematics lessons. Today, you will be workina on a variety of math 
lessons and problems using addition, subtraction, and mUltiplication. 
During this period you should try to complete the items correctly as 
you work. 

DO NOT SKIP ANY ITEMS AS YOU WORK -- BEGIN WITH THE FIRST LESSON AND 
WORK THE PROBLEMS TO THE BOTTOM OF EACH PAGE. 

Before getting started on the exercise we would like for you to 
provide us some general information about yourself. 

ALL OF THE INFORMATION WILL BE KEPT CONFIDENTIAL AND WILL NOT AFFECT 
YOUR GRADE IN THIS COURSE. 

1 - Please turn to page 1, Part I and begin work. 

***** Wait 10 minutes or until all students finish ***** 

2 - Please turn to page 5, Part II and begin work. 

***** Wait 5 minutes or until all stUdents finish ***** 

3 - Please turn to page 7, Part III and begin work. 

***** Wait 5 minutes or until all students finish ***** 

4 - Please turn to page 9, Part IV and begin work. 

***** Wait 20 minutes or until all students finish ***** 

5 - Please turn to page 23, Part V and begin work. 

***** Wait 5 minutes or until all stUdents finish ***** 
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XNSTRUC!XONS 

This experiment is designed to see how people work on learning 
mathematics. As people move into careers their general analytic skill 
is important. How you work on this task may help us to understand how 
to improve peoples' performance in work. 

We are interested in looking at how people perform in learning 
mathematics lessons. Today, you will be working on a variety of math 
lessons and problems using addition, subtraction, and multiplication. 
During this period you should tri to complete the items correctly as 
you work. 

DO NOT SKIP ANY ITEMS AS YOU WORK -- BEGIN WITH THE FIRST LESSON AND 
WORK THE PROBLEMS TO THE BOTTOM OF EACH PAGE. 

Before getting started on the exercise we would like for you to 
provide us some general information about yourself. 

ALL OF THE INFORMATION WILL BE KEPT CONFIDENTIAL AND WILL NOT AFFECT 
YOUR GRADE IN THIS COURSE. 

THANK YOU POR YOUR COOPBRATXOH 

************************ 

Part I BACKGROUND IHPORMATXOH (10 minutes) 

Please fill in the following: 

Matric #: 

Name: 

Grade: 

Age: __________ years 

Sex: Male Female (circle one) 

Approximate Grade Point Average: 

********** TUrn to the next page and go right on working. ********** 
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Please read the following statements and please indicate how well you 
do on different school tasks compared to other students, from best to 
worst. 

CIRCLE THE RESPONSE THAT BEST REPRESENTS YOUR OPINION: 

Best Worst 
1 One of the best (1) 
2 Above the middle --------------- (2) 
3 In the middle ----------------------- (3) 
4 Below the middle -------------------------- (4) 
5 Near the bottom -------------------------------- (5) 

~ ~ l ~ ~ 

1 2 3 4 5 1. compared to other students 
in class, how good are you 
at schoolwork? 

2. Compared to other students 
in class, how good are you 
at reading? 

3. compared to other students 
in class, how good are you 
at arithmetic? 

4. compared to other students 
in class, how good are you 
at writing papers and stories? 

5. Compared to other students 
in class, how well do you do 
on tests? 

6. Compared to other students 
in class, how well do you 
learn new things? 

7. compared to other students 
in class, how good do your 
teachers think you are 
at schoolwork? 

8. Compared to other students 
in class, how good do your 
teachers think you are 
at reading? 

9. Compared to other students 
in class, how good do your 
teachers think you are 
at arithmetic? 

1 2 345 

12345 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

********** Turn to the next page and go right on working. ********** 
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Best Worst 
1 One of the best ( 1) 
2 Above the middle (2) 
3 In the middle (3) 
4 Below the middle (4) 
5 Near the bottom (5) 

~ ~ 

10. Compared to other students 1 2 3 4 5 
in class, how good do your 
teachers think you are 
at ~1t1D9 g~g~~s ~D9 sto~1~s? 

11- Compared to other students 1 2 3 4 5 
in class, how well do your 
teachers think you do 
on tests? 

12. Compared to other students 1 2 3 4 5 
in class, how well do your 
teachers think you 
lea~n new things? 

13. Compared to other students 1 2 3 4 5 
in class, how good do your 
friends think you are 
at sghoolwork? 

14. compared to other students 1 2 3 4 5 
in class, how good do your 
fr1ends think you are 
at reading? 

15. Compared to other students 1 2 3 4 5 
in class, how good do your 
friends think you are 
at arithmetic? 

16. Compared to other students 1 2 3 4 5 
in class, how good do your 
friends think you are 
at ~1t1D9 g~Q~~s and sto~1es? 

17. Compared to other students 1 2 3 4 5 
in class, how well do your 
fr1engs think you do 
on~? 

lB. Compared to other students 1 2 3 4 5 
in class, how well do your 
friends think you 
l~~~ De~ tb1ng§? 

•••••••••• Turn to the next page and go right on working. ••••••• *** 
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Please read the following statements and indicate how much you agree 
or disagree with each statement as they refer to you. 

CIRCLE THE RESPONSE THAT BEST REPRESENTS YOUR OPINION: 

Disagree Agree 
1 Strongly Disagree (1) 
2 Somewhat Disagree (2) 
3 Neither agree nor disagree (3) 
4 Somewhat Agree (4) 
5 Strongly Agree (5) 

~ ~ ~ 

1 Doing scboQlwoXk makes 1 2 3 4 5 
me feel anxious and nervous. 

2. Re5!.di.ng makes 1 2 3 4 5 
me feel anxious and nervous. 

3. wot:king on m~tbem5!.t1~s makes 1 2 3 4 5 
me feel anxious and nervous. 

4. wxi.Una ~~~~X~ 5!.nd sto~i.~s makes 1 2 3 4 5 
me feel anxious and nervous. 

5. I~ti.na tests makes 1 2 3 4 5 
me feel anxious and nervous. 

6. ~e5!.~ni.Dg new thi.ngs makes 1 2 3 4 5 
me feel anxious and nervous. 

************** END OF PART I - PLEASE STOP *************** 

wait for further instructions, please. 

Do not go to the next page until directed to do so. 

Thank You 

************************************************************ 
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PAR'l' :II PRE'l'ES'l' (5 minutes) 

We would like to give you an idea of the type of problems included in 
this session. Durina this period try to understand and solve the 
problems as best as you can. 

Each of the following series is made up according to some rule. 
Addition, subtraction, multiplication, division, or various 
combinations of these operations are used in forming each series. 
Discover the rule for each series and decide which of the four 
suggested answers is correct as the next term. 

Sample: 1 3 5 7 

A) 7 
B) 8 

C) 9 
D) 10 

Write Correct 
Choice in Box 

The correct answer is C, since 9 is the next term in the series. 
So, 'C' is put in the box to in4icate the right answer. 

1. 12 0 10 0 8 0 

A) 0 
B) 6 
C) 7 
D) 10 

2. 42 37 32 27 

A) 22 
B) 23 
C) 24 
D) 25 

3. r6 6r r 5 5r r 4 

A) r3 
B) 3r 
C) 4r3 

D) 4r 

4. 2 4 8 16 32 

A) 46 
B) 48 
C) 54 
D) 64 

D 

D 

D 

D 

5. 8 11 14 17 

A) 18 
B) 19 
C) 20 
0) 21 

6. 1 4 7 lO l3 

A) 17 
B) 16 
C) 15 
D) 14 

7. 4 5 7 8 10 

A) 14 
B) l3 
C) 12 
D) 11 

8. 17 l7 l3 9 9 

A) 4 
B) 5 
C) 6 
D) 7 

D 

D 

D 

D 
********** TUrn to the next page and go right on working. ********** 

129 



9. ab 4589 2ab 458 3ab 

A) 45 
B) 58 
C) 48 
D) 4ab 

10. a + 4 a + 10 
2a 5a 

A) a + 18 
9a 

B) a + 20 
l1a 

C) a + 22 
11a 

D) a + 22 
12a 

11. 64 32 16 8 

A) 0 
B) 2 
C) 4 
D) 6 

12. 3 8 13 18 23 

A) 31 
B) 29 
C) 28 
D) 27 

D 
a + 16 

8a 

D 

D 

D 
13. 2y 3_10 6y 8_16 10y13_22 

A) 16y 18 -28 
B) 16y 16 -24 D 
C) 14y 16 -24 
D) 14y 18 -28 

10 

14. 48.08 24.04 12.02 

A) 6.06 
B) 0.02 
C) 6.01 
D) 6.1 D 

15. 2 6 10 11 15 19 
A) 20 
B) 21 D 
C) 22 
D) 23 

16. 4y b 5y7 4y 6 7y 5 4y4_ 

A) 5y7 
B) 9y 3 D 
C) 4y2 
D) 5y 3 

17. 2 5 9 14 20 

A) 27 
B) 26 
C) 25 
D) 24 D 

18. 3 2 4 3 5 4 

A) 6 
B) 5 
C) 4 
D) 3 D 

19. 2 4 6 7 9 11 

A) 15 
B) 14 
C) 12 
D) 11 D 

20. 56342 xy2 5634 X2y 3 563 X3y 4 

A) X4y 5 
B) y4y 5 
C) 63 
D) 56 D 

********************************************************************** 
*** End of Part II. Please do not turn page until told to do so *** 
********************************************************************** 
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Part III GOALS (5 minutes) 

InGert one of three instructions. 

Form A, Form B, or Form C 

represent three levels 

of the experimental manipulation. 

The treatment appears here. 
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Below are several performance levels for this task. Please indicate 
whether you agree or disagree with your ability to achieve each of the 
following performance levels. 

CIRCLE THE RESPONSE THAT BEST REPRESENTS YOUR OPINION: 

Disagree 
strongly Disagree --------- (1) 

Agree 

Somewhat Disagree 
Neither agree nor 

(2) 
disagree ----------- (3) 

1 
2 
3 
4 
5 

(4) Somewhat Agree ---------------------------
Strongly Agree --------------------------------

I am able to complete 1 lesson 
and 4 problems in 25 minutes. 

I am able to complete 3 lessons 
and 12 problems in 25 minutes. 

I am able to complete 5 lessons 
and 20 problems in 25 minutes. 

I am able to complete 7 lessons 
and 28 problems in 25 minutes. 

I am able to complete 9 lessons 
and 36 problems in 25 minutes. 

I will complete 1 lesson and 
4 problems in 25 minutes. 

I will complete 3 lessons and 
12 problems in 25 minutes. 

I ~ complete 5 lessons and 
20 problems in 25 minutes. 

I ~ complete 7 lessons and 
28 problems in 25 minutes. 

I ~ complete 9 lessons and 
36 problems in 25 minutes. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

(5) 
~ 

5 

5 

5 

5 

5 

5 

5 

5 

5 

************** END OF PART III - PLEASE STOP *************** 

Wait for further instructions, please. 
Do not go to the next page until directed to do so. 

Thank You 

************************************************************ 
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Part IV LESSONS AND PROBLEHS (25 minutes) 

PLEASE WAIT TO START UNTIL YOU ARE INSTRUCTED TO BEGIN. 

Directions. This section presents ten short lessons. After each 
lesson is a set of exercises. Read the first lesson and work the 
exercises which follow it before going on to the next lesson. Work 
each exercise and compare your answer with the suggested answers. If 
your answer is not among those suggested, choose answer 0, "Not 
Given"--meaning that the correct answer is not given. 

Sample: The symbol "*,, represents multiplication; 
A * B means multiply A by B. 

2 * 3 equals 

A) 2 C) 5 ~ 
B) 3 D) Not Given ~ I 

since 2 times 3 equals 6, and 6 is not listen as a :J 
suggested answer, the correct answer is 0, "Not Given." 

'D' is put into the box to indicate the right answer. 

LESSON 1. N-Star 

You are already familiar with the common symbols used in arithmetic 
for the operations of addition (+), subtraction (-), multiplication 
(*), and division(/). 

2 + 2 4: 
9 3 6: 
3 * 4 12: 
10 / 5 = 2: 

two plUS two equals four 
nine minus (take away) three equals six 
three times four equals twelve 
ten divided by five equals two 

In other branches of mathematics there is a need for symbols which 
define new operations -- operations not often needed to solve everyday 
problems. For example, one such operation involves the addition of 
the integers 1, 2, 3, ••• up to some final integer A. This operation 
we might represent by the special symbol A*, so that: 

A* = a + (a-1) + (a-2) + (a-3) + ••• + 1 

From this definition of A*, we can see that 

4 + 3 + 2 + 1 10 

********** Turn to the next page and go right on working. ********** 
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PROBLEMS 

1. What is the value of 3* ? 3. 

A) 3 
B) 5 

D C) 7 
D) Not Given 

2. What is the sum of 
5* and 7* ? 4. 

A) 24 
B) 42 

D C) 43 
D) Not Given 

LESSON 2. Factorial 

If B* - 5* = 13, 
what does B* equal ? 

A) 18 
B) 7 
C) 8 
D) Not Given 

14 

o 
What is another way of 
representing 8 + 7 + 6 ? 

A) 8* 
B) 8* - 5* 
C) 8* - 6* 
D) Not Given o 

In the first lesson we learned that the function of 'N-Star' involved 
adding to a given number the integers below that number. 

A factorial is similar to the 'N-Star' function. However, instead of 
adding, we multiply the integers 1, 2, 3, ••• up to some final integer 
N. This operation is represented by the special symbol N!, so that: 

N! = n * (n-1) * (n-2) * (n-3) * ... * (1) 

From this definition of N! , we can -see that 

4! 4 * 3 * 2 * 1 24 

PROBLEMS 

5. What is the value of 4! ? 7. If B! + 41 = 24, 
what does B! equal ? 

A) 10 A) 2 
B) 24 

D 
B) 8 

0 C) 16 C) 20 
D) Not Given D) Not Given 

6. What is 6! minus 5! ? 8. What is the value 31 * 21 ? 

A) 6 A) 6 
B) 11 

D 
B) 9 

0 C) 720 C) 12 
D) Not Given D) Not Given 

**** ••••• * TUrn to the nert page and go right on working. ********** 
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LESSON 3. Cross Matrix 

The symbol; I~ means A times 0 minus B times C. 

That is, the product of Band C is subtracted from the product of A 
and D, or; 

I ~ C 
D 

For example; 

4 
2 

(A * D) - (B * C) 

(7 * 2) - (3 * 4) 

14 - 12 

2 

------------------------------- PROBLEMS -----------------------------

9. What is the value of 

I ~ 
A) 2 
B) 3 
C) 7 

1 
3 ? 

D) Not Given 

10. If 

I i ~ I I ~ 
what does A equal? 

A) 3 
B) 5 
C) 6 
0) Not Given 

D 

2 I A , 

D 

11. If I ~ o 
5 

what does 0 equal? 

A) 3 
B) 6 
C) 9 
0) Not Given 

11, 

12. What is the value of 

I ~ 
A) 1 
B) 5 
C) 6 

H 
H 

OJ Not Given 

D 

D 
********** ~~rn to the next page and go right on working. *~******** 
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LESSON 4. Vector addition and subtraction 

A vector may be represented by a row of numbers inside parentheses. 
An example of a vector is (1,3,7). The number 1, 3, and 7 are called 
elements of the vector. A vector may have any number of elements. 

The following is an example of vector addition: 

(a, b, c) + (d, e, f) 

(4, 5, 6) + (1, 2, 3) 

(a+d, b+e, c+f) 

(4+1, 5+2, 6+3) (5,7,9) 

The first elements of the added vectors are 4 and 1, and the first 
element of the sum vector is 4 + 1 = 5. The other elements of the 
sum vector are found in similar manner. 

Vector subtraction is performed by subtracting comparable elements: 

(a, b, c) - (d, e, f) (a-d, b-e, c-f) 

(4, 5, 6) - (1, 2, 3) (4-1, 5-2, 6-3) 

----------------------------- PROBLEMS 

(3, 3, 3) 

13. What vector is obtained 14. What vector is obtained by 

15. 

by subtracting (14, 42, 18) 
from (67, 59, 83)? 

A) (53, 17, 65) 
B) (53, 17, 75) 

D C) (53, 27, 75) 
0) Not Given 

Which of the three operations is 
material? 

A) (7, 8, 3) - (7, 8, 3) 
B) (4, 10, 3) - (0, 0, 0) 
C) (9, 5, 2, 1) - (3, 4, 1, 1) 
0) (4, 6, 2) - (5, 3, 1, 7) 

adding (14, 42, 18) and 
(67, 59, 83)? 

A) (81, 101, 65) 
B) (81, 101, 101) 

D C) (53, 27, 101) 
0) Not Given 

not defined in the introductory 

D 
16. Which of these defines in symbolic form the addition of vectors 

with three elements? 

A) (m, n, 0) + (x, y, z) (m+n+o, x+y+z) 
B) (m, n, 0) + (x, y, z) (m,n,o,x,y,z) 

D C) (m, n, 0) + (x, y, z) (m+n+o+x+y+z) 
0) (m, n, 0) + (x, y, z) (m+x, n+y, o+z) 

********** Turn to the next page and go right on working. ********** 
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LESSON 5. vector multiplication: 

vector multiplication is shown by the example. 

(a, b, c) * (d, e, f) «a*d) + (b*e) + (c*f» 

(1, 2, 3) * (4, 5, 6) = 1*4 + 2*5 + 3*6 
= 4 + 10 + 18 
= 32 

17 

The product of the first elements of the multiplied vectors are added 
to the product of the second elements of the multiplied vectors, and 
the product of each successive element of the multiplied vectors are 
added in like fashion. 

In order to multiply two vectors, the vectors must have the same 
number of elements. 

----------------------------- PROBLEMS -----------------------------

17. What is the product of 
(3, 7, 11) & (1, 2, 2)? 

A) 28 

D 
B) 39 
C) 40 
0) Not Given 

18. What is the product of 
(3, 3, 3, 3) & (4, 5, 4, 3)? 

A) 38 
B) 48 

D C) 53 
0) Not Given 

19. What is the product of 
(5, 9, 2) & (2, 8, 2, 4)? 

20. 

A) 
B) 
C 
D) 

90 
256 
Cannot be computed 
Not Given 

If (2, 4) * (3, C) 
what does C equal? 

A) 3 
B) 6 
C) 9 
.~) Not Given 

D 
18, 

D 
********** Turn to th~ next page and go right on working. ********** 
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LESSON 6. Matrix addition and subtraction 

A matrix may be represented by a row of numbers inside brackets, or by 
more than one row of numbers inside brackets. Following ar.e examples 
of matrices; 

5 or [ ~ 5 
3 ~ ] or 

A matrix element is identified by the row and column it is in, for 
example; Columns 

1 2 3 
~ ~ ~ 

R 1 [ 4 6 2 

1 
The number '9' is in the 2nd row 

0 2 8 3 9 3rd column. 
w 3 1 5 7 
s 

A matrix may have any number of rows or columns. 
The following is an example of matrix addition: 

[~ ~]+[~ 

[~ ;]+[! 

a+e 
b+f 

2+1 
6+4 

c+g ] d+h 

;:~] [1~ ~ ] 
In order to add two or more matrices, each matrix must have the same 
number of rows and columns. The sum of the matrices is found by 
adding elements in like positions. The element in row 1, column 1 of 
the first matrix is added to the element in row 1, column 1 of the 
second matrix that sum is put in row 1, column 1 of the solution 
matrix; row 2, column 2 to row 2, column 2; and all other elements in 
similar fashion. 

If there are more than two matrices, then the procedure is extended to 
the third, fourth and subsequent matrices. 

The following is an example of matrix subtraction: 

[~ ~] [~ 

[~ ~] [! 

a-e 
b-f 

2-1 
6-4 

c-g ] 
d-h 

~:~] [~ 
Matrix subtraction is performed in similar fashion as matrix addition. 
The element in row 1, column 1 of the second matrix is subtracted from 
the element in row 1, column 1 of the first matrix; row 2, column 2 
from ro~ 2, column 2; and all other elements in similar fashion. 

********** Turn to the next page and go right on working. ********** 
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PROBLEMS 

21- What is the value of 22. What is the value of 

[ : 3 

1 [ ~ n [ 1 
5 

1 [ 
-4 -5 

1 
5 7 + -6 -7 
7 3 -2 -3 

? ? 

A) 

[ 1 
A) 0 

-1 -1 
2 0 B) 

[ 1 
5 1 0 0 

0 0 
B) 

[ 1 
0 0 

6 12 
8 25 C) (0, 0) 

D 6 42 
D) Not Given 

C) 

[ 1 
5 7 
6 10 
7 13 

D D) Not Given 

23. If 

[ : ,i 1 [ 'i : 1 [ 
16 8 

1 
4 4 
8 16 

A) a = 0; b = 0; c 0 
B) d = 0; e = 0; f 0 

D C) d = 1; e = 1; f 1 
D) Not Given 

24. What is the value of 

[ : 6 ] [ ~ ~ ] [ 6 0 ] 8 + + 0 8 

A) 

[ 
C) 

[ g ] 12 24 ] 0 
8 64 0 

B) 

[ 
D) Not Given 

8 10 ] D 6 16 

********** Turn to the next page and go right on working. ********** 
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LESSON 7. Minor product of a matrix 

The following is an example of finding the ll!~no[ 2roduct of a matr;!.~: 

[ a b c ] [ ~ 1 
(a*d) + (b*e) + (c*f) 

[ 1 2 3 ] [ i 1 
(1*4) + (2*5) + (3*6) 

4 + 10 + 18 
32 

The minor product of a matrix is found by multiplying the first 
element in the row matrix by the first element in the column matrix, 
then multiplying the second element in the row matrix and the second 
element in the column matrix, and finding the products of each 
successive elements. These produr.ts are then added. 

------------------------------ PROBLEMS -----------------------------

25.. What is the value of 

A) 
B) 
C) 

'0) 

26. If 

33 
92 

252 
Not Given 

4 -] [ : 1 
8 + 16 + 24, 

? 

D 

then what is the value of a? 

A) 2 
B) 4 
C) 6 
0) Not Given D 

27. 

If; A 7 

and B 

then A * B equals 

A) 

B) 

[ 5 

C) 25 

0) 40 

9 10] 

14 21] 

D 
********** Turn to the next page and go right on working. ********** 
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28. If 

[ 6 J[ x ] 7 x 3 12 + 21 + 8 
4 

then x equals 

A) 6 
8) 4 

D C) 2 
D) Not Given 

LESSON 8. Major product of a matrix 

The following is an example of finding the major product of a matrix: 

e 

5 

a*d 
b*d 
c*d 

1*4 
2*4 
3*4 

1*5 
2*5 
3*5 

a*f ] b*f 
c*f 

1*6] [ 2*6 
3*6 

4 
·8 
12 

5 
10 
15 1~ 1 18 

The major product of a matrix is found by multiplying the first 
element in the column matrix by the each element in the column matrix 
and placing these products in the first row of the solution matrix, 
then multiplying the second element in the column matrix by the each 
element in the column matrix and placing these products in the second 
row of the solution matrix, and repeating this procedure for each 
additional element in the column matrix. 

********** Turn to the next page and go right on working. ********** 
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PROBLEMS 

29. What is the value of 30. What is the value of 

[n [ 5 7 9 ] [ !] [ 5 . 4 1 ] 

A) 252 A) 

[ 6 ] B) 
[ 15 ] 

15 28 
7 11 

B) 

[ n C) [ ] 15 12 
10 28 54 35 28 

30 24 
D) 

[ 10 14 18] C) 

[ 1 
20 28 36 8 7 4 
30 42 54 

D 
12 11 8 
11 10 7 

D) Not Given 

D 
31- If 

[ 3 ] [ x z ] [ 3 6 9 ] 7 Y 7 14 21 
5 5 10 15 

then: 

A) x = 3; Y = 2; z = 1 
B) x = 1; y = 2; Z = 3 

D C) Cannot be determined 
D) Not Given 

32. If 

[ ~ ] [ 4 3 ] [ 20 35 15 ] 7 12 21 9 
16 28 12 

then: 

A) a = 5; b = 3; c = 4 
B) a = 4; b = 2; c = 5 

D C) Cannot be determined 
D) Not Given 

********** Turn to the next page and go right on working. ********** 
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LESSON 9. Transpose of a vector 

The following is an example of changing a vector into its transpose: 

v V' [ a b 

The transpose of a vector is indicated by the symbol I (the transpose 
of A is denoted by A'). 

The transpose is found by placing the column elements of the vector 
into a row vector in the same order as they were in the column vector. 

Numeric examples of changing a vector into its transpose follow: 

If; 

[ 1 [i] 
1 

A 3 and B 
2 

Then; 

[ i 1 A' * B [ 1 3 2 ] 

and 

[ 1 

1 
[ 4 5 ] A * B' 2 2 

3 

***'******* Turn to the next page and go right on working. ********** 
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PROBLEMS 

33. If 35. If 

A= [ ~ ] H = [n and N [n 
, then A' equals; 

A) 

[ : ] 
then H' * N equals 

A) 

[ 21 6 12] 35 10 20 
B) 

[ a c ] 
7 2 4 

b 
B) 

[ 4 ] C) 
[ c ] 21 10 

b a 

D 
C) (56) (15) 840 

D 0) [ a + b + C ] 0) 28 

34. If 36. Use the same information 

[ ] 
given in # 35. 

1 
B = 2 H * N' equals 

3 
A) 

[ n 14 35 
then B * B' equals; 4 10 

8 20 
A) 

[ ~ n 2 B) 
[ 4 ] 4 14 10 

6 
C) (56) (15) = 840 

D B) [1 6 ] 4 0) Not Given 

D C) 12 
0) 36 

********** Turn to the next page and go right on working. ********** 



LESSON 10. Transpose of a matrix 

The following is an example of changing 

x [~n X' [ ~ 

25 

a matrix into its transpose: 

b 
e ~ ] 

The transpose of a matrix is indicated by the symbol I (the transpose 
of A is denoted by A'). 

Finding the transpose of a matrix is a simple extension of how you 
find the transpose of a vector. 

The transpose of a matrix is found by placing the first column 
elements of the matrix into the first row of the transpose in the same 
order as they were in the first column, the elements in the second 
column are placed into the second row in similar fashion. Each 
successive column is treated in the same manner. 

----------------------------- PROBLEMS 

37. If 

[~ ~] x = 

then X, equals 

A) 

B) 

C) 

0) 

[~ ~] 

[~ ;] 
[i ~] 
Not Given 

38. 

D 

If 

X 

then X' equals 

A) 

[~ n 
B) 

[: ~ 1 

[i n D 

C) 

0) Not Given 

********** Turn to the next page and go right on working. ********** 
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39. If [ ~ ! ] [ ] 5 7 
Y and Z 6 8 

then Y' + Z' equals 

A) 

[ ] 6 10 
8 12 

B) 

[ 1~ ] 
6 

10 

C) 

: ] [ 12 
10 

D D) Not Given 

40. If [ ~ ] [ ] 3 5 7 
Y 4 and Z 6 8 

then Y' - Z' equals 

A) 

[ ] -4 -5 
-3 -4 

B) 

[ ! ] 4 
3 

C) 

] [ -4 -4 
-4 -4 

D D) Not Given 

************** END OF PART V - PLEASE STOP *************** 

wait for further instructions, please. 

Do not go to the next page until directed to do so. 

Thank You 

************************************************************ 
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Part VI S~UDBNT EVALUA~IOH (5 minutes) 

We would like to know how you understood and felt about the various 
instructions you have received during the course of the experiment. 
Please fill in the followina: 

1. According to the instructions my goal was to complete at 

least math lessons and _____ math problems. 

Please answer the following questions by placing an "X" or check mark 
in the position that indicates your answers. 

2. The goal assigned to me for completing math lessons and 
problems was: 

easy to 
achieve 

:-----:-----:-----:-----:-----: difficult to 
achieve 

3. The goal I was assigned for completing math lessons and 
problems was: 

specific :-----:-----:-----:-----:-----: 
and clear 

general or 
vague 

4. How much did you accept the goal you were assigned in 
this experiment? 

completely :-----:-----:-----:-----:-----: 
reject 

completely 
accept 

5. Pow committed were you to the goal you were assigned? 

not at all :-----:-----:-----:-----:-----: 
committed 

completely 
committed 

6. How challenging was the goal you were assigned? 

not at all :-----:----:-----:-----:-----: 
challenging 

extremely 
challenging 

7. How clear or detailed was the goal you were assigned? 

not at all :-----:-----:-----:-----:-----: extremely 
detailed detailed 

(e.g., to do 
your best) 

(e.g., to solve 
a specific # 
of lessons and 
problems) 
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Part III GOALS I A (5 minutes) 

Now that you have had a chance to work on some practice problems 
for five (5) minutes we would like to ask your opinions concerning 
several issues. 

You will be working on learning mathematics lessons in the next 
part of this study. Each lesson will have four example problems to be 
solved. 

ASSIGNED GOAL: 

During the course of the next twenty-five (25) minutes you will 
be working on learning mathematics lessons and solving problems. 

Please do your best. 

**************************** 
PLEASE ANSWER THE FOLLOWING: 
**************************** 

I accept the assigned goal of doing my best (please circle one): 

YES NO 

PERSONAL GOAL (Please fill in the two blanks):· 

During the next 25 minutes my personal goal is to complete 

Mathematics Lessons and Problems. 

NOTE: There are 4 problems in each lesson. 

OTHCR PERSONAL GOAL (Do you have another goal for the neA~ 25 
minutes? If so, please write what it is below.) 

********** Turn to the next page and go right on working. ********** 
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Part III GOALS I B (S minutes) 

Now that you have had a chance to work on some practice problems 
for five (5) minutes we would like to ask your opinions concerning 
several issues. 

You will be working on learning mathematics lessons in the next 
part of this study. Each lesson will have four example problems to be 
solved. 

ASSIGHBD GOAL: 

During the course of the next twenty-five (25) minutes you will 
be working on learning mathematics lessons. After looking at the 
number of lessons completed by other students working on this 
task we have determined a challenging performance goal. In the 
next 25 minutes, we would like for you to complete 

AT LEAST 3 MATHEMATICS LESSONS AND 12 PROBLEM$. 

Remember, you should work as quickly as possible to complete at 
least 12 problems correctly and finish at least 3 math lessons in 
the next 25 minutes. If you have any questions please let us 
know before you begin the period. 

**************************** 
PLEASE ANSWER THE FOLLOWING: 
**************************** 

I accept the assigned goal of completing 3 lessons and 12 
problems in 25 minutes (please circle one): 

YES NO 

PERSONAL GOAL (Please fill in the two blanks): 

During the next 25 minutes my personal goal is to complete 

Mathematics Lessons and Problems. 

NOTE: There are 4 problems in each lesson. 

or.BER PBRSO~ GOAL (Do you have another goal for the next 25 
minutes? If so, please write what it is below.) 

********** Turn to the next page and go right on working. ********** 
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Part III GOALS I C (5 minutes) 

Now that you have had a chance to work on some practice problems 
for five (5) minutes we would like to ask your opinions concerning 
several issues. 

You will be working on learning mathematics lessons in the next 
part of this study. Each lesson will have four example problems to be 
solved. 

ASSIGNED GOAL: 

During the course of the next twenty-five (25) minutes you will 
be working on learning mathematics lessons. After looking at the 
number of lessons completed by other students working on this 
task we have determined a challenging performance goal. In the 
next 25 minutes, we would like for you to complete 

AT LEAST 7 MATHEMATICS LESSONS AND 28 PROBLEMS. 

Remember, you should work as quickly as possible to complete at 
least 28 probl~ms correctly and finish at least 7 math lessons in 
the next 25 minutes. If you have any questions please let us 
know before you begin the period. 

**************************** 
PLEASE ANSWER THE FOLLOWING: 
**************************** 

I accept the assigned goal of completing 7 lessons and 28 
problems in 25 minutes (please circle one): 

YES NO 

PERSONAL GOAL (Please fill in the two blanks): 

During the next 25 minutes my personal goal is to complete 

Mathematics Lessons and Problems. 

NOTE: There are 4 problems in each lesson. 

OTHER PERSONAL GOAL (Do you have another goal for the next 25 
minutes? If so, please write what it is below.) 

********** Turn to the next page and go right on working. ********** 
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DOS - LIS R E L 7.16 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1369 Neitzel Road 

Mooresville, Indiana 46158, U.S.A. 
(317)-831-6336 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-89. 
Partial copyright by Microsoft Corporation, 1984-1989. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ 

LISREL for Disertation Data 

da ni=13 no=311 ma=pm 

la 
aform bform cform mtnce pres cor selear semath effica expect ppgoal plgoal 
outatmpt outpctl 
em fi=c:\lisrel\prelis\sam4.pml 
ac fi=c:\lisrel\prelis\sam4.acp 

se 
8 9 10 11 13 12 4 5 1 2 3 7 61 

mo ny=6 nx=7 ne=3 nk=3 be=fu ps=di 

Ie 
selfeff pergoal performl 
lk 
priperf goal selfeval 

fr ly 2 1 ly 4 2 ly 6 3 
fr be 2 1 be 3 1 be 1 2 
fi ga 2 1 ga 2 2 ga 2 3 
va 1 ly 1 1 ly 3 2 ly 5 

Ix 2 
be 3 
ga 3 
3 Ix 

ou pc se tv rs mi ss ad=off 

1 Ix 4 
2 
2 ga 3 
1 1 Ix 

2 Ix 5 2 Ix 7 3 

3 
3 2 Ix 6 3 
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LISREL for Disertation Data 

NUMBER OF INPUT VARIABLES 13 

NUMBER OF Y - VARIABLES 6 

NUMBER OF X - VARIABLES 7 

NUMBER OF ETA - VARIABLES 3 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 311 
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LISREL for Disertation Data 

CORRELATION MATRIX TO BE ANALYZED 

EFFICA EXPECT PPGOAL PLGOAL OUTPCT OUTATMPT 
EFFICA 1.000 
EXPECT .819 1.000 
PPGOAL .348 .392 1.000 
PLGOAL .319 .369 .939 1.000 
OUTP~ .259 .246 .l45 .112 1.000 

OUTATMPT .212 .239 .281 .259 -.151 1.000 
MTNCE .297 .256 .185 .147 .639 .~·H; 

PRESCOR .227 .211 .223 .192 .356 .295 
AFORM .073 .089 .107 .142 -.055 .103 
BFORM -.241 -.203 -.2ee -.322 -.053 .028 
CFORM .172 .112 .185 .183 .112 -.130 

SEMATH .292 .227 .283 .272 .352 .250 
SELEAR .207 .161 .276 .279 .184 .113 

CORRELATION MATRIX TO BE ANALYZED 

MTNCE PRES COR AFORM BFORM CFORM SEMATH 
MTNCE 1.000 

PRESCOR .522 1.000 
AFORM .053 .093 1.000 
BFORM -.096 -.024 -.985 1.000 
CFORM .048 -.069 -.985 -.986 1.000 

SEMATH .433 .349 .126 -.184 .063 1.000 
SELEAR .166 .195 .105 -.078 -.026 .494 

CORRELATION MATRIX TO BE ANALYZED 

SELEAR 
SELEAR 1.000 
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LISREL for Disertation Data 

PARAMETER SPECIFICATIONS 

LAMBDA Y 

SELFEFF PERGOAL PERFORM 
EFFICA 0 0 0 
EXPECT 1 0 0 
PPGOAL 0 0 0 
PLGOAL 0 2 0 
OUTPCT 0 0 0 

OUTATMPT 0 0 3 

LAMBDA X 

PRIPERF GOAL SELFEVA 
MTNCE 0 0 0 

PRES COR 4 0 0 
AFORM 0 0 0 
BFORM 0 5 0 
CFORM 0 6 0 

SEMATH 0 0 0 
SELEAR 0 0 7 

BETA 

SELFEFF PERGOAL PERFORM 
SELFEFF 0 8 0 
PERGOAL 9 0 0 
PERFORM 10 11 0 

GAMMA 

PRIPERF GOAL SELFEVA 
SELFEFF 12 13 14 
PERGOAL 0 0 0 
PERFORM 15 0 0 

PHI 

PRIPERF GOAL SELFEVA 
PRIPERF 16 

GOAL 17 18 
SELFEVA 19 20 21 

PSI 

SELFEFF PERGOAL PERFORM 
22 23 24 

THETA EPS 

EFFICA EXPECT PPGOAL PLGOAL OUTPCT OUTATMPT 
25 26 27 28 29 30 

THETA DELTA 

MTNCE PRESCOR AFORM BFORM CFORM SEMATH 
31 32 33 34 35 36 



THETA DELTA 

SELEAR 
37 
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LISREL for Disertation Data 

INITIAL ESTIMATES (TSLS) 

LAMBDA Y 

SELFEFF PERGOAL PERFORM 
EFFICA 1.000 .000 .000 
EXPECT .819 .000 .000 
PPGOAL .000 1.000 .000 
PLGOAL .000 1.626 .000 
OUTPCT .000 .(l00 1.000 

OUTATMPT .000 .000 -.151 

LAMBDA X 

PRIPERF GOAL SELFEVA 
MTNCE 1.000 .000 .000 

PRESCOR .522 .000 .000 
AFORM .000 1.000 .000 
BFORM .000 .840 .000 
CFORM .000 .926 .000 

SEMATH .000 .000 1.000 
SELEAR .000 .000 .494 

BETA 

SELFEFF PERGOAL PERFORM 
SELFEFF .000 .000 .000 
PERGOAL .276 .000 .000 
PERFORM .060 -.078 .000 

GAMMA 

PRIPERF GOAL SELFEVA 
SELFEFF .000 .000 .000 
PERGOAL .000 .000 .000 
PERFORM .579 .000 .000 

COVARIANCE MATRIX OF ETA AND KSI 

SELFEFF PERGOAL PERFORM PRIPERF GOAL SELFEVA 
SELFEFF 1.000 
PERGOAL .276 .577 
PERFORM .039 -.028 .990 
PRIPERF .000 .000 .579 1.000 

GOAL .000 .000 .004 .007 -1.156 
SELFEVA .000 .000 .274 .473 .012 1.000 

PSI 

SELFEFF PERGOAL PERFORM 
1.000 .501 .650 

THETA EPS 

EFFICA EXPECT PPGOAL PLGOAL OUTPCT OUTATMPT 
.000 .330 .423 -.527 .000 .977 

THETA DELTA 



MTNCE 
.000 

THETA DELTA 

SELEAR 
.756 

PRES COR 
.728 

AFORM 
2.156 

SQUARED MULTIPLE CORRELATIONS FOR 

EFFICA EXPECT PPGOAL 
1.000 .670 .577 

SQUARED MULTIPLE CORRELATIONS FOR 

MTNCE PRES COR AFORM 
1.000 .272 -1.156 

BFORM 
1.815 

Y - VARIABLES 

PLGOAL 
1.527 

X - VARIABLES 

BFORM 
-.815 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

SELEAR 
.244 

CFORM 
1.992 

OUTPCT 
1.000 

CFORM 
-.992 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

SELFEFF 
.000 

PERGOAL 
.132 

PERFORM 
.344 

SEMATH 
.000 

OUTATMPT 
.023 

SEMATH 
1.000 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .341 
LY was written to file DUMP 
LX was written to file DUMP 
BE was written to file DUMP 
GA was written to file DUMP 
PH was written to file DUMP 
PS was written to file DUMP 
TE was written to file DUMP 
TO was written to file DUMP 
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LISREL for Disertation Data 

LISREL ESTIMATES (WEIGHTED LEAST SQUARES) 

W_A_R_N_I_N_G : The number of iterations exceeded 111 

LAMBDA Y 

SELFEFF PERGOAL PERFORM 
EFFICA 1.000 .000 .000 
EXPECT .823 .000 .000 
PPGOAL .000 1.000 .000 
PLGOAL .000 .806 .000 
OUTPCT .000 .000 1.000 

OUTATMPT .000 .000 1.009 

LAMBDA X 

PRIPERF GOAL SELFEVA 
MTNCE 1.000 .000 .000 

PRES COR .288 .000 .000 
AFORM .000 1.000 .000 
BFORM .000 -1.892 .000 
CFORM .000 .796 .000 

SEMATH .000 .000 1.000 
SELEAR .000 .000 .414 

BETA 

SELFEFF PERGOAL PERFORM 
SELFEFF .000 -.707 .000 
PERGOAL 1.392 .000 .000 
PERFORM .139 -.851 .000 

GAMMA 

PRIPERF GOAL SELFEVA 
SELFEFF 1.313 -.725 .380 
PERGOAL .000 .000 .000 
PERFORM 1.564 .000 .000 

COVARIANCE MATRIX OF ETA AND KSI 

SELFEFF PERGOAL PERFORM PRIPERF GOAL SELFEVA 
SELFEFF 1.700 
PERGOAL 2.450 3.291 
PERFORM 1.267 1.875 .200 
PRIPERF 1.993 2.774 2.392 2.864 

GOAL .095 .132 .009 .069 -.086 
SELFEVA .690 .960 .290 .647 .093 1.542 

PSI 

SELFEFF PERGOAL PERFORM 
1.234 -.235 -2.119 

THETA EPS 

EFFICA EXPECT PPGOAL Pr..GOAL OUTPCT OUTATMPT 
-.695 -.158 -2.308 -1.146 .801 .798 



THETA DELTA 

MTNCE PRES COR AFORH BFORM 
-1.864 .769 1.086 1 •. 287 

THETA DELTA 

SELEAR 
.733 

SQUARED MULTIPLE CORRELATIONS FOR Y - VARIABLES 

EFFICA EXPECT PPGOAL PLGOAL 
1.691 1.159 3.347 2.1.55 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

MTNCE PRESCOR AFORM BFORM 
2.864 .236 -.086 -.313 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

SELEAR 
.265 

CFORM 
1.056 

OUTPCT 
.200 

CFORM 
-.054 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

SELFEFF 
.274 

PERGOAL 
1.071 

PERFORM 
11.616 

W_A_R_N_I_N_G 

W_A_R_N_I_N_G 

PHI is not positive definite 

PSI is not positive definite 

CHI-SQUARE WITH 54 DEGREES OF FREEDOM = 
GOODNESS OF FIT INDEX = .988 

ADJUSTED GOODNESS OF FIT INDEX = .979 

26.40 (P 

ROOT MEAN SQUARE RESIDUAL = .790 

160 

SEMATH 
-.542 

OUTATMPT 
.203 

SEKATH 
1.542 

1.00) 
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LISREL for Disertation Data 

FITTED COVARIANCE MATRIX 

EFFICA EXPECT PPGOAL PLGOAL OUTPCT OUTATMPT 
EFFICA ~.005 

EXPECT ~.398 .992 
PPGOAL 2.450 2.0~5 .983 
PLGOAL 1.974 1.624 2.652 .99~ 
OUTPCT ~.267 ~.042 1.875 1.511 1.00~ 

OUTATMPT 1.279 1.052 1.893 1.526 .202 ~.002 
MTNCE 1.993 1.640 2.774 2.236 2.392 2.414 

PRES COR .574 .472 .798 .643 .688 .695 
AFORH .095 .078 .~32 .~O6 .009 .009 
BFORH -.~80 -.148 -.250 -.201 -.017 -.017 
CFORH .076 .062 .105 .085 .007 .007 

SEMATH .690 .567 .960 .774 .290 .293 
SELEAR .286 .235 .398 .320 .120 .121 

FITTED COVARIANCE MATRIX 

HTNCE PRES COR AFORH BFORM CFORM SEMATH 
MTNCE 1.000 

PRES COR .824 1.006 
AFORH .069 .020 1.000 
BFORH -.131 -.038 .162 .981 
CFORH .055 .016 -.068 .129 1.001 

SEMATH .647 .~86 .093 -.176 .074 1.000 
SELEAR .268 .077 .039 -.073 .031 .639 

FITTED COVARIANCE MATRIX 

SELEAR 
SELEAR .998 

FITTED RESIDUALS 

EFFICA EXPECT PPGOAL PLGOAL OUTPCT OUTATMPT 
EFFICA -.005 
EXPECT -.580 .008 
PPGOAL -2.101 -1.623 .017 
PLGOAL -1.655 -1.255 -1.713 .009 
OUTPCT -1.007 -.795 -1.731 -1.399 -.001 

OUTATMPT -1.067 -.812 -1.612 -1.266 -.352 -.002 
MTNCE -1.697 -1.384 -2.590 -2.089 -1.753 -2.174 

PRESCOR -.347 -.261 -.576 -.451 -.333 -.400 
AFORM -.022 .011 -.025 .036 -.065 .094 
BFORM -.062 -.056 -.038 -.~21 -.037 .045 
CFORM .096 .050 .080 .099 .105 -.137 

SEMATH -.398 -.341 -.677 -.501 .062 -.042 
SELEAR -.079 -.074 -.122 -.042 .064 -.008 

FITTED RESIDUALS 

MTNCE PRES COR AFORM BFORM CFORM SEMATH 
HTNCE .000 

PRES COR -.302 -.006 
AFORM -.016 .073 .000 
BFORM .035 .014 -1.147 .019 
CFORM -.007 -.085 -.917 -1.115 -.001 



SEHATH -.213 .163 .033 -.008 
SELEAR -.102 .118 .067 -.005 

FITTED RESIDUALS 

SELEAR 
SELEAR .002 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = -2.590 

MEDIAN FITTED RESIDUAL = -.062 
LARGEST FITTED RESIDUAL .163 

STEMLEAF PLOT 
- 2 6 - 2 211 
- 1 8777766 
- 1 44331110 
- 0 98876655 
- 0 4443333321111111111110000000000000000000000000000000 

0 111111111112 

STANDARDIZED RESIDUALS 

EFFlCA EXPECT 
EFFlCA .000 
EXPECT -154.525 .814 
PPGOAL -4.736 -.055 
PLGOAL -.047 -.971 
OUTPCT -.008 -.030 

OUTATMPT -.081 -.304 
MTNCE -.138 -.014 

PRES COR -.006 -.282 
AFORM .000 .145 
BFORM -1.523 -.406 
CFORM .160 .430 

SEHATH -1.827 -.342 
SELEAR -2.636 -.112 

STANDARDIZED RESIDUALS 

MTNCE PRES COR 
MTNCE .000 

PRES COR -.625 -.003 
AFORM -.215 .440 
BFORM .728 .050 
CFORM -.054 -.556 

SEHATH -.135 .001 
SELEAR -.083 .002 

STANDARDIZED RESIDUALS 

SELEAR 
SELEAR 

.031 

PPGOAL 

.001 
-2.698 
-.068 

-1.460 
-.030 

-1.370 
-.337 
-.341 

.951 
-1.616 
-.258 

AFORM 

.000 
-39.995 
-30.398 

.048 

.153 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = -154.525 

PLGOAL 

.005 
-.034 
-.072 
-.030 
-.018 

.180 
-.245 

.284 
-.016 
-.001 

BFORM 

.260 
-2.275 
-.158 
-.098 

162 

-.011 -.000 
-.057 -.145 

OUTPCT OUTATMPT 

.000 
-.374 -.001 
-.033 -.017 

-1.025 -.008 
-.689 .712 
-.249 .363 

.952 -.574 

.177 -.001 

.543 -.000 

CFORM SEHATH 

-.002 
-.125 -.004 
-.788 -5.072 



MEDIAN STANDARDIZED RESIDUAL 
LARGEST STANDARDIZED RESIDUAL 

STEMLEAF PLOT 
-14 5 
-12 
-10 
- 8 
- 6 
- 4 0 
- 2 0 

-.033 
.952 

- 0 5533222211111111100000000000000000000000000000000000000000000000000000000000 
o 111111 

LARGEST NEGATIVE STANDARDIZED RESIDUALS 

RESIDUAL FOR EXPECT AND EFFICA = ******* 
RESIDUAL FOR PPGOAL AND EFFICA = -4.736 

RESIDUAL FOR PLGOALAND PPGOAL = -2.698 

RESIDUAL FOR BFORM AND AFORM = -39.995 

RESIDUAL FOR CFORM AND AFORM = -30.398 

RESIDUAL FOR SELEAR AND EFFICA = -2.636 

RESIDUAL FOR SELEAR AND SEMATH = -5.072 

163 
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QPLOT OF STANDARDIZED RESIDUALS 
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STANDARD ERRORS 

LAMBDA Y 

SELFEFF PERGOAL PERFORM 
EFFICA .000 .000 .000 
EXPECT .327 .000 .000 
PPGOAL .000 .000 .000 
PLGOAL .000 .433 .000 
OUTPCT .000 .000 .000 

OUTATMPT .000 .000 1.818 

LAMBDA X 

PRIPERF GOAL SELFEVA 
MTNCE .000 .000 .000 

PRESCOR .375 .000 .000 
AFORM .000 .000 .000 
BFORM .000 .644 .000 
CFORM .000 .389 .000 

SEMATH .000 .000 .000 
SELEAR .000 .000 .313 

BETA 

SELFEFF PERGOAL PERFORM 
SELFEFF .000 59.535 .000 
PERGOAL .651 .000 .000 
PERFORM 49.709 37.664 .000 

GAMMA 

PRIPERF GOAL SELFEVA 
SELFEFF 57.014 29.176 15.456 
PERGOAL .000 .000 .000 
PERFORM 7.591 .000 .000 

PHI 

PRIPERF GOP.L SELFEVA 
PRIPERF 9.431 

GOAL .037 .234 
SELFEVA 1.197 .044 1.373 

PSI 

SELFEFF PERGOAL PERFORM 
100.285 7.704 13.287 

THETA EPS 

EFFICA EXPECT PPGOAL PLGOAL OUTPCT OUTATMPT 
.953 .690 11.066 5.696 7.672 7.803 

THETA DELTA 

MTNCE PRES COR :'FORM BFORM CFORM SEMATH 



9.431 

THETA DELTA 

SELEAR 
.286 

.593 .248 

166 

.834 .170 1. 375 
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CORRELATIONS OF ESTIMATES 

LY 2£1 LY 412 LY e l 3 LX 2£1 LX 412 LX 5 1 2 
LY 2,1 1.000 
LY 4,2 -.070 1.000 
LY 6,3 -.018 .085 1.000 
LX 2,1 -.024 .145 -.044 1.000 
LX 4,2 .005 -.032 -.011 -.020 1.000 
LX 5,2 -.016 .098 .029 .047 -.557 1.000 
LX 7,3 -.006 .036 .009 .020 .000 .008 
BE 1,2 -.075 .587 .020 .078 -.005 .038 
BE 2,1 .393 -.616 -.087 -.128 .028 -.075 
BE 3,1 .047 -.432 -.000 -.079 -.001 -.019 
BE 3,2 -.047 .499 .040 .026 .001 .021 
GA 1,1 .072 -.588 -.024 -.051 .005 -.038 
GA 1,2 -.073 .580 .017 .101 .000 .031 
GA 1,3 .073 -.585 -.009 -.099 .005 -.036 
GA 3,1 .029 -.335 -.395 .488 .004 -.025 
PH 1,1 .004 .086 .052 -.670 .012 -.023 
PH 2,1 .007 -.043. .011 -.242 .501 -.361 
PH 2,2 -.002 .012 .004 .006 -.160 .148 
PH 3,1 .0l.2 -.031 -.071 -.356 .013 -.034 
PH 3,2 -.000 .013 .006 -.052 .565 -.392 
PH 3,3 .011 -.058 -.021 -.001 .010 -.023 
PS 1,1 .072 -.585 -.016 -.084 .005 -.036 
PS 2,2 .019 -.375 -.001 -.048 -.006 -.004 
PS 3,3 -.0l.9 .144 .529 -.198 -.008 .027 
TE 1,1 .661 .239 .093 .113 -.031 .080 
TE 2,2 -.708 .316 .111 .138 -.036 .095 
TE 3,3 -.068 .741 .058 .125 -.018 .068 
TE 4,4 -.058 .532 .038 .100 -.010 .047 
TE 5,5 .006 -.057 .066 -.053 .002 -.006 
TE 6,6 .008 -.065 -.028 -.049 .003 -.009 
'l'D 1,1 -.004 -.086 -.052 .670 -.012 .023 
TO 2,2 .020 -.264 -.023 -.158 .005 -.018 
TO 3,3 .002 -.011 -.003 -.006 .151 -.140 
TO 4,4 .001 -.004 -.001 -.00l. -.089 -.009 
TO 5,5 -.003 .020 .006 .009 -.034 .183 
TO 6,6 -.011 .058 .021 .001 -.010 .023 
TO 7,7 -.000 -.002 .005 -.027 -.009 .008 

CORRELATIONS OF ESTIMATES 

LX 7 13 BE ll2 BE 2£l. BE 3 11 BE 3£2 GA- 1£1 
LX 7,3 1.000 
BE 1,2 .056 1.000 
BE 2,1 -.031 -.197 1.000 
BE 3,1 -.050 -.927 .146 1.000 
BE 3,2 .050 .935 -.152 -.996 1.000 
GA 1,1 -.057 -.999 .200 .924 -.935 1.000 
GA 1,2 .060 .997 -.186 -.927 .931 -.994 
GA 1,3 -.043 -.998 .193 .927 -.932 .994 
GA 3,1 -.031 -.545 .166 .461 -.542 .574 
PH 1,1 .014 .357 .010 -.310 .381 -.395 
PH 2,1 -.005 -.024 .038 .010 -.021 .022 
PH 2,2 .001 .004 -.010 -.001 .002 -.003 
PH 3,1 -.028 .286 .054 -.275 .305 -.303 
PH 3,2 -.253 -.082 .005 .082 -.081 .082 
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PH 3,3 -.742 .064 .039 -.074 .073 -.063 
PS 1,1 -.056 -.999 .196 .927 -.934 .996 
PS 2,2 -.056 -.865 .224 .880 -.883 .864 
PS 3,3 .011 .079 -.143 .033 .020 -.084 
TE 1,1 .011 -.064 -.013 .066 -.061 .060 
TE 2,2 .018 .040 -.534 -.000 .005 -.040 
TE 3,3 .061 .945 -.463 -.865 .874 -.945 
TE 4,4 .062 .955 -.336 -.892 .902 -.956 
TE 5,5 -.004 -.029 .036 .024 -.020 .028 
TE 6,6 -.005 -.031 .044 .024 -.024 .030 
TO 1,1 -.014 -.357 -.010 .310 -.381 .395 
TO 2,2 -.039 -.552 .120 .491 -.530 .573 
TO 3,3 -.001 -.004 .009 .001 -.002 .003 
TO 4,4 -.001 -.002 .002 .002 -.002 .002 
TO 5,5 .002 .008 -.015 -.005 .005 -.009 
TO 6,6 .741 -.064 -.039 .074 -.073 .063 
TO 7,7 -.785 -.130 .010 .131 -.131 .131 

CORRELATIONS OF ESTIMATES 

GA 1,2 GA 1,3 GA 3,1 PH 1,1 PH 2,1 PH 2,2 
GA 1,2 1.000 
GA 1,3 -.996 1.000 
GA 3,1 -.513 .513 1.000 
PH 1,1 .321 -.319 -.847 1.000 
PH 2,1 -.014 .017 .025 .109 1.000 
PH 2,2 -.059 .003 -.003 -.003 -.087 1.000 
?H 3,1 .258 -.295 -.439 .565 .137 -.004 
PH 3,2 -.073 .083 .031 -.039 .309 -.097 
PH 3,3 .055 -.083 -.030 .066 -.001 -.003 
PS 1,1 -.997 .998 .533 -.336 .019 -.002 
PS 2,2 -.862 .863 .477 -.352 .014 .000 
PS 3,3 .069 -.078 -.499 .189 -.017 .003 
TE 1,1 -.069 .066 -.012 -.120 -.036 .010 
TE 2,2 .032 -.035 -.049 -.117 -.043 .012 
TE 3,3 .938 -.941 -.539 .299 -.038 .008 
TE 4,4 .949 -.951 -.545 .342 -.031 :005 
TE 5,5 -.028 .033 -.029 .037 .013 -.001 
TE 6,6 -.030 .034 .008 .032 .012 -.001 
TO 1,1 -.321 .319 .847 -1.000 -.109 .003 
TO 2,2 -.529 .524 .608 -.620 .108 -.002 
TO 3,3 .056 -.003 .002 .003 .082 -.946 
TO 4,4 .059 -.004 .002 .000 -.038 -.964 
TO 5,5 .061 -.014 -.006 -.004 -.036 -.826 
TO 6,6 -.055 .083 .030 -.066 .001 .003 
TO 7,7 -.129 .129 .068 -.074 .008 .002 

CORRELATIONS OF ESTIMATES 

PH 3,1 PH 3,2 PH 3,3 
PH 3,1 1.000 

PS 1,1 PS 2,2 PS 3,3 

PH 3,2 -.236 1.000 
PH 3,3 .274 .065 1.000 
PS 1,1 -.276 .080 -.062 1.000 
PS 2,2 -.339 .111 -.107 .864 1.000 
PS 3,3 .083 .022 -.032 -.092 -.030 1.000 
TE 1,1 -.160 .037 -.082 .062 -.002 .106 
TE 2,2 -.165 .035 -.091 -.037 -.027 .124 
TE 3,3 .216 -.069 .033 -.943 -.843 .129 
TE 4,4 .285 -.092 .065 -.954 -.913 .105 
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TE 5,5 -.016 -.001 .011 .028 .012 -.540 
TE 6,6 -.009 -.002 .013 .029 .012 -.590 
TD 1,1 -.565 .039 -.066 .336 .352 -.189 
TD 2,2 -.375 .106 -.086 .530 .515 -.043 
TO 3,3 .004 .092 .003 .002 -.000 -.003 
TO 4,4 .001 -.044 .001 .001 .001 -.001 
TO 5,5 -.007 -.037 -.005 -.009 -.001 .006 
TO 6,6 -.273 -.065 -.998 .062 .107 .032 
TO 7,7 -.186 .299 .214 .130 .166 .012 

CORRELATIONS OF ESTIMATES 

TE 1£1 TE 212 TE 3 13 TE 4£4 TE 515 TE 6 16 
TE 1,1 1.000 
TE 2,2 .051 1.000 
TE 3,3 .112 .196 1.000 
TE 4,4 .045 .119 .963 1.000 
TE 5,5 -.026 -.033 -.041 -.028 1.000 
TE 6,6 -.035 -.043 -.046 -.032 .995 1.000 
TO 1,1 .120 .117 -.299 -.342 -.037 -.032 
TO 2,2 .040 .011 -.524 -.555 .007 .009 
TO 3,3 -.010 -.012 -.007 -.005 .001 .001 
TO 4,4 -.002 -.003 -.003 -.003 .000 .000 
TO 5,5 .016 .019 .014 .010 -.001 -.002 
TO 6,6 .082 .091 -.033 -.065 -.011 -.013 
TO 7,7 .053 .050 -.112 -.140 -.003 -.003 

CORRELATIONS OF ESTIMATES 

TO 111 TO 212 TO 3£3 TO 414 TO 515 TO 6 16 
TO 1,1 1.000 
TO 2,2 .620 1.000 
TO 3,3 -.003 .002 1.000 
TO 4,4 -.000 .001 .912 1.000 
TO 5,5 .004 -.004 .781 .838 1.000 
TO 6,6 .066 .086 -.003 -.001 .005 1.000 
TO 7,7 .074 .126 -.002 .000 .. ::01 -.213 

CORRELATIONS OF ESTIMATES 

TO 717 
TO 7,7 1.000 
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T-VALUES 

LAMBDA Y 

SELFEFF PERGOAL PERFORM 
EFFICA .000 .000 .000 
EXPECT 2.514 .000 .000 
PPGOAL .000 .000 .000 
PLGOAL .000 1.860 .000 
OUTPCT .000 .000 .000 

OUTATMPT .000 .000 .555 

LAMBDA X 

PRIPERF GOAL SELFEVA 
MTNCE .000 .000 .000 

PRES COR .769 .000 .000 
AFORM .000 .000 .000 
BFORM .000 -2.937 .000 
CFORM .000 2.048 .000 

SEMATH .000 .000 .000 
SELEAR .000 .000 1.325 

BETA 

SELFEFF PERGOAL PERFORM 
SELFEFF .000 -.012 .000 
PERGOAL 2.137 .000 .000 
PERFORM .003 -.023 .000 

GAMMA 

PRIPERF GOAL SELFEVA 
SELFEFF .023 -.025 .025 
PERGOAL .000 .000 .000 
PERFORM .206 .000 .000 

PHI 

PRIPERF GOAL SELFEVA 
PRIPERF .304 

GOAL 1.860 -.366 
SELFEVA .540 2.119 1.123 

PSI 

SELFEFF PERGOAL PERFORM 
.012 -.031 -.159 

THETA EPS 

EFFlCA EXPECT PPGOAL PLGOAL OUTPCT OUTATMPT 
-.729 -.229 -.209 -.201 .104 .102 

THETA DELTA 

MTNCE PRESCOR AFORM BFORM CFORM SEMATH 



-.198 

THETA DELTA 

SELEAR 
2.561 

1.297 4.385 

171 

1.543 6.204 -.394 
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STANDARDIZED SOLUTION 

LAMBDA Y 

SELFEFF PERGOAL PERFORM 
EFFICA 1.304 .000 .000 
EXPECT 1.072 .000 .000 
PPGOAL .000 1.814 .000 
PLGOAL .000 1.462 .000 
OUTPCT .000 .000 .447 

OUTATHPT .000 .000 .451 

LAMBDA X 

PRIPERF GOAL SELFEVA 
MTNCE 1.692 .000 .000 

PRES COR .487 .000 .000 
AFORM .000 1.000 .000 
BFORM .000 -1.892 .000 
CFORM .000 .796 .000 

SEMATH .COO .000 1.242 
SELEAR .000 .000 .515 

BETA 

SELFEFF PERGOAL PERFORM 
SELFEFF .000 -.984 .000 
PERGOAL 1.000 .000 .000 
PERFORM .404 -3.457 .000 

GAMMA 

PRIPERF GOAL SELFEVA 
SELFEFF 1.704 -.556 .362 
PERGOAL .000 .000 .000 
PERFORM 5.922 .000 .000 

CORRELATION MATRIX OF ETA AND KSI 

SELFEFF PERGOAL PERFORM PRIPERF GOAL SELFEVA 
SELFEFF 1.000 
PERGOAL 1.036 1.000 
PERFORM 2.174 2.314 1.000 
PRIPERF .903 .904 3.164 1.000 

GOAL .073 .073 .020 .041 -.086 
SELFEVA .426 .426 .522 .308 .075 1.000 

PSI 

SELFEFF PERGOAL PERFORM 
.726 -.071 -='"10.616 

REGRESSION MATRIX ETA ON KSI (STANDARDIZED) 

PRIPERF GOAL SELFEVA 
SELFEFF .859 -.280 .183 
PERGOAL .859 -.280 .183 
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PERFORM 3.300 .856 -.558 

MODIFICATION INDICES CANNOT BE COMPUTED BECAUSE ITERATIONS HAVE NOT CONVERGED 

THE PROBLEM USED 48704 BYTES (= 18.6% OF AVAILABLE WORKSPACE) 

TIME USED: 2276.6 SECONDS 
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