
EFFECTS OF GOAL STRUCTURE ON CHINESE ELEMENTARY 

SCHOOL STUDENTS' GOAL ORIENTATION, ACHIEVEMENT, 

INTRINSIC MOTIVATION, AND BELIEFS ABOUT SUCCESS/FAILURE 

by 

CHI-CHAU LIN, B.A., M.Ed. 

A DISSERTATION 

IN 

EDUCATIONAL PSYCHOLOGY 

Submitted to the Graduate Faculty 
of Texas Tech University in 

Partial Fulfillment of 
the Requirements for 

the Degree of 

DOCTOR OF EDUCATION 

^ I , Aporived 

December, 1997 



801 

ACKNOWLEDGMENTS 

There are many people to whom I owe a great deal for helping me finish this 

dissertation. First, I would like to thank my wonderfiil advisor. Dr. William Lan for his 

guidance, thoughtfiilness, and helpfulness. My doctoral work and academic career would 

not have been successfijl without him being near me. I would like to thank my family who 

has given me their support during this study. 

I also wish to thank Dr. Alice Denham for giving me superior advices regarding 

my writing. Dr. Joe Comett, Dr. Charles Geer, and Dr. Richard Lanthier were also 

wonderful professors who gave me continuous guidance. Additionally, I would like to 

thank my friend, Mr. Min-Cheng Lin, who help me during the data collection. Finally, I 

give special thanks to my wife and son for their unconditional love, support, and 

encouragement during the process of my doctoral work. 

n 



TABLE OF CONTENTS 

ACKNOWLEDGMENTS ii 

ABSTRACT viii 

LIST OF TABLES x 

CHAPTER 

I. INTRODUCTION 1 

Statement of the Problem 1 

Rationale 1 

Research Questions 5 

Research Hypotheses 6 

Definition of Terms 8 

Significance of the Study 11 

Limitations of the Study 12 

n. REVIEW OF LITERATURE 13 

Achievement Goals 13 

Maladaptive versus Adaptive Pattems: Cognitive, Affective, 
and Behavioral Components 14 

Goal Orientations 16 

Nicholls: Task-Involvement versus Ego-Involvement 17 

Conception of Ability 18 

Differentiation of Effort and Ability 20 

Dweck: Leaming Goal versus Performance Goal Orientation 23 

iii 



Theory of Intelligence 27 

Ames: Mastery Goal Orientations versus Performance 
Goal Orientation 29 

Goal Orientations and Classroom Factors 30 

Classroom Goal Stmctures as Motivational Systems 35 

Competitive Goal Stmcture 35 

Cooperative Goal Stmcture 37 

Individualistic Goal Stmcture 38 

Intrinsic Motivation 40 

Attribution Beliefs 42 

Dimensions Underlying Individuals' Attributions 43 

Beliefs about Ability and Effort 44 

Summary 45 

III. METHODOLOGY 46 

Research Design 46 

Purpose of the Study 46 

Independent Variables and Dependent Variables 46 

Diagram of the Design 47 

Population and Samples 48 

Instmmentation 49 

Mathematics Achievement Test 49 

Goal Orientations Scale 51 

IV 



Intrinsic Motivation Scale 52 

Beliefs about Success/Failure Scale 53 

Demographic Information 53 

Procedures 54 

Participation 54 

Translation into Chinese 54 

Manipulation of the Independent Variable of Goal Stmcture 55 

Competitive Goal Stmcture 55 

Cooperative Goal Stmcture 56 

Individual Goal Stmcture 57 

Statistical Analysis 57 

IV. RESULTS 59 

Statistics Analyses 60 

Hypothesis Testing 60 

Hypothesis 1: Goal Orientations 60 

Subhypothesis 1.1 64 

Subhypothesis 1.2 64 

Subhypothesis 1.3 65 

Hypothesis 2: Mathematics Achievement 65 

Subhypothesis 2.1 67 

Subhypothesis 2.2 67 

Subhypothesis 2.3 67 



Analysis of Previous Mathematics Scores 68 

Hypothesis 3: Intrinsic Motivation 70 

Subhypothesis 3.1 71 

Subhypothesis 3.2 72 

Subhypothesis 3.3 72 

Hypothesis 4: Beliefs about Success/Failure 72 

Subhypothesis 4.1 75 

Subhypothesis 4.2 82 

Subhypothesis 4.3 83 

Summary 83 

V. DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS 87 

Summary of the Study 87 

Limitations 89 

Discussions 90 

The Effect of Goal Stmcture on Goal Orientation 90 

The Effect of Gender on Goal Orientation 91 

Interaction of Goal Stmcture and Gender on 

Goal Orientation 92 

The Effect of Goal Stmcture on Mathematics Achievement 93 

The Effect of Gender on Mathematics Achievement 94 

Interaction of Goal Stmcture and Gender on 
Mathematics Achievement 95 

The Effect of Goal Stmcture on Intrinsic Motivation 95 

vi 



The Effect of Gender on Intrinsic Motivation 96 

Interaction of Goal Stmcture and Gender on 

Intrinsic Motivation 97 

The Effect of Goal Stmcture on Beliefs about Success 98 

The Effect of Gender on Beliefs about Success 99 

Interaction of Goal Stmcture and Gender on 
Beliefs about Success 100 

The Effect of Goal Stmcture on Beliefs about Failure 100 

The Effect ofGender on Beliefs about Failure 101 

Interaction of Goal Stmcture and Gender on 
Beliefs about Failure 102 

Implications 102 

Theoretical Contributions 102 

Educational Practice 103 

Suggestions for Future Research 106 

REFERENCES 108 

APPENDIX 

A. GOAL ORIENTATIONS SCALE 120 

B. INTRINSIC MOTIVATION SCALE 122 

C. BELIEFS ABOUT SUCCESS/FAILURE 124 

D. DEMOGRAPHIC INFORMATION FOR THE ENTIRE SAMPLE 126 

E. DEMOGRAPHIC INFORMATION BY TREATMENT GROUP 129 

vii 



ABSTRACT 

The primary purpose of this study was to investigate the effects of classroom goal 

stmcture (competitive, cooperative, and individualistic) on children's goal orientation, 

mathematics achievement, intrinsic motivation, and beliefs about success/failure in 

mathematics environments. A second purpose of this study was to assess gender effects, 

and the interaction effects between goal stmcture and gender in these leaming situations 

on the variables related to mathematics leaming. 

Two hundred forty fifth-grade Chinese children (120 boys and 120 giris) from an 

elementary school in mral Lu-Chou county of Taipei participated in this study. Boys and 

girls were randomly selected from the student population of the school and randomly 

assigned to one of the 3 goal stmcture conditions. This experimental study used a 3 x 2 

factorial design. 

Results showed the significance of goal stmcture effects on mastery goal 

orientation, mathematics achievement, intrinsic motivation, and beliefs about success. 

Children in the cooperative and individualistic goal groups had higher mastery goal 

orientations than children in the competitive goal group. They also scored higher in 

mathematics achievement and intrinsic motivation. They were also more likely to believe 

that effort led to success and to regard the teacher as a helper. The results also showed a 

significant gender effect on beliefs about success (success due to task). Boys were likely to 

attribute success to easiness of the task. On the other hand, there were no gender effects 

vui 



on the variables of goal orientation, mathematics achievement, intrinsic motivation, and 

beliefs about failure. No interaction effect between goal stmcture and gender was 

reported. 

These results suggest that educators should develop a mastery goal climate (an 

individual or a cooperative goal stmcture) in their leaming contexts, which means to stress 

the importance of understanding, the process of thinking, monitoring the individual's 

progress, leaming for its own sake, and cooperative leaming rather than stressing only the 

outcomes in the mathematics leaming environment. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

The purpose of this study was to investigate the effects of goal stmcture on 

variables related to mathematics learning, such as children's goal orientations, 

mathematics achievement, intrinsic motivation, and beliefs about success/failure when 

receiving instmction in mathematics environments. The study compared the effects of 

three kinds of classroom goal stmctures (competitive, cooperative, and individualistic) on 

the variables related to mathematics leaming. Gender effects and the interaction effects 

between goal stmcture and gender on the variables related to mathematics learning were 

also examined. 

Rationale 

First of all, this study attempts to justify the proposition that educators need to be 

concemed about developing a mastery goal orientation among students in learning 

environments. According to achievement goal orientation researchers (Ames, 1984a, 

1987, 1992a; Ames & Archer, 1987, 1988; Dweck, 1986; Elliott & Dweck, 1988; 

Nicholls, 1980, 1984a, 1989), goal orientation is based on the idea that the individual is an 

intentional, goal-directed organism who operates in a rational manner, and that 

achievement goals govern achievement beliefs and guide subsequent decision making and 

behavior in achievement contexts. Goal orientations and their effects on students' 



achievement-related behaviors, such as performance (Jagacinski, 1992 

preference for challenging tasks (Bandura & Dweck, 1985, Dweck & 

Nicholls, 1984b), persistence (Dweck, 1986), and strategy use (Ame 

Graham & Golan, 1991) have drawn the interest and attention of mo«.^-. 

Achievement goal theorists assume that two types of goal orientations function in 

achievement contexts: mastery orientation and ego orientation. Researchers found that 

students with the mastery goal orientation prefer situations where they can expand their 

knowledge, whereas students with the ego goal orientation seek out situations where they 

can demonstrate their ability (Ames & Archer, 1988)/In addition, research shows that the 

goals exist and are relevant to the ongoing behavior of leamers. If one is mastery oriented, 

then the individual is likely to engage in adaptive pattems of behavior such as choosing 

challenging tasks, focusing on effort within the context, trying hard in the face of difficulty 

or failure, being interested in the tasks, persisting in the tasks over time, and using deep 

leaming strategies (organization, elaboration, comprehension) in performing tasks. jDn the 

other hand, an ego-oriented individual is likely to engage in maladaptive pattems of 

behavior such as choosing easy or hard tasks in order to avoid negative judgments, not 

exerting effort in the achievement context, having deteriorating performance over time and 

lacking persistence, and using surface strategies in tasks (recall and rehearsal) (Ames, 

1984a, 1984b, 1987, 1992a, 1992b; Dweck, 1986, 1992; Nicholls, 1984a, 1984b, 1989). 

That is, children manifest adaptive achievement motivation pattems when mastery oriented 

and manifest maladaptive achievement motivation patterns when ego oriented (Ames, 

1987, 1992a, 1992b; Dweck, 1986; Dweck & Leggett, 1988; Nicholls, 1984a, 1989). 



/Secondly, research also emphasizes how students' goal orientations can b( 

by situational factors. Researchers (1984a, 1984b; Ames & Ames, 1984a, 1984b; IK*.̂  

looked at hoy/ achievement situations influence the adoption of ego or mastery goal 

J' 

orientations. Their research suggests that the motivational climate can be considered more 

or less ego-involved or mastery-involved depending on the demands of the instmction. 

Researchers have indicated that in situations that are characterized by interpersonal 

competition, public evaluation, and normative feedback, ego-involved goals are more 

likely to emerge. In situations that place an emphasis on leaming progress and 

improvement, mastery-involved goals are more likely to emerge. 

^Classrooms can be characterized as situations with structures and cues that affect 

students' anticipation, perceptions, attitudes, and behaviors./plassroom environments can 

be important factors that influence students' adoption of goal orientations (Eccles & 

Midgely, 1989) j There are usually three types of instmction in elementary school 

classrooms; whole-class instmction, division of a class into a number of groups, and work 

done individually^prannis (1978) and Stodolsky (1988) have shown that leaming 

activities vary in the three different classroom stmctures with regard to students' 

opportunities to exercise control over behavioral options, the pace of the activity, 

materials, feedback, and peer relations. Whole-class activities tend to be highly teacher 

controlled, formal, and competitive. These settings are also public, which heighten 

students' concems about their abilities. These conditions make it difficult for students to 

maintain a mastery goal orientation. In contrast, small-group and individual activities tend 

to be less restrictive and formal. These conditions afford students the opportunity to 



practice control and choice, with minimal evaluation cues, and are likely to facilitate 

adoption of a mastery goal orientation (Meece, 1991). The effects of different classroom 

goal stmctures on students' goal orientations are explained mainly by two motivational 

pattems: intrinsic motivation and attribution beliefs. 

According to intrinsic motivation theory (Deci & Ryan, 1985, 1991), when 

individuals perceive their behavior as being induced by extemal agents, there is a shift 

from an intemal to an extemal perceived locus of causality. When this occurs, individuals 

do not participate for the sake of the activity or task itself but rather for some extemal 

entity. That is, the activity or task is a means to extemal ends such as grades, acquiring 

approval, or avoiding the negative evaluation of others (Ames & Archer, 1988; Dweck & 

Leggett, 1988). In this situation, individuals who have an ego orientation are concemed 

with demonstrating their ability compared to others. This change in perceived locus of 

causality decreases their feelings of self-determination and consequently their intrinsic 

motivation for the activity or task. 

On the other hand, according to attribution theory, a perception that one's 

performance is associated with ability rather than effort causes substantially different 

consequences for subsequent achievement behavior (Weiner, 1979, 1985, 1992). The 

attribution partition between ability and effort factors has effectively distinguished ego-

oriented and mastery-oriented children (Duda & Nicholls, 1992; Nicholls, 1982, 1989; 

Nicholls, Cheung, Lauer, & Patashnick, 1989; Nicholls, Cobb, Wood, Yackel, & 

Patashnick, 1990; Nicholls, Patashnick, & Nolen, 1985). That is, individuals who are 

mastery-oriented are more likely to perceive that success stems primarily from the exertion 



of effort, whereas individuals who are ego-oriented tend to believe that success is a result 

of the possession of high ability. 

Previous research has focused on the motivational implications of competitive 

versus individualistic goal stmctures. Research has not tested the differences among three 

goal stmctures (competitive, cooperative, and individualistic) together or compared 

gender differences and the interaction between gender and goal stmcture on elementary 

school children's goal orientations, mathematics achievement, intrinsic motivation, and 

beliefs about success/failure. In the present study, the variable of goal stmcture is 

manipulated to investigate the effects of goal stmcture on students' goal orientations 

toward learning mathematics, as well as on students' behavior and motivational variables 

of academic performance, intrinsic motivation, and beliefs about success in mathematics 

leaming. A second purpose of this study is to determine whether there are gender 

differences and interaction effects between gender and goal stmctures and on goal 

orientation, mathematics achievement, intrinsic motivation, and beliefs about success. 

Research Questions 

In conducting this study, the following research questions were formulated: 

1. What effect does exposure to classroom goal stmctures (competitive, 

cooperative, and individualistic) have on children's goal orientations, mathematics 

achievement, intrinsic motivation, and beliefs about success/failure in a mathematics 

learning situation? 



2. Are there gender differences in goal orientations, mathematics achievement, 

intrinsic motivation, and beliefs about success/failure among children in a mathematics 

leaming situation? 

3. Are there interaction effects between classroom goal stmctures (competitive, 

cooperative, and individualistic) and gender differences on goal orientations, mathematics 

achievement, intrinsic motivation, and beliefs about success/failure in a mathematics 

leaming situation? 

Research Hvpotheses 

The following hypotheses are generated based on the identified questions: 

Hvpothesis 1: There are no significant effects of classroom goal stmctures 

(competitive, cooperative, and individualistic) and gender differences (boys and giris), and 

the interaction effect between goal stmcture and gender on children's goal orientations. 

Subhvpothesis 1.1: There is no significant effect of classroom goal 

stmctures (competitive, cooperative, and individualistic) on children's goal 

orientations. 

Subhvpothesis 1.2: There is no significant effect of gender on 

children's goal orientations. 

Subhvpothesis 1.3: There is no interaction effect of classroom goal 

stmcture and gender on children's goal orientations. 

Hvpothesis 2: There are no significant effects of goal stmctures (competitive, 

cooperative, and individualistic) and gender differences (boys and giris), and the 



interaction effect between goal stmcture and gender on children's mathematics 

achievement. 

Subhvpothesis 2 1 : There is no significant effect of goal stmctures 

(competitive, cooperative, and individualistic) on children's mathematics 

achievement. 

Subhvpothesis 2.2: There is no significant effect of gender on 

children's mathematics achievement. 

Subhvpothesis 2.3: There is no interaction effect between goal stmcture 

and gender on children's mathematics achievement. 

Hvpothesis 3: There are no significant effects of classroom goal stmctures 

(competitive, cooperative, and individualistic) and gender differences (boys and girls), and 

the interaction effect between goal stmcture and gender on children's intrinsic motivation. 

Subhvpothesis 3.1: There is no significant effect of classroom goal 

stmctures (competitive, cooperative, and individualistic) on children's intrinsic 

motivation. 

Subhvpothesis 3.2: There is no significant effect of gender on 

children's intrinsic motivation. 

Subhvpothesis 3.3: There is no significant interaction effect between 

classroom goal stmcture and gender on children's intrinsic motivation. 

Hvpothesis 4: There are no significant effects of classroom goal stmctures 

(competitive, cooperative, and individualistic) and gender differences (boys and giris), and 



the interaction effect between goal stmcture and gender on children's beliefs about 

success/failure. 

Subhvpothesis 4.1: There is no significant effect of classroom goal 

stmctures on children's beliefs about success/failure. 

Subhvpothesis 4.2: There is no significant effect of gender on 

children's beliefs about success/failure. 

Subhvpothesis 4.3: There is no significant interaction effect between 

classroom goal stmcture and gender on children's beliefs about success/failure. 

Definition of Terms 

Several recurring terms are defined in the following section for the purpose 

of this study. 

Achievement Goal Orientations. These are defined as integrated patterns of 

beliefs, attributions, and affect that produce the intentions of behavior (Weiner, 1986) and 

that are represented by different ways of approaching, engaging in, and responding to 

achievement type activities (Ames, 1992b; Dweck & Leggett, 1988). Elliott and Dweck 

(1988) defined an achievement goal as involving a "program" of cognitive processes that 

have "cognitive, affective, and behavioral consequences" (p. 11). 

Beliefs about Success/Failure. According to Weiner's causal attribution theory 

(1979,1986), ability, effort, task difficulty, and luck are perceived as casual factors for an 

individual's explanation of success and failure. It can be also defined as how children 

interpret the successes and failures they experience. 
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Classroom Goal Stmctures. According to Ames (1984a) and Ames and Archer 

(1988), goal orientations are assumed to be a function of classroom goal stmcture, the 

evaluation and reward process (success based on ability or effort), and how individuals are 

requested to relate to each other in a particular setting. 

Competitive Goal Stmctures. These promote an egoistic motivation in 

which social comparison information is highly salient and ability attributions 

mediate affective reactions (Ames, 1984a). It is also defined as one in which 

students work against each other such that the probability of one student's 

achieving a goal or reward is reduced by the presence of capable others (Ames & 

Ames, 1984b). Competition necessitates social comparison in the search for the 

standards that will be applied to oneself (Ames & Ames, 1984b). 

Cooperative Goal Stmctures. Cooperation elicits a concem for 

responsibility, and the focus is on group performance information and effort 

directed toward the group's goal (Ames, 1984a). It also defined as the situations in 

which students' helping one another is a motivational component in achievement 

and leaming (Johnson & Johnson, 1975; Slavin, 1983a, 1983b). Cooperation 

involves interdependence among group members where each member shares 

responsibility for the outcome or product (Ames & Ames, 1984b). 

Ego Goal Orientations. Students consider ability as a fixed trait and regard 

their performance as reflecting their mental abilities. They try to avoid negative 

public evaluation and social comparisons, and seek out situations where they can 

demonstrate their abilities (Ames & Archer, 1988; Dweck & Elliott, 1983). Such 



individuals would rather receive a positive evaluation on a relatively easy task than 

mn the risk of receiving a negative evaluation on a more challenging and 

meaningful task (Dweck & Leggett, 1988). 

Individualistic Goal Stmctures. These evoke a mastery motivation where 

effort attributions prevail and performance-consistency information becomes 

salient (Ames, 1984). They are also defined as one individual's probability of 

achieving a goal or reward being neither diminished nor enhanced by the presence 

of a capable other (Ames & Ames, 1984b). An individualistic stmcture according 

to Veroff and Veroff (1980) involves a fusing of the person with the demands of 

the task such that participating in the task itself becomes the goal. 

Intrinsic Motivation. It can be defined as doing an activity for itself, out of interest, 

and for the pleasure and satisfaction derived from performing it (Deci & Ryan, 1985). It 

also can be defined as the fact of performing an activity for the pleasure and the 

satisfaction that one experiences while leaming, exploring, or trying to understand 

something new. 

Mastery Goal Orientations. Students consider ability as manageable and 

expandable by investing effort. Their standards for comparison are their own former 

resuhs and their aspired achievement level. They prefer situations where they can expand 

their knowledge and seek out confrontations with new problems, even if it means making 

some errors along the way (Ames & Archer, 1988; Dweck & Leggett, 1988). 
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Significance of the Study 

The factors influencing achievement motivation are of great interest to 

psychologists, educators, and others who are concemed with leaming. Both goal 

orientation (an individual factor) and classroom goal stmctures (a situational factor) can 

differentially influence the motivation and performance of children who have different 

achievement motivation pattems in academic settings (Ames, 1984a, 1984b, 1992; 

Dweck, 1986, 1992; Elliott & Dweck, 1988). The primary purpose of this study was to 

identify children's goal orientations in the different situations of classroom goal stmctures 

such as competition, cooperation, and individual work. The present research also 

examined mathematics achievement, intrinsic motivation, and beliefs about success under 

the different kinds of classroom goal stmctures of an elementary school, and their effects 

on mathematics leaming. This study yielded valuable data about the potential benefits of 

the consideration of goal orientations under different types of goal stmcture for 

mathematics leaming. In addition, Dweck, Davidson, Nelson, and Enna (1978), and 

Leggett (1985) showed that girls were more likely to have more maladaptive motivational 

patterns than boys. This also encouraged the researcher to compare gender effects on 

these dependent variables in this study. Little empirical research has examined these three 

different types of classroom goal stmctures together, along with gender differences, and 

more experimentation needs to be done that can add to that body of literature. In 

summary, this study tried to find an adaptive motivation climate for children to learn in by 

identifying the relationship between goal stmctures and goal orientations. Moreover, this 

study helped educators deal with maladaptive motivation pattems by identifying the 

11 



relationships between classroom goal stmctures, mathematics achievement, intrinsic 

motivation, and beliefs about success. 

Limitations of the Study 

This study has several limitations that needed to be considered. First, the samples 

of population were from a mral elementary school of Taiwan. Findings could not be 

generalized to other populations or cultures. Second, children in the goal stmcture of 

treatments were working in a competitive, cooperative, or individualistic stmcture for a 

relatively short period of time. The treatment might not have made a sufficient impact on 

some of the dependent variables. Third, there was only one item to measure each variable 

in the instmment that measured beliefs about success/failure. The reliability of this 

instmment could not be checked. 

Chapter II, which follows, reviews the relevant literature on achievement goals, 

goal orientations, classroom goal stmctures, intrinsic motivation, and beliefs about success 

(attribution theory). 
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CHAPTER II 

REVIEW OF LITERATURE 

The literature review will address the theory basis and research issues that serve as 

the conceptual fi-amework for this study. It investigates the following major areas: (1) 

achievement goals, (2) goal orientations, (3) classroom goal stmctures, (4) intrinsic 

motivation, and (5) beliefs about success/failure (attribution theory). 

Achievement Goals 

Contemporary research on achievement motivation considers goals as an important 

factor in determining behaviors (Schunk, 1996). Dweck (1992) mentioned that research of 

goals gives us "a way to study the organization and unfolding of basic psychological 

processes, a way of capturing adaptive and maladaptive pattems and devising ways to 

intervene, and a new way of conceptualizing personality and individual differences and of 

thinking about person-situation interaction" (p. 165). That is, studying goals can help 

individuals to understand their own organization and interaction of psychological 

processes. 

Research on achievement goals has indicated that students seek different 

achievement goals in academic settings (Dweck & Elliott, 1983; Nicholls, 1984a, 1989). 

Evidence suggests that the goal an individual is pursuing creates a fi-amework for 

interpreting, approaching, and responding to achievement activities that occur (Dweck & 

Leggett, 1988). For example, individuals adopting different achievement goals can be seen 

13 



as approaching a situation with different concems, asking different questions, and seeking 

different information (Dweck & Elliott, 1983). Some leamers may pursue the goal of 

increasing their competencies, whereas others may pursue the goal to displaying their 

ability. Therefore, different kinds of motivation pattems toward achievement activities are 

formed by adopting different achievement goals (goal orientations). Different kinds of 

achievement goals lead to different behaviors, attitudes, beliefs, and strategies used in 

classroom leaming. 

Maladaptive versus Adaptive Patterns: Cognitive, Affective, 
and Behavioral Components 

A response pattem that prevents individuals from confronting obstacles or that 

prevents them from functioning effectively in the face of difficulty must ultimately limit 

their attainment. Dweck and Leggett (1988) called such pattems maladaptive. Since 

challenge and obstacles are inherent in most important pursuits, the avoidance of obstacles 

prevents leaming and success. 

Studies by Diener and Dweck (1978, 1980) have shown that helpless children 

having maladaptive pattems display big differences in cognition, affect, and behavior when 

compared with mastery-oriented children. In their studies, late grade-school-age children 

who were likely to display the helpless or mastery-oriented pattem were identified by their 

responses to an attributional measure. The children worked on a concept formation task, 

successfully solving the first eight problems, but failing to solve the next four problems. 

The research interest was the changes in cognition, affect, and behavior as the children 

went fi-om success to failure. First, helpless children reported negative self-cognitions. For 
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example, they began to attribute their failure to lack of capacity, citing deficiencies in 

intelligence, memory, or problem-solving ability. Second, they expressed negative affect. 

For instance, they reported aversion to the tasks, boredom with the problems, or anxiety in 

the performance. Third, they showed marked decrements in performance across the failure 

trials. 

When helpless children exhibited negative self-cognitions, negative affect, and 

impaired performance when facing failure, mastery-oriented children exhibited 

constmctive self-instmction and effective problem-solving strategies. Despite the fact that 

they had been assigned identical tasks and eamed identical task outcomes, helpless and 

mastery-oriented children processed and responded to the situation in entirely different 

ways. 

^ jThe mastery-oriented pattem involves the seeking of challenging tasks and the 

execution of effective strategies in the face of obstacles. As a characteristic style, this 

enjoyment of challenge and willingness to maintain engagement with difficult tasks 

appears to be an adaptive stance toward value goals. 

In addition, Elliott and Dweck (1988) hypothesized that helpless and mastery-

oriented individuals might be pursuing very different goals. That is, different perceptions 

and reactions might be a result of their different aims or purposes in the situation. Helpless 

children, they suggested, might be pursuing performance goals, in which they seek to 

display the adequacy of their ability and to avoid giving evidence of inadequacy. In other 

words, they may view achievement situations as tests or measures of their competence and 

may seek to be judged competent and not incompetent. In contrast, mastery-oriented 

15 



individuals might be pursuing learning goals. They may tend to view achievement 

situations as opportunities to increase their competence and may pursue the goal of 

acquiring new skills or extending their knowledge. Therefore, in challenging achievement 

situations, helpless children might be pursuing the performance goal of proving their 

ability, whereas the mastery-oriented children might be pursuing the learning goal of 

improving their ability. It might be these different goals that set up the different pattems of 

cognition, affect, and behavior (Elliott & Dweck, 1988). 

Goal Orientations 

Several sets of goal orientations have been proposed by different researchers: task-

involved versus ego-involved goals (Nicholls, 1984a, 1984b), leaming goals versus 

performance goals (Dweck & Leggett, 1988; Elliott & Dweck, 1988), and mastery goals 

versus performance goals (Ames, 1992, Ames & Archer, 1987, 1988). 

These two kinds of goal orientation differ primarily in terms of whether leaming is 

perceived and valued as the end itself or as means to extemal ends such as grades, 

acquiring approval of others, or avoiding negative evaluation of others. An individual who 

is mastery goal orientated utilizes an undifferentiated concept of ability and focuses on 

developing new skills, leaming new things, and demonstrating mastery at task (Ames, 

1992; Dweck, 1986; Nicholls, 1984a, 1984b). Brophy (1987) refers to this kind of 

engagement as "motivation to learn." These two goal definitions represent different 

conceptions of success (ability) and different ways of thinking about task performance. 
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Nicholls: Task-Involvement versus Ego-Involvement 

Nicholls (1984a, 1984b) contrasted two psychological states associated with a 

learning task. Task involvement is the desire to master a task primarily in order to develop 

individual ability, seeking to demonstrate ability in the less differentiated sense, that is, to 

perceive improvement or mastery through effort as an indicator of competence. On the 

other hand, ego involvement is the desire to approve higher performance to oneself or 

others in the differentiated concept of ability, that is, to achieve success without having to 

expend too much effort. Therefore, the difference between task-involvement and ego-

involvement is whether an individual has either the development or demonstration of 

ability as his or her goal. 

Generally, the tendency to become ego involved in task performance increases in 

the presence of cues that heighten concerns about evaluation of one's ability. Therefore, 

when a teacher announces a test of important skills, students are likely to view their 

performance as reflecting their abilities, and ego involvement should be high. Several 

studies support these predictions. For instance, testlike or competitive conditions and 

public evaluation settings heighten ego involvement (Ames, Ames, & Felker, 1977). In 

addition, these same conditions reduce intrinsic interest in the task (Deci, Schwartz, 

Sheinman, & Ryan, 1981; Ryan, 1982). 

Nicholls (1984a, 1984b) predicted that task-involved students, regardless of their 

self-perceptions of ability, will regard tasks that require effort as offering them the best 

chance to perform well and demonstrate their ability. Consequently, they will prefer such 

tasks over time, and will show higher effort on moderately challenging tasks. In contrast, 
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individuals with ego involvement in the task preferences and performance patterns will 

depend on how well they expect to perform in comparison with others. In particular, ego-

involved students who perceive that their ability is low will avoid moderately difficult 

tasks, and they will tend to choose easy tasks that guarantee success. However, if they still 

desire to demonstrate high ability to others, they will choose extremely difficult tasks on 

which failure does not necessarily imply lack of ability and the possibility that they have 

high ability can still be accounted. 

On the other hand, Nicholls (1984b) predicted that if ego-involved individuals 

perceive high ability about themselves, they are not threatened by ego-involved climates. 

They expect reasonable effort to result in success and therefore expect to perform well on 

moderately difficult tasks. These persons also expect to do well on difficult tasks, but they 

may spend less effort on tasks that they perceive as easy and thus not perform as well as 

they could. For these high-ability, ego-involved individuals, easy tasks are not motivating 

because they do not offer opportunities for them to demonstrate their abilities. 

Conception of Ability 

Achievement behavior is defined as that behavior in which the goal is to develop or 

demonstrate high ability to self or others, or to avoid displaying low ability. Nicholls 

(1980) distinguished the critical feature of achievement behavior as the goal of 

competence or perception of competence. Persons can constme competence or ability in 

two different ways or two conceptions of ability: a less differentiated concept (develop) 

and a differentiated concept (demonstrate) of ability. 
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The two conceptions of ability embody different criteria forjudging one's ability or 

chances of demonstrating ability. In the less differentiated conception, difficulty and ability 

judgments are self-referenced. More effort is seen to lead to more leaming , the higher the 

perceived ability. In contrast, in the more differentiated conception of ability, task 

difficulty is judged from the performance of others, and demonstration of high ability 

demands success on tasks where others fail. Capacity is inferred by interpersonal 

comparison of performance and effort. In this case, the more effort or time one needs to 

leam new skills or knowledge (compared to the effort or time it takes others), the less 

capacity is implied (Nicholls, 1984a, 1984b). 

Several studies (Diener & Dweck, 1978, 1980; Dweck, 1986; Nicholls & Miller, 

1984) have indicated that the motivational significance of these conceptions of ability is 

differences in achievement behavior, affect, task choice, and performance. For instance, 

most important from an educational point of view is the evidence that maladaptive task 

choices and performance impairment are not found in the less differentiated concept of 

ability. On the other hand, in ego-involvement, individuals with low perceived ability 

choose easy or unrealistically difficuh tasks (Nicholls, 1984b). Their performance is also 

impaired when they possess a differentiated concept of ability. 

This and other evidence (Nicholls, 1984b ; Nicholls & Miller, 1984) indicate that 

more and less differentiated conceptions of ability are accessible to individuals and that 

differentiated conceptions displace less differentiated conceptions when situational factors 

focus attention on the individual's competence. Under this condition, the individual's 

psychological state becomes ego-involved, and has more maladaptive pattems in leaming. 
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Differentiation of Effort and Ability 

The meanings of effort and ability can change, and the links between affect and 

perceived effort and ability may also change. For example, in an ego-involving context, 

Jagacinski and Nicholls (1984) found a perception of lower effort associated with guilt 

and a perception of high effort (implying lower capacity) associated with embarrassment. 

In task-involving contexts where effort and ability were imperfectly differentiated, the 

perception of lower effort was associated with both guilt and embarrassment. This was 

expected because lower effort generally implied lower ability in a task-involving context. 

In addition, the conceptions of ability that play a central role in this theory also 

play an important role in the development of achievement motivation (Nicholls, 1984a). 

The development of the concept of ability involves not only changes in the meaning of 

effort and ability and in the way children use effort and performance information to infer 

ability, it also involves changes in perception of the relative importance of effort and ability 

(Nicholls & Miller, 1984). 

There are four levels of differentiation between effort and ability: (1) effort or 

outcome is ability, (2) effort is the cause of performance outcomes, (3) effort and ability 

are partially differentiated, and (4) ability is capacity (Nicholls & Miller, 1984). 

Nicholls (1979b) found that where children were asked to select the causes of their 

academic successes and failures (reasoning), there were correlations between these causal 

attributions and the children's actual and perceived attainment. The positive correlation 

between perceived attainment and attributions of success to high effort for 6-year-old boys 

is consistent with younger children's tendency to see effort as the prime cause of success. 
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More salient, however, is the consistent age increase in using both ability and effort as 

important attributions to perceived attainment. When ability is conceived to underlie 

capacity (age 12), children who believe they frequently perform well would be expected to 

be more inclined than those with low-perceived attainment to attribute their success to 

high ability rather than to effort or luck. 

Similar results were obtained by Miller (1982) in a comparison of second and sixth 

graders. Miller also found a significant difference between correlations of self-ratings of 

effort and ability for sixth graders who had partially or completely attained the conception 

of ability as capacity and those who had not. These correlations were negative for level 3 

(effort and ability partially differentiated) and level 4 (ability is capacity) children and 

positive for less mature children. 

Similar results may also be found in C. Ames (1984b). She controlled success and 

failure conditions. An inverse relationship between perceptions of effort and ability should 

depend on the conception of ability as capacity that begins to emerge at about fifth grade 

Therefore, the development of the concept of ability as capacity should mean that 

someone with a perception of low ability will feel worse and make future failure seem 

more inevitable. Lack of capacity reflects on the individuals and on their chances of 

success in a more serious manner than does a lack of ability when ability is imperfectly 

differentiated fi-om effort (Level 1 or 2). Low perceived ability should lead to more severe 

performance impairment in more mature children (level 3 or 4). This prediction is 

supported by Rholes, Blackwell, Jordan, and Walters (1980) in a study of the effects of 

induced success versus failure on performance in kindergarten through fifth grade 
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children. They found significant performance impairment and less persistence after failure 

relative to success treatments only in fifth graders. This means that fifth graders' 

performance impairment cannot be explained in terms of low perceived ability. It can, 

however, be explained in terms of the more serious implications of low perceived ability 

when ability is conceived as capacity. 

In addition, Miller (1982) found impairment of performance after a series of 

failures in sixth graders but not in second graders. He also found that among sixth graders, 

performance was significantly impaired only in those who had partially or completely 

mastered the concept as capacity (level 3 and 4). 

In sum, motivation to leam and continue the development of competence also 

appears more assuredly when the concept of ability is less differentiated. Children can 

employ either more or less differentiated conceptions of ability. This is the key to 

improved understanding and prediction of their achievement behavior. Second, with age, 

the perception of low ability increasingly means lack of capacity and has more negative 

affective consequences and more impairing effects on leaming and performance. 

Researchers have found that there are several factor that increase the likelihood of 

developing a differentiated concept of ability. First, when one faces skill tasks, the basis of 

performance evaluation shifts from the less to the more differentiated conception as the 

strength of factors that induce concems about evaluation of our competence increases. 

Second, announcements that skill tasks are being used to test subjects should induce 

concems about personal competence, especially if important or valued skills such as 

intelligence are at issue. Third, interpersonal competition on skill tasks also poses the 
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question, "who is best?" Competition-especially on valued tasks—is, to increase the use of 

the differentiated conception to evaluate oneself Fourth, public self-awareness is likely to 

increase self-evaluation in terms of the differentiated conception (Scheier & Carver, 

1983). When self-awareness was not induced, subjects self-reinforced on the basis of their 

own previous performance (indicating self-evaluation in terms of the less-differentiated 

conception). 

Dweck: Leaming Goal Orientations versus Performance Goal Orientations 

Dweck (1986) proposed that individuals can pursue two classes of goals in 

achievement situations. Different goals have notably different consequences for how 

students behave in classrooms and academic activities and how they interpret and react to 

events. Elliott and Dweck (1988) proposed two major goals that individuals pursue in 

academic situations: (1) leaming goals, in which individuals seek to increase their 

knowledge or mastery of new tasks and (2) performance goals, in which individuals seek 

to gain positive judgments of their ability and avoid negative judgments They found that 

students who possess leaming goals seek appropriately challenging tasks that provide 

opportunities for them to develop new competencies, knowledge, and dispositions. A 

leaming goal orientation leads students of varying abilities (low, middle, or high) to see 

classroom work as a challenge and as an opportunity to improve new skills, and to 

attribute failure to an inadequate strategy that needs to be changed. Therefore, leaming-

goal-oriented students tend to analyze their strategies, make appropriate adjustments, and 

persist in working on the task. In contrast, students with a performance goal orientation 
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are more likely to choose very easy tasks that allow them to look good because they are 

more concemed about others' favorable judgments than about developing their own 

understanding. In the face of failure, these students tend to use self-defeating strategies 

(e.g., "I only studied it for a while") to avoid being seen as low in ability or to simply give 

up because they do not think that they will perform appropriately (Stipek, 1993). 

In addition, Dweck's theory also indicates that students who have a leaming goal 

orientation are more likely to see their teacher as a resource—a source of helpful 

information. In contrast, students with a performance goal orientation tend to see the 

teacher as a judge—not of their individual progress, but of their performance relative to 

others. They do not see progress or improvement on a developmental continuum but 

rather believe that if they do not perform well now, they are incapable. 

Dweck (1991) emphasized that an overemphasis on performance goals would 

create a vulnerability to the helpless pattem. That is, when individuals focus on the 

performance goal of displaying their ability and they encounter failure, the failure may be 

regarded as calling their ability into question. Therefore, individuals form the helpless 

reaction of negative cognitions, negative affect, and performance impairment. In contrast, 

when individuals are oriented toward a leaming goal, errors and obstacles should be seen 

as a part of leaming and should be a chance to use the mastery-oriented pattem of 

enhanced involvement in the face of failure. 

Evidence supports these predictions from a study by Elliott and Dweck (1988). 

They experimentally induced performance or leaming goals and examined the pattem of 

cognition, affect, and behavior that followed from each goal. The question of interest was 
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whether the performance goal, with its emphasis on measuring ability, would create a 

greater vulnerability to the helpless pattem, whereas the leaning goal, with its emphasis on 

developing ability, would create a greater tendency to display the mastery-oriented 

pattern. More specially, they hypothesized that when individuals held a performance goal 

and had a low perception of their ability, they would display the helpless pattem in the face 

of failure. In contrast, they hypothesized that when individuals held a learning goal, they 

would display the mastery-oriented pattem, even when they perceived their ability to be 

low. 

The results showed the predicted relations. When children were oriented toward 

skill acquisition, their assessment of their ability was amply irrelevant: They chose the 

challenging leaming task and displayed a mastery-oriented pattem. In contrast, when 

children were oriented toward performance, the tasks they adopted and the achievement 

pattems they displayed (mastery-oriented or helpless) were largely dependent on their 

perceived ability. Children who perceived their ability to be high favored the challenging 

performance tasks that allowed them to obtain judgments of competence, whereas children 

who perceived their ability to be low favored easier tasks that would allow them to avoid 

judgments of incompetence. Thus, it should be noted that the children who were focused 

on performance goals rejected the chance to learn something new if it involve the risk of 

errors. Competence is particularly difficult to maintain within a performance goal. 

A study (Dweck & Leggett, 1988) examined naturally existing individual 

differences in goal preference and their relation to response pattems in the face of 

obstacles. Whether a child is focused on leaming goal or performance goal depends on 
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cues and preexisting tendency of the child. It appears that the two classes of goals 

differentially cultivate the different motivational patterns (see also Ames, 1984a; Ames & 

Archer, 1988;Pervin, 1983). 

Studies by Bandura and Dweck (1985) and by Leggett and Dweck (1986), in 

which individuals' existing goal preferences were measured have provided further 

confirmation for the hypothesis that performance goals are associated with a vulnerability 

to challenge avoidance, as well as to negative ability attributions, negative affect, and low 

persistence in the face of difficulty. In contrast, learning goals again were found to be 

associated with challenge seeking (despite low confidence in ability), as well as with an 

effort/strategy focus, positive affect, and high persistence under difficulty. 

Moreover, Farrell and Dweck (1985) provide evidence that individuals' goal 

preferences predict pattems of learning (adaptive versus maladaptive) in real-world 

settings. They examined the relation between children's goal orientations and transfer of 

leaming. Eighth-grade children were taught one of three scientific principles by means of 

self-instmctional booklets. They were then tested for their generalization of this leaming 

to tasks involving two principles (conceptually related) that had not been taught. The 

results showed that children who had learning goals, compared to those who had 

performance goals, (1) attained significantly higher scores on the transfer test (this was 

tme for children who had both high and low pretest scores); (2) produced about 50% 

more work on their transfer tests (suggesting that they were more active in the transfer 

process); and (3) produced more mle-generated answers on the test when they failed to 
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reach the transfer criterion (suggesting a more active stance toward leaming and mastery 

opportunity). 

Theory of Intelligence 

What leads individuals to favor performance goals over leaming goals? Why do 

some individuals focus on the display of their ability whereas others focus on the 

development of their ability? Research has shown that a consistent predictor of children's 

goal orientation is their theory of intelligence, that is, children's conception of the nature 

of ability (Goodnow, 1980; Nicholls, 1984b; Stemberg, Conway, Ketron, & Bemstein, 

1981; Wellman, 1985; Yussen & Kane, 1985). Some children favor what Dweck and 

Bempechat (1983) and Dweck and Leggett (1988) termed an incremental theory of 

intelligence: They believe that intelligence is a flexible, increasable, and controllable 

quality. Others tend toward an entity theory of intelligence: They believe that intelligence 

is a fixed or uncontrollable trait. Dweck and his colleagues' studies consistently show that 

children who believe intelligence is increasable pursue the leaming goal of increasing their 

competence, whereas those who believe intelligence is a fixed entity are more likely to 

pursue the performance goal of securing positive judgments of that trait and preventing or 

avoiding negative judgments of it. Both these theories propose that children would have 

different motivational consequences. Children holding an entity theory were predicted to 

favor performance goals. That is, individuals who believe intelligence is a fixed trait, will 

be more concemed with measuring or approving their present ability. In contrast, children 

holding an incremental theory would orient toward leaming goals, that is, if individuals 
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believe that intelligence is a changeable and controllable quality they can develop, then 

they will be more concemed with developing it and less concemed with demonstrating it 

at any given moment. 

For instance, in a study with late grade-school-age children, Bandura and Dweck 

(1985) found that children who endorsed the incremental theory (e.g., "Smartness is 

something you can increase as much as you want to") were significantly more likely to 

adopt leaming goals on an experimental task than were children who endorsed the entity 

concept of intelligence (e.g., "You can learn new things, but how smart you are stays 

pretty much the same"). Similar findings were obtained in a classroom setting (Dweck & 

Bempechat, 1983): Incremental theorists were significantly more likely than entity 

theorists to report a preference for classroom tasks that embodied leaming goals ("hard, 

new, and different so I could try to leam from them") versus performance goals ("fun and 

easy to do, so I wouldn't have to worry about mistakes" or "Like things I'm good at so I 

can feel smart"). 

In an another study, Leggett (1985) examined the relationship between theories of 

intelligence and goal choice in junior high school students. Again, students' theories of 

intelligence were reliable predictors of their goal choices. Students with the incremental 

theory aimed toward challenge-seeking leaming goals, whereas students with the entity 

theory were likely to choose challenge-avoiding performance goals first ("I'd like 

problems that aren't too hard, so I don't get many wrong" or "I'd like problems that are 

fairly easy, so I'll do well"), then seeking challenging goals second ("I'd like problems that 

are hard enough to show that I'm smart"). 
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In summary, implicit beliefs about ability predict whether individuals will be 

oriented toward developing their ability or toward documenting the adequacy of their 

ability. As such, these theories may be at the root of adaptive and maladaptive pattems. 

Additionally research has indicated that an incremental theory of intelligence is more 

consistently associated with adaptive motivational pattems. 

Ames: Mastery Goal Orientations versus Performance Goal Orientations 

Central to mastery goal orientations is the student's belief that effort and outcome 

are related, continuing commitment to leaming, and focus on the intrinsic value of learning 

(Ames, 1992a). Students with a mastery goal orientation try to understand their tasks or 

to improve their competence. In contrast, students with a performance goal orientation 

focus on their ability. As a resuh, learning typically is viewed only as a way to achieve 

extemal goals (e.g., teacher's attention, reward, judgment, and recognition). 

According to Ames (1992a), mastery and performance goals are shaped by 

different classroom environments and instmctional demands that over time resuh in 

qualitatively different motivational patterns. Mastery and performance goals are linked to 

an individual's view of classroom learning. A mastery-goal orientation is associated with 

an improvement or mastery-seeking pattem of classroom participation, whereas a 

performance-goal orientation fosters a failure-avoiding pattem. 

Students who develop a mastery-goal orientation are likely to spend more time on 

leaming tasks (Butler, 1987) and to persist longer on difficuh tasks (Elliott & Dweck, 

1988). Ames' analysis (1984a, 1984b) of extant research showed that students who are 
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focused on a task (a mastery goal orientation) are more likely to consider questions like 

"How can I understand this?" or "How can I master this task?" that lead to a motivational 

pattem promoting continuous and high-quality involvement in leaming Further, Nolen 

(1988) suggested that a mastery-goal orientation leads to an adaptive pattem of 

motivation characterized by the use of deep or long-term leaming strategies (elaboration, 

labelling, monitoring or organizing) (Chi, 1987; King, 1991, 1992). On the other hand, 

students with a performance goal orientation are more likely to consider questions like 

"Was I smart?" or "How fast do I need to perform to get an A?" and that leads to a 

pattem of motivation characterized by the use of superficial or short-term leaming 

strategies (rehearsal or memorizing) and a focus on doing better than others rather than 

attempting to understand and integrate material. In addition, Ames and Archer (1988) 

showed that students who have a mastery goal orientation are more likely to credit the 

teacher when they perform well and not blame the teacher when they do not perform 

well. 

Goal Orientations and Classroom Factors 

Students' goal orientations have been treated as individual difference variables. 

However, it seems more likely that they are affected by both situational factors and 

dispositional factors. Several classroom-based studies have suggested that the situation 

can influence the students' goal orientations. 

Research from both experimental and field studies suggests that situational factors 

and instmctional demands can influence the salience of a particular goal and , hence, its 
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adoption (Ames & Archer, 1988; Grolnick & Ryan, 1987; Jagacinski, 1992, Meece, 

1991). If teachers want to enhance the quality of students' involvement in learning, and 

increase the likelihood that they will select and persist in challenging leaming activities, 

develop an interest in leaming, develop positive attitudes toward school, and have 

confidence in themselves as students, teachers need to translate a mastery-goal orientation 

into actual classroom processes (Ames, 1992a, 1992b). 

Brophy (1983) suggested that if teachers are serious about the need for enhancing 

student motivation, they need to examine how the classroom can be stmctured to increase 

students' motivation. It has been suggested that concepts of ability and beliefs about the 

nature of intelligence may be precursors of achievement goals and resulting motivation 

pattems (Dweck & Leggett, 1988; Elliott & Dweck, 1988; Jagacinski, 1992, Nicholls, 

1984b). Teachers' roles and instmctional practices may have to be modified or changed if 

we want to elicit a mastery goal orientation and adaptive motivational pattems in students 

(Brophy, 1986, 1987; de Charms, 1976; Johnson & Johnson, 1985; Lepper & Hodell, 

1989). 

Some literature (Blumenfeld, Pintrich, Meece, & Wessel, 1982; Good & Brophy, 

1987) suggests that the mastery orientation of many elementary school classrooms is very 

weak. Students often pay little attention to the purposes of specific leaming activities 

(Brophy, 1986). As children progress through the elementary grades, their performance in 

the classroom becomes more public; that is, how students compare to others becomes 

more salient and apparent to others (Bossert, 1979). Children become more adapted to 

normative standards and begin to interpret perfomiance and normative-based feedback as 
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reflecting on their ability. As a consequence, children's perceptions of their own ability 

(particularly those who are doing less well than others) begin to decline (Entwistle & 

Hayduk, 1978; Stipek, 1981, 1984a). Additionally, their judgments of their ability begin to 

reflect the teacher's evaluation of their ability (Nicholls, 1982). Evaluations of academic 

and social behavior are more frequent and increasingly based on social comparative 

standards. The increasing difficulty of schoolwork may be compounded by more frequent 

experiences of normative failure (i.e., perception that one is not doing well as others). 

Consequently, the evaluative climate of the classroom becomes more competitive as 

children progress through school (Eccles, Midgley, & Adler, 1984; Parsons, Kaczala, & 

Meece, 1982). 

Based on the aforementioned consistent findings, there are two aspects of things 

teachers may inquire into and consider in the process of instmction. First, how can a 

mastery goal be primarily concemed in relation to specific classroom processes? The 

literature points to a number of classroom variables and instmctional practices that can 

influence whether or not students adopt a mastery-goal orientation. Meece (1991), for 

example, suggests that a mastery goal orientation becomes evident when the teacher's 

instmctional approach (1) is designed to promote meaningful leaming rather than rote 

leaming and performance, (2) is suited to students' interests, (3) advocates positive peer 

relationships, and (4) emphasizes the intrinsic value of leaming. 

Meece (1991) examined differences in fifth- and sixth-grade science classes where 

students were high or low in task orientation. In classes in which students were high in 

task orientation, there was less emphasis on grades and formal evaluation. For example, 
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one of the teachers in the study wrote comments on students' daily assignments but did 

not grade them. There was also more emphasis on cooperation and group projects in the 

high task-orientation classes. In addition, teachers of high task orientation placed greater 

emphasis on the intrinsic value of learning and attempted to relate scientific concepts to 

students' experience. 

On the other hand, research findings from Covington and Covington (1984) and 

OmeHch (1981, 1984) suggest that perceived opportunity for improvement may be an 

important factor that reduces the impact of evaluation. When students have a chance to 

improve their performance, error making and mistakes are more permissible. Mistakes and 

errors become natural parts of leaming, and students should not be penalized for making 

errors. From the student's perspective, he or she may be more willing to take a risk and to 

engage in challenging task (Dweck, 1984). Further, putting an emphasis on improvement 

may serve to engender an "incremental view of intelligence," that is, a belief that 

competence is developed through effort. These studies find higher task orientation when 

the process of leaming is emphasized and normative evaluation is minimized. 

Second, what are the effects of a competitive stmcture on motivational pattems in 

students? Perhaps most important, and certainly having significant consequences for the 

motivational processes, is the consistent finding that competitive evaluation focuses 

children on assessing their ability (Ames, & Ames, 1984a ; Blumenfeld, Pintrinch, Meece 

&Wessels, 1982; Nicholls, 1979a). 

Ames and her colleagues (Ames & Ames, 1981; Ames, Ames, & Felker, 1977; 

Ames & Felker, 1979) have found that when children are competitive, they tend to make 
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ability attributions for their performance. Success leads to the inference of high ability and 

failure leads to inference of low ability. These attributions were used by children regardless 

of whether they were responding to their own (Ames, Ames, & Felker, 1977) or others' 

performances (Ames & Felker, 1979). In contrast, when children have focused on trying 

to improve their performance, they do not engage in competitive evaluations of their 

ability. In one study (Ames, 1984a), for example, students were asked to identify what 

they were thinking following their performance in a competitive or an individualized 

setting. Children who were focused on comparing their performance with others ("let's 

see who can solve the most puzzles") reported significantly more ability-related thoughts 

than children who focused on improving their performance. In contrast, those children 

who were focused on improving reported significantly more effort-related thoughts as well 

as more self-monitoring thoughts (e.g., "I will make a plan. I will work carefully"). Taken 

together, these studies suggest that competitive and noncompetitive settings involve 

different demand features such that children become focused on evaluating their ability 

when competing but focused on thinking about their approach to the task when they are in 

noncompetitive situations. 

In sum, the most basic recommendation must be that the classroom should not 

focus students on comparing themselves with others. Such social comparison involves 

obvious methods such as grading on a normal curve or posting students' grades in public 

places. This type of method should be avoided in classroom instmction. In other words, 

instmctional practices that actually intmde social comparison standards as well as those 

that encourage social comparison salience should not be used (Ames, 1987). To reduce 
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the salience of social comparison (public evaluation of ability), mistakes and errors must 

be viewed as a part of leaming rather than an index of failure to learn, and progress and 

improvement should be evaluated over time. At the same time, the handling of individual 

differences in the classroom should tend to focus more on differences in how students 

leam rather than differences in how students perform (Ames, 1987). 

Classroom Goal Stmctures as Motivational Systems 

Generally, success enhances students' feelings of competence and failure 

diminishes their feelings of competence. Besides this outcome information, there are other 

sources of information in achievement settings that influence children's self-evaluations 

and resulting motivation. For instance, the classroom goal stmcture of an achievement 

setting affects the salience of various information sources that children use in making self-

evaluations. There are three different kinds of goal stmctures in classrooms: competitive 

goal stmcture, cooperative goal stmcture, and individualistic goal stmcture (Ames, 1984a, 

1984b; Johnson & Johnson, 1985). The following sections describe these three types of 

goal stmctures. 

Competitive Goal Stmcture 

A competitive stmcture describes a situation of negative interdependence among 

students. The possibility or opportunity for one student to attain a goal or receive rewards 

is reduced when others are successful. In competitively stmctured classrooms, rewards are 

reserved for those getting the right answers or the most right answers. A competitive 
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system of evaluation indicates students' interest in comparing their own performance with 

that of others. Levine (1983) describes the competitive classroom as a situation of forced 

social comparison where students are continually overwhelmed with information about 

their classmates' performances. Therefore, the use of social comparison information (how 

one compares with others) is cmcial in competitive stmctures. 

Nicholls (1979a) suggests that competition is like an ego-involved situation such 

that students' attention is directed to their own ability to perform or win, rather than on 

how to do the task at hand. Covington and Beery (1976) characterize competition as a 

situation where only the most able students are motivated and where the less-able 

students' sense of self-worth is threatened. Common to these views is the emphasis on 

ability because opportunities to win are directly related to one's ability. In particular, when 

an individual perceives that his or her ability is not competitive, self-worth is threatened 

and if altemative goals are not available, self-criticism is the outcome. The basis of a 

competitive system of motivation is that the competitive stmcture focuses children on their 

ability, and the resulting self-ascriptions of ability are precariously linked to perceptions of 

winning or losing. That is, self-evaluation of ability covaries with one's performance in 

relation to others or to social norms and mediates subsequent affect and achievement 

(Ames, 1984a, 1984b). In Ames and her colleagues' studies (Ames, 1978, 1983; Ames & 

Ames, 1981; Ames, Ames & Felker, 1977), they have compared competitive with 

noncompetitive stmctures in children's self-evaluation and affective reactions to their 

success or failure. Among these studies, some involved rewards for performing well or 

winning while others only provided instmctions for either trying to do well or trying to 
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win. Consistent across these studies is the finding that competition increased the salience 

of ability as a factor mediating one's performance. Competitive winners self-aggrandize 

their ability, judging themselves as smarter than their competitors. On the other hand, 

losers attribute to their losses to incompetence. 

Cooperative Goal Stmcture 

In a cooperative goal stmcture, a goal is shared by a set of individuals (Johnson <& 

Johnson, 1985). The actions of the individuals are interdependent in that their efforts 

converge toward a common goal. There is positive relationship between an individual's 

rewards and the achievement of the group. Group performance represents important and 

salient information. For a child, cooperation is often equated with helping, sharing, and 

taking turns. Johnson and Johnson (1975) and Slavin (1983a, 1983b) indicate that 

students' helping one another is a motivational component of cooperative stmctures and 

mediates achievement and learning. The dependence of each student's reward on the 

success of the group is thought to elicit helping behaviors (Slavin, 1983a, 1983b). Helping 

is assisting others as well as doing one's share of the work on a cooperative task. 

Thus, in cooperative stmctures, a concept of shared effort and the positive 

interdependence among students imply shared goals and shared rewards or punishments. 

Cooperative stmctures create social interdependence among group members that is 

characteristic of moral situations (Ames, 1984a; Ames & Ames, 1984a, 1984b). 

Within a moral domain, perceived intention or willingness to put forth effort is 

important in the evaluation of behavior. If cooperative situations parallel the moral 
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domain, we would expect to find a valuing of effort within the achievement context of 

cooperation. That is, cooperative stmctures evoke a moral orientation, and effort should 

be of primary value because effort serves group goals and demonstrates social 

responsibility (Ames, 1984b; Ames & Ames, 1984a, 1984b). 

Further, Slavin (1983b) suggests that peer norms for encouraging each other's 

effort are central to the functioning of a cooperative stmcture. The motivational mediators 

in cooperative stmctures involve a concept of ought-that one ought to pull one's weight 

to contribute and to satisfy peer norms (Ames, 1984b; Ames & Ames, 1984a, 1984b). 

IndividuaUstic Goal Stmctures 

In general, individualism implies an independence of goals such that one 

individual's rewards are not dependent upon others'. Johnson and Johnson (1974, 1979, 

1985) have described individualistic stmctures as producing self-competition in that 

performance evaluations are based on extemal criteria. This perspective suggests that 

competitive and individualistic stmctures are similar in that they both focus on extemal 

standards for performance evaluation. Studies (Ames & Felker, 1979; Garibaldi, 1979; 

Nicholls, 1975) defining individualism within this framework have found that 

individualistic goal stmctures produced motivational pattems of attribution and affect 

similar to those of competitive goal stmcture. 

Altemative conceptions of individualized stmctures focus less on extemal criteria 

and instead emphasize self-improvement or self-reference for evaluating one's 

achievement (Covington, 1984; Covington & Beery, 1976). The emphasis is not on 

38 



N ^ 

comparing oneself with others, but instead on comparing one's present level of 

performance with one's prior achievement. Thus, the salience of past performance 

information should be strong in individualistic stmctures because this information is 

central to the process of achieving. In a study, Ames and Ames (1981) compared 

individualistic and competitive stmctures and how they influence the centrality of past 

performance information in children's self-evaluations. Social comparison information was 

available in the competitive setting but not in the individual setting. Their findings 

indicated that past performance information was important to children's self-evaluations 

only in the individualistic stmctures. 

In individualized settings, children's achievements are independent of each other, 

and the opportunity for the attainment of goals or rewards is equal across peers. 

Comparing individualistic stmctures with competitive stmctures here, individualistic 

stmctures have a stronger self-awareness and task focus, and eagemess to compete with 

others is minimized (Nicholls, 1979). A child's task performance becomes a step in a 

process of leaming or achieving mastery. Thus, individualized stmctures that emphasize 

self-improvement and that get students involved in the task should make effort the 

criterion for self-evaluation. Ames (1983) conducted a study to compare children's causal 

attributions for success and failure within individualistic (defined as "try to solve as many 

puzzles as you can") and competitive ("who will be the winner") stmctures. The findings 

showed that effort attributions were associated with individualistic more than with 

competitive outcomes. Children believed that effort accounted for both high and low 

performances more in the individual than in the competitive situations. 
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Intrinsic Motivation 

According to Deci (1975) and Deci and Ryan (1991), intrinsically motivated 

behaviors are types of motivation influenced directly by personal interest, satisfaction, or 

enjoyment—those behaviors in which one engages to feel competent and self-determining. 

Deci hypothesized that intrinsic motivation depends on the perception that one's behavior 

results from intemal causes rather than extemal pressures and that intrinsic motivation will 

decease if one's feeUngs of competence and self-determination are reduced. Moreover, in 

particular, using extemal events (grades, normative evaluations, and the like) to evaluate 

students' achievement is likely to diminish individuals' feelings of competence or self-

determination (Ames, 1984a, 1984b; Butler, 1987; Nicholls, 1984b). 

Deci and Ryan (1980, 1985) contended that outcomes of actions including 

feedback and rewards, have two parts—an information element and a controlling element. 

They defined information as providing effectance-relevant information in the context of 

perceived autonomy. For instance, if the information element is obvious, the individual 

tends to perceive the locus of causality of his or her behavior as intemal. They defined 

controlling element as to induce a pressure toward a outcome or behavior specified by 

others. For instance, if the controlling element is salient, the individuals are likely to 

perceive the locus of causality of their behavior as extemal. 

Deci and Ryan (1985) indicated that competence feedback delivered within a 

context of perceived self-determination will enhance intrinsic motivation. Previous studies 

have compared four different kinds of feedback: (1) positive feedback versus no feedback, 

(2) positive feedback versus feedback that indicates average or below-average 
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performance, (3) positive feedback versus other types of feedback, and (4) positive 

feedback presented in an information versus controlling manner. 

For the first type of comparison, studies with college students have demonstrated 

that positive feedback leads to greater intrinsic motivation than does no feedback (Deci, 

1972; Harackiewicz, 1979). Second, studies with both children and college students have 

demonstrated that positive feedback increases intrinsic motivation when compared with 

feedback that indicates average or below average performance (Harackiewicz, 

Manderlink, & Sansone, 1984; Sarafino, Russo, Barker, Consentino, & Titus, 1982; 

Zuckerman, Larrance, Porac, & Blanck, 1980). Third, studies with both children and 

college students have also shown that positive feedback enhances intrinsic motivation 

relative to tangible rewards (such as money) (Harackiewicz, 1979; Ryan, Mims, & 

Koestner, 1983). Fourth, studies with college students have proved that verbal feedback 

presented in an information manner increases intrinsic motivation when compared 

feedback presented in a controlling manner (Pittman, Davey, Alafat, Wetherill, & Kramer, 

1980; Ryan, 1982). Therefore, positive feedback (as improvement, mastery orientations) 

has been shown to be more effective than feedback that indicates average or below-

average performance (like ego orientations). 

Consistent with this reasoning, several studies have demonstrated that mastery 

task-involving situations generally lead to higher levels of intrinsic motivation than do ego-

involving ones (Plant & Ryan, 1985; Ryan, 1982; Ryan, Mims, & Koestner, 1983). 

Further, Butler (1987) conducted a study to test the impact of information about 

performance on intrinsic motivation and goal orientations. Four kinds of information 
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feedback were provided: (1) individual comments (e.g., "You thought of quite a few ideas; 

maybe it is possible to think of more different ideas"), (2) numerical grades (to produce a 

normal distribution), (3) standardized praise (e.g., "very good"), (4) no feedback. The 

results showed that students who receive grades and praise are likely to have ego-involved 

attributions. Students who receive comments tend to have task-involved attribution. The 

motivational perceptions of students who receive comments emphasized task-involved 

focus, and these students expressed the most interest and scored highest on divergent 

thinking and at posttest. Thus, if comments maintain task involvement, interest should 

remain high and performance should continue to improve, because the receipt of such 

comments in the past will have both enhanced perceptions of the task as relevant to 

competence development and facilitated the formation of intemal standards and goals for 

evaluating and guiding performance (Butler, 1987). Thus, maintaining interest or task 

involvement seems necessary for effective utilization of informational cues or challenges to 

perform better. 

Attribution Beliefs 

Research (Fiske & Taylor, 1991; Rotter, 1966; Weiner, 1986, 1992) recognizes 

that individuals' evaluations of their levels of success achieved and attributions of success 

or failure to various causes are key determinants of their achievement-related behavior, 

cognition, and affect. An attribution is the inference that an individual makes about the 

cause of outcomes of behavior. Weiner's attribution model deals with four major 
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perceived causes of success and failure in achievement situations: ability, effort, task 

difficulty, and luck (Weiner, 1986, 1992). 

Dimensions Underiving Individuals' Attributions 

The analysis of the stmcture of causal attributions has proceeded in two general 

ways: logical analysis and empirical analysis (Weiner, 1986). In both types of analysis, a 

fair amount of consensus has appeared about the importance of five dimensions of causal 

stmcture: (1) temporal stability (stable vs. unstable), (2) controllability (controllable vs. 

uncontrollable), (3) locus of control (intemal vs. extemal), (4) cross-situation generality 

(global vs. specific), and (e) intentionality (intentional vs. unintentional). Later, Weiner 

also suggested that intentionality be subsumed under the controllability dimension, much 

as the globality dimension is subsumed under the stability dimensions. Then the causal 

stmcture becomes three major dimensions: (1) stability, (2) controllability, and (3) locus of 

control. Specific caused for students' successes and failures are categorized along all three 

dimensions. For example, ability, in general, is perceived as a stable, uncontrollable, and 

intemal cause, while effort is a unstable, controllable, and intemal cause. Task difficult and 

luck are regarded as unstable, uncontrollable, and extemal cause. Table 1 shows how 

Weiner's three-dimensional system can be used to analyze the causes of success and 

failure. 
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Table 1 

Examples of three-dimensional attribution applied to failure 

Stable Unstable 

Controllable 

Uncontrollable 

Intemal 

children never 
studies 

low capacity 

Extemal 

teacher is 
biased 

difficult of 
test 

Intemal 

did not study 
for the test 

sick the day 
of the test 

Extemal 

peers failed to 
assistance 

bad luck 

Beliefs about AbiHtv and Effort 

The relationship between task outcome and individual behavior can be taught. 

Dweck (1975) has advocated the redirection of the student's failure attributions from lack 

of ability to lack of effort through contingency reinforcement of correct answers on school 

tasks. Weiner (1980) also illustrated the efficiency of attribution to lack of effort for 

unsuccessful persons, who might anticipate that they could do better in completing tasks 

by working hard or making greater effort. For example, students who attribute success to 

effort and failure to lack of effort tend to have higher self-esteem. They also tend to persist 

longer on task when they encounter difficult tasks. By contrast, students who attribute 

their failure to lack of ability tend to have low motivation than do students who believe 

that ability can be increased and that they can get smarter by effort. They believe that they 
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cannot make a difference no matter how hard they try. A maladaptive motivational pattem 

(leamed helplessness) will emerge in cognition, affect, and behavior (Dweck, 1986). In 

other words, if students believe that they are not bom with the intellectual ability to leam, 

there is little reason for them to try (Dweck & Bempechat, 1983; Nicholls, 1984b). 

Therefore, they easily give up on their tasks while encountering difficult tasks 

In summary, there are similar constmcts in Wiener's attribution theory and 

Dweck's intelligence theory. Dweck uses the terms of increment, which refers to 

individuals belief that their intelligence is a malleable, increasable, and controllable quality 

(Dweck & Leggett, 1988). The increment theory is like unstable, control, and intemal 

within causal dimensions. Because school achievement depends on the development of 

knowledge and skills, students with the concept of incremental theory (intemal locus of 

control) tend to get higher achievement test scores (Crandall, Katkovsky, & Crandall, 

1965), prefer challenging classroom tasks (Dweck, & Befmpechat, 1983), and adopt 

mastery goals for classroom tasks (Bandura & Dweck, 1985). This kind of student also 

spends more time in intellectual activities (Crandall, Katkovsky, & Preston, 1962), and 

may be regarded as having more intrinsic motivation for leaming. On the other hand, the 

term entity refers to individuals who believe their intelligence is a fixed or uncontrollable 

trait (Dweck & Leggett, 1988). It is perceived as stable and uncontrollable within the 

causal dimensions. Thus, it is important to stress that intemal locus of control (incremental 

intelligence) is a leamed perception that can be altered. 

Chapter III, which follows, describes the research design, population and sample, 

instmments used, and statistical analyses of the study. 
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CHAPTER III 

METHODOLOGY 

Research Design 

Purpose of the Study 

This study investigated the effects of the variables of goal stmcture and gender, 

and the interaction between the two variables, on elementary school students' goal 

orientations, mathematics achievement, intrinsic motivation, and beliefs about success in 

mathematics-leaming environments. 

Independent Variables and Dependent Variables 

Two independent variables were utilized in this study. The first independent 

variable was classroom goal stmcture, which had three values (competitive, cooperative, 

and individualistic). The second independent variable was the subjects' gender, which had 

two values (male and female). 

Four dependent variables in the study were mathematics achievement, goal 

orientations, intrinsic motivation, and beliefs about success/failure in a mathematics 

classroom leaming environment. 
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Diagram of the Design 

This experimental study involved a 3 x 2 factorial design: three levels of goal 

stmcture and two levels of gender in a mathematics leaming condition. The design is 

represented graphically in Table 2. 

Table 2 

The 3 x 2 factorial research design with two independent variables 

Goal stmctures 

Gender Competitive Cooperative Individualistic 

Boys (CB) (CPB) (IB) 

Giris (CG) (CPG) (IG) 

The six conditions created by the two independent variables were competition-

boys condition (CB), competition-giris condition (CG), cooperative-boys condition(CPB), 

cooperative-giris condition (CPG), individual-boys condition (IB), and individual-giris 

condition (IG). 
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Population and Sample 

Participants were 240 fifth-grade Chinese children, including 120 boys and 120 

giris, who attended an elementary school in mral Lu-Chou county of Taipei. These 

children were randomly selected from a total of 800 fifth-grade students in 20 classes at 

the Lu-Chiang Elementary School in Taiwan. Most of these children came from middle-

class families. Students were randomly assigned to one of the 3 experimental conditions 

with gender balanced across the three stmctures. That is, 30 boys and 30 giris were in 

each of the competitive and individualistic classroom goal stmctures, and 60 boys and 60 

girls, with 2 students of same gender working together as a cooperative unit, were in the 

cooperative classroom goal stmcture. And for children in the cooperative group, the mean 

of two children working together was regarded as an individual score for all of the 

dependent variables in this study. 

The average age of 240 fifth-grade children was 12. Of the 232 children who did 

respond to the question about their fathers' education, ranging from elementary to college, 

91 reported a junior high education and 70 reported a high school education. Of the 229 

children who did respond to the question about their mother's education, ranging from no 

formal school to master, 81 reported an elementary education and 73 reported a junior 

high education. Of the 240 children, 62 had previous mathematics scores ranging from 81-

90, and 52 had previous mathematics scores ranging from 91-100 on a 100-point scale. 

Appendicies D and E presents the demographic information for these subjects in detail. 
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Instmmentation 

Materials used in the study included a mathematics achievement test, a goal 

orientation scale, an intrinsic motivation scale, a beliefs-about-success/failure scale, and an 

instmment to collect students' demographic information. 

Mathematics Achievement Test 

The purpose of this test was to measure fifth-grade students' mathematics 

achievement in different experimental treatment conditions. The test was adapted from a 

standardized test developed by the Teacher Research Association of Taiwan (TRAT, 

1986). The original standardized test is typically administered after each semester of 

mathematics instmction. The content of the test consists of two parts: one is for the first 

semester of the academic year of fifth grade, the other is for the second semester of the 

academic year of fifth grade. There are 60 items on the first semester's test, and there are 

50 items on the second semester's test. The test is in muhiple-choice format, and most 

students can finish it within 60 minutes. The basic concepts and procedures of calculation 

are covered by the test. Because the study was conducted at the end of second term of the 

fifth grade, only items from the test for the second semester were used in the mathematics 

achievement test. Fifteen items were selected from the total of 50 items. The criteria for 

choosing test items were: (1) that the concepts had already been taught (about in the 

middle of semester), and (2) the items based on the percentage of students' solving the 

problem correctly (an item which the average student can solve has more diagnostic 

power to test mathematics achievement). 
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The reliability of the full standardized test was computed by split-half reliability, 

Kuder-Richardson (KR-21) reliability, and test-retest reliability by the test publisher. The 

reliability of the second semester test for fifth grade in Taiwan is .90 for split-half 

reliability, .92 for KR-21 reliability, and .88 for test-retest reliability (Teacher Research 

Association of Taiwan, 1986). For the fifth-grade boys in the second term in Taiwan, the 

reliability is .90 for split-half, .92 for KR-21, and .88 for test-retest (Teacher Research 

Association of Taiwan, 1986). For the fifth-grade giris in the second academic year in 

Taiwan , the reUability is .80 for split-half, .92 for KR-21, and .88 for test-retest (Teacher 

Research Association of Taiwan, 1986). The validity of this standardized test was 

determined by concurrent criterion validity: a correlation between the test score and mean 

score of midterm and final in six subject matters of language, mathematics, social studies, 

science, moral education, and health education. For Spring 1986, the validity for the whole 

fifth-grade population on the second-term test in Taiwan was .79. For the boys and girls, 

the validity is similar, .80 (Teacher Research Association of Taiwan, 1986). 

The number of correct answers students had in this test, ranging from 0 to 15, was 

used as a measure of students' mathematics achievement. The reliability of the 

mathematics achievement test used in this study was examined by Cronbach's alpha. 

Scores on the Mathematics Achievement test, a 15-item instmment, indicated good 

reliability (alpha = .82), which is satisfactory for research purposes. 
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Goal Orientations Scale 

This scale is designed to assess students' perceptions of mastery and ego goal-

orientation in the mathematics classroom. The Goal Orientations Scale in a mathematics 

leaming environment contains 10 items, 5 for each of mastery and ego goal-orientation, 

adapted from an instmment developed by Miller, Behrens, and Greene (1993) (see 

Appendix A). The scale was administered after students completed the mathematics 

achievement test. A 5-point Likert scale was employed, and respondents were asked to 

indicate the degree to which they agreed or disagreed with each of the statements. Two 

examples of the five items constituting the Mastery scale are as follows: " One of my 

primary goals in this course is to understand the concepts" and "One of my primary goals 

in this class is to acquire new skills." Two examples of the 5 items from the Ego scale are 

as follows: "One of my primary goals in this course is to do better than others" and "One 

of my primary goals in this course is to get a high grade." Two goal-orientation scores, 

mastery-orientation and ego-orientation, were calculated for each student by using the 

mean of responses to items in the Mastery Goal Orientation and Ego Goal Orientation 

subscales. Thus, these scores range from 1 to 5. A low score represents a weak mastery-

or ego- orientation, whereas a high score represents a strong mastery- or ego-orientation. 

Cronbach's coefficient alpha was used to check intemal reliability. A previous 

study (Miller, Behrens & Greene, 1993) indicated the alpha coefficients for the Mastery 

Goal Orientations and Ego Goal Orientations scales were .73 and .75, respectively. Scores 

on Mastery Goal Orientation, a 5-item instmment, indicated modest reliability (alpha = 
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.58). Scores on Ego Goal Orientation, a 5-item instmment, indicated moderate reliability 

(alpha =72) . 

Intrinsic Motivation Scale 

The purpose of the intrinsic motivation scale is to measure the children's intrinsic 

motivation to leam in a mathematics classroom environment. The scale contains 8 items 

based on an intrinsic satisfaction scale (Nicholls et al, 1985, 1989) (see Appendix B). The 

instmment was administered after students completed the mathematics achievement test. 

This scale assesses their degree of intrinsic satisfaction with and interest in mathematics 

leaming. A 5-point Likert scale was employed, and respondents were asked to indicate the 

degree to which they agreed or disagreed with each statement. Two examples of the 8 

items constituting the Intrinsic Motivation scale are as follows: "I often daydream instead 

of thinking about math work" and "I usually get involved in leaming in math class." Some 

items (1,2 and 3) in this scale are reversed when calculating the mean of total 8-item 

scores. The resulting scores range from 1 to 5; a high mean value indicates a high degree 

of intrinsic motivation to leam the subject of mathematics; conversely, a low mean value 

indicated a low degree of intrinsic motivation to leam the subject of mathematics. 

Cronbach's coefficient alpha was used to check intemal rehability. A previous 

study (Duda & Nicholls, 1992) indicated the alpha coefficients for the subscale of 

boredom and satisfaction/enjoyment scales in school were .71 and .82, respectively. 

Scores on Intrinsic Motivation, which has 8 items chosen from both subscales of the 

original instmment, indicated moderate reliability (alpha = .74). 

52 



Beliefs about Success/Failure Scale 

The purpose of the Beliefs about Success/Failure scale was to measure the 

children's attributions of success or failure in a mathematics leaming environment. 

Children were asked two sets of questions related to their attribution in success or in 

failure situations: ( "If you were to do well on mathematics, why do you think that would 

be?" "If you were to do poorly on mathematics, why do you think that would be?"). For 

each set, children rate the importance of ability (" You have ability in this area;" " You did 

not have enough ability in this area"), effort ("You worked hard;" "You did not work 

hard enough"), the task ("The work was not difficult;" "The work was very difficult"), and 

the teacher ("The teacher did a good job;" "The teacher did not do a good job") as 

reasons for their performance (see appendix C). This measure was administered after 

students finished the mathematics achievement test. A 5-point Likert scale was used to 

indicate the degree to which children feel a factor is not important (1) or important (5). 

There were four scores to measure the importance of the four reasons in each success and 

failure situation. 

Demographic Information 

Demographic information was collected on age, gender, previous mathematics 

scores, and parents' education. The demographic data form is found in Appendices D and 

E. 
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Procedures 

Participation 

Students and their parents were informed that participation was voluntary and that 

any information about the student was considered confidential. The total of 240 children 

(120 boys and 120 girls) were randomly assigned to three types of goal stmctures 

(competitive, cooperative, and individual). That is, there was 30 boys and 30 giris in the 

competitive and individualistic conditions, and 60 boys and 60 girls were grouped into 

cooperative units for the boy-cooperative and giri-cooperative conditions. Children 

worked on the mathematics achievement test in the three different goal stmcture 

conditions. After completing the mathematics achievement test, they continued to respond 

to the three instmments that measured their goal orientations, intrinsic motivation, and 

beliefs about success/failure. The whole study took about 50 minutes for students to 

complete. 

Translation into Chinese 

A double-translation procedure, in which the English versions of the measurement 

scales were translated into Chinese, then translated back to English by two independent 

interpreters to check the accuracy of translation by comparing the two English versions, 

was applied. The translation continued until the two English versions were satisfactorily 

similar. 
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Manipulation of the Independent Variable of Goal Stmcture 

The three different goal stmcture conditions in the study were created by different 

instmctions students read before they started working on the Mathematics Achievement 

Test. The instmction was implanted in the Mathematics Achievement Test. Because of the 

different goal stmcture conditions they worked in, students were also treated differently in 

terms of receiving feedback on their performance. 

Competitive Goal Stmcture 

Children in the competitive goal stmcture worked the mathematics achievement 

test, and read these instmctions: 

"This is a test like an inteUigence test, and you need to finish 15 questions in 30 

minutes. Your goal is to perform well enough and score high enough to compare with 

others and a normal standard score, and your score will be announced on the blackboard. 

Everyone can see his or her own score and those of others. Students who score 8-10 

points will receive a certificate for a good performance. Students who score 11-13 points 

will receive a certificate for an excellent performance. Students who score 14-15 points 

will receive a certificate for a superior performance. Students who score 7 points or fewer 

will not receive a certificate." 

After they finished these 15 questions, they exchanged the test papers to score 

each other by checking another student's answers against keys posted on the board by the 

researcher. And they looked at their points to acquire a certificate, which was according to 
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their points. Then, children completed the other three instmments of goal orientations, 

intrinsic motivation, and beliefs about success/failure. 

Cooperative Goal Stmcture 

Children in the cooperative goal stmcture were paired together with a student of 

the same gender to accomplish the mathematics achievement test provided by the 

experimenter. Students in cooperative groups were instmcted that they needed to work 

together in order to get as many right answers as they could, and they would have 30 

minutes to complete the test. They read these instmctions: 

"Your goal is to help your group perform as well as it possibly can. The group 

score is regarded as an individual score. Both of you need to help and share your work 

together. For example, you can work together for each question, or both of you can finish 

your own 15 questions first and then check your answers with your partner." 

After they finished these 15 questions, they scored their own test papers by 

checking the answers against keys posted on the board by the researcher. Each 

cooperative group was informed of its final outcome. They then continued to complete the 

other three instmments of goal orientations, intrinsic motivation, and beliefs about 

success/failure. 
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Individual Goal Stmcture 

Children in the individual goal stmcture worked individually on the mathematics 

test and received an individual score. They had 30 minutes to complete the test. They read 

these instmctions: 

"Your goal is to perform as well as you possibly can. The result will help you and 

your teacher to know how much you leamed (e.g., the concepts and the procedures of 

calculation) in this semester. Any student who tries to answer the questions will receive a 

certificate for participating in the task." 

After they finished these 15 questions, they scored their own test papers by 

checking the answers against keys posted on the board by the experimenter. And then 

completed the other three instmments of goal orientations, intrinsic motivation, and beliefs 

about success/failure. 

Statistical Analysis 

Analyses were conducted in order to investigate the effects of different kinds of 

goal stmctures across gender in a mathematics classroom leaming environment on goal 

orientations, mathematics achievement, intrinsic motivation, and beliefs about success. 

Two major sets of analyses were performed, all setting significance levels at .05. First, 

correlational analysis was conducted to test the relationship between dependent variables 

to determine whether separate univariate analysis of variance (ANOVA) or multivariate 

analysis of variance (MANOVA) should be used. For instance, if the two dependent 

variables of the goal orientation are correlated, MANOVA will be needed. Otherwise, two 
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separate ANOVAs will be needed. Correlations among the four scores on beliefs about 

success and four scores on beliefs about failure were also examined for the same purpose. 

Second, based on the resuh of the first analyses, ANOVA or MANOVA was used to test 

the effects of goal stmctures, gender, and the interaction between goal stmcture and 

gender on the variables of goal orientations, mathematics achievement, intrinsic 

motivation, and beliefs about success/failure. 

Whenever a goal stmcture effect was significant, the Tukey-Kramer procedure was 

conducted for post-hoc comparisons. A significance level of the .05 was used for the post-

hoc comparisons. 

Chaper IV, which follows, reports the results of this study. 

58 

^ 



CHAPTER IV 

RESULTS 

The purpose of this study was to investigate the effects of classroom goal 

stmctures on children's mathematics achievement, goal orientations, intrinsic motivation, 

and beliefs about success/failure in different mathematics leaming environments. This 

study also assessed gender differences in these three leaming situations for each of four 

dependent variables. 

Analyses were conducted in order to investigate the effects of different kinds of 

classroom goal stmctures across gender differences in various mathematics leaming 

environments. Three types of classroom goal stmctures (competitive, cooperative, and 

individualistic) and two levels of gender differences were independent variables used for 

statisrical analyses. Four main dependent variables (mathematics achievement, goal 

orientation, intrinsic motivation, and beliefs about success/failure) were used to measure 

the effects of different classroom goal stmctures. 

This chapter presents the descriptive statistics for the sample and discusses the 

hypothesis testing for each of the research hypotheses. The SPSS system in a VAX 

mainframe was used to analyze the data. 
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Statistical Analyses 

First, the main goal stmcture effect (competitive, cooperative, and individualistic) 

and gender effect, as well as the interaction effect between the goal stmcture and gender 

on goal orientations, were investigated by a two-way ANOVA. Second, the main goal 

stmcture effect and gender effect, as well as the interaction effect between the goal 

stmcture and gender on mathematics achievement were investigated by a two-way 

ANOVA. Third, the main goal stmcture effect and gender effect, as well as the interaction 

effect between the goal stmcture and gender on intrinsic motivation were investigated by a 

two-way ANOVA. Fourth, the main goal stmcture effect and gender effect, as well as the 

interaction effect between the goal stmcture and gender on beliefs about success/failure 

were investigated by a two-way MANOVA since the variables were correlated (success 

due to ability, success due to effort, success due to task, and success due to teacher; 

failure due to ability, failure due to effort, failure due to task, and failure due to teacher). 

The assumptions for ANOVA and MANOVA will be discussed in the following 

section on h5q30thesis testing. 

Hypothesis Testing 

Hvpothesis 1: Goal Orientations 

The first hypothesis stated that there are no significant effects of classroom goal 

stmcture (competitive, cooperative, and individualistic), gender differences (boys and 

girls), and the interaction effect between goal stmcture and gender on children's goal 

orientations. 
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Pearson correlation coefficients were computed to identify the relationship 

between two goal orientations: mastery and ego. The correlation of mastery goal and ego 

goal was .10. This r value was not significant with an alpha level of .05 (p < . 11). 

Therefore, separate ANOVAs for goal orientation were necessary to test the research 

hypotheses because these two goal orientation scores were not significantly correlated. 

The univariate analysis for the variables of goal orientation, mathematics 

achievement, and intrinsic motivation was conducted only after several preliminary 

analyses were performed to examine the assumption of univariate analysis to ensure the 

appropriateness of this procedure. First, a normal distribution of each dependent variable 

was not shown. However, Glass, Peckham, and Sanders (1972) found that skewness has 

only a slight effect (generally only a few hundredths) on level of significance or power. 

Second, the assumption of homogeneity of variance was assessed by univariate methods of 

Cochrans-C test and Bartlett-Box F test. The null hypotheses of homogeneity of variance 

were retained. 

Descriptive statistics for the dependent variables of mastery- and ego-goal 

orientation, including mean and standard deviation, were grouped by the two independent 

variables of goal stmcture and gender, and presented in Table 3 and 4. 

The hypothesis was tested by a two-way ANOVA. When a goal stmcture effect 

was significant, the Tukey-Kramer procedure was computed for post-hoc comparison. 

The results of the two-way ANOVA are presented in Table 5 and Table 6. 
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Table 3 

Descriptive statistic for mastery goal orientation classified by goal stmcture and gender 

Boys 
(.61) 

Girls 
(.66) 

(.63) 

Competitive 

3.65 (.70) 

0 = 30 

3.73 (.75) 

n = 30 

3.69 (.72) 

n = 60 

Cooperative 

3.86 (.51) 

n = 30 

3.98 (.56) 

n = 30 

3.92 (.80) 

n = 60 

Individualistic 

4.01 (.58) 

n = 30 

3.95 (.64) 

n = 30 

3.98 (.61) 

n = 60 

Overall 

3.84 

n = 90 

3.89 

0 = 90 

3.86 

0=180 

Table 4 

Descriptive statistic for ego goal orientation classified by goal stmcture and gender 

Boys 
(.87) 

Girls 
(.87) 

(.88) 

Competitive 

2.97 (.87) 

0 = 30 

2.65 (.82) 

0 = 30 

2.81 (.85) 

0 = 60 

Cooperative 

3.07 (.86) 

0 = 30 

2.84 (.74) 

0 = 30 

2.95 (.80) 

0 = 60 

Individualistic 

3.02 (.92) 

0 = 30 

2.85(1.03) 

0 = 30 

2.93 (.97) 

0 = 60 

Overall 

3.02 

0 = 90 

2.78 

0 = 90 

2.90 

0=180 
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Table 5 

Two-way ANOVA summary for the dependent variable of mastery goal orientation 

Source df SS MS 

.11 

.25 

69.04 

72.13 

3.90 

.12 

.40 

.40 

2.99 

.31 

.09 

.73 

Model 3 2.85 .95 2.40 .07 

GST 2 2.74 1.37 3.46 .03' 

GENDER 1 

GSTxGENDER 2 

Error 174 

Total 179 

*P< .05 . 

Table 6 

Two-way ANOVA summary for the dependent variable of ego goal orientation 

Source df SS MS F p 

Model 3 135 1^2 1̂ 45 ^ 

GST 2 

GENDER 1 

GSTxGENDER 2 

Error 174 

Total 179 

.76 

2.59 

.17 

134.46 

137.98 

.38 

2.59 

.08 

.77 

.77 

.49 

3.35 

.11 

.61 

.07 

.90 
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Subhvpothesis 1.1 

' This subhypothesis stated that there is no significant effect of classroom goal 

stmcture (competitive, cooperative, and individualistic) on children's goal orientations 

(mastery and ego). The results of the ANOVA (see Table 5) showed that there was a 

significant goal stmcture difference for the dependent variable of mastery goal orientation, 

F(2, 174) = 3.46, p < .03, and the effect size measured by partial eta square was .04. 

Further, the post-hoc comparison was conducted in order to determine which means were 

significantly different using an alpha level of .05. It was found that the individualistic 

stmcture (M = 3.98) and the competitive stmcture (M = 3.69) were of significantly 

different in terms of mastery goal. None of the others comparisons was significant. 

Table 6 showed that there was not a significant goal stmcture difference for the 

dependent variable of ego goal orientation, F(2, 174) = .49, p < .61. 

Subhypothesis 1.2 

This subhypothesis stated there is no significant gender effect on children's goal 

orientations. The results of the ANOVA (see Table 5 and Table 6) showed that there was 

not a significant gender difference for the dependent variable of mastery goal orientation, 

F(l, 174) = 2.99, p < .09, and there was not a significant gender difference for the 

dependent variable of ego goal orientation, F(l, 174) = 3.35, p < .07. 
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Subhypothesis 1.3 

This subhypothesis stated there is no interaction effect of classroom goal stmcture 

and gender on children's goal orientations. The resuhs of the of ANOVA (see Table 5 and 

Table 6) showed that there was no significant interaction effect for the dependent variable 

of mastery goal orientation, F(2, 174) = .31, p < .73, and there was no significant 

interaction effect for the dependent variable of ego goal orientation, F(2, 174) = . 11, p < 

.90. 

Hypothesis 2: Mathematics Achievement 

The second hypothesis stated that there are no significant effects of goal 

stmctures (competitive, cooperative, and individualistic), gender (boys and girls), and the 

interaction effect between goal stmcture and gender on children's mathematics 

achievement. 

Descriptive statistics for the dependent variable of mathematics achievement, 

including mean and standard deviation, were grouped by the two independent variables of 

goal stmcture and gender, and presented in the Table 7. 

The hypothesis was tested by a two-way ANOVA. When a goal stmcture effect 

was significant, the Tukey-Kramer procedure was computed for post-hoc comparison. 

Results of the two-way ANOVA are presented in Table 8. 
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Table 7 

Descriptive statistics for mathematics achievement classified by goal stmcture and gender 

Boys 
(3.06) 

Girls 
(3.35) 

(3.20) 

Competitive 

7.97 (2.46) 

0 = 30 

7.70(3.47) 

0 = 30 

7.83 (2.98) 

0 = 60 

Cooperative 

10.70 (2.68) 

0 = 30 

10.13(2.98) 

0 = 30 

10.42 (2.82) 

0 = 60 

Individualistic 

7.93 (3.23) 

0 = 30 

9.23 (3.22) 

0 = 30 

8.58(3.26) 

0 = 60 

Overall 

8.87 

0 = 90 

9.02 

0 = 90 

8.94 

0=180 

Table 8 

Two-way ANOVA summary for the dependent variable of mathematics achievement 

Source 

Model 

GST 

GENDER 

GST*GENDER 

df 

3 

2 

1 

2 

SS 

213.03 

211.94 

1.09 

30.14 

MS 

71.01 

105.97 

1.09 

15.07 

F 

7.76 

11.58 

.12 

1.65 

e 

.00** 

.00** 

.73 

.20 

Error 174 1592.27 9.15 

Total 179 1835.44 10.25 

*P<.05. **p<.01. 
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Subhypothesis 2.1 

This subhypothesis stated that there is no significant effect of goal stmcture 

(competitive, cooperative, and individualistic) on children's mathematics achievement. The 

resuhs of the ANOVA (see Table 8) showed that there was a significant goal stmcture 

effect on the dependent variable of mathematics achievement, F(2, 174) = 11.58, p < .01, 

and the effect size was .12. Further, the post-hoc comparison was conducted in order to 

find out which means were significantly different using an alpha level of .05, revealing 

significant differences between cooperative stmcture (M =10.42) and individualistic 

stmcture (M = 8.58), and between cooperative stmcture (M = 10.42) and competitive 

stmcture (M = 7.83) in terms of mathematics achievement. 

Subhypothesis 2.2 

This subhypothesis stated that there is no significant effect of gender on children's 

mathematics achievement. The result of the ANOVA (see Table 8) indicated that there 

was not a significant gender difference for the dependent variable of mathematics 

achievement, F(l, 174) = .12, p < .73. 

Subhypothesis 2.3 

This subhypothesis stated that there is no interaction effect between goal stmcture 

and gender on children's mathematics achievement. The results of the ANOVA (see Table 

8) showed no significant interaction effect for the dependent variable of mathematics 

achievement, F(2, 174) = 1.65, p < .20. 
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Analysis of Previous Mathematics Scores 

The children in the cooperative, competitive, and individualistic goal stmcture 

groups had previous mathematics score means of 75.19 (SD = 13.71), 73.65 (SD = 

19.29), and 73.52 (SD = 20.49), respectively. There was no significant difference in goal 

stmcture effect on previous mathematics achievement. On the other hand, the girls and 

boys had means of 76.35 (SD = 16.33) and 71.89 (SD = 19.34) on previous mathematics 

achievement, respectively. The girls also had significantly higher scores on previous 

mathematics achievement than the boys had, t(l, 174) = 1.95, p < .05. Table 9 presented 

the information in detail about children previous mathematics scores. 

Further, the researcher used the previous mathematics scores as covariates on the 

dependent variable of mathematics achievement. The results of the analysis of covariance 

(ANCOVA) (see Table 10) showed that the previous mathematics score was significant as 

a covariate, F(l,173) = 102.33, p < .00. That is, children who did better on the previous 

mathematics achievement may also do better on the present mathematics achievement. 

However, the resuhs of the ANCOVA were comparable with that if the ANOVA 

represented before, that is, except the main effect of goal stmcture on the mathematics 

achievement test score, no other effect was significant. 
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Table 9 

Descriptive statistics for previous mathematics scores classified by goal stmcture and 
gender 

Boys 

Competitive 

72.27(19.99) 
n = 30 

Cooperative 

75.27 (14.49) 
n = 30 

Individualistic Overall 

68.13(22.63) 71.89(19.34) 
n = 30 n = 90 

Girls 75.03(18.81) 
n = 30 

75.12(13.13) 
n = 30 

78.90(16.79) 76.35(16.33) 
n = 30 n = 90 

73.65 (19.29) 
n = 60 

75.19(13.71) 
n = 60 

73.52(20.49) 74.12(17.99) 
n = 60 n=180 

Table 10 

ANCOVA summary for the mathematics achievement test score with previous 
mathematics score as a covariate 

Source df SS MS 

PRMATH 
(COV) 

609.87 609.87 102.33 .00 * * 

Model 

GST 

GENDER 

GST*GENDER 

Error 

Total 

3 

2 

1 

2 

173 

179 

188.69 

184.51 

3.91 

5.83 

1031.06 

1835.44 

62.90 

92.26 

3.91 

2.91 

5.96 

10.25 

10.55 

15.48 

.66 

.49 

.00** 

.00** 

.42 

.61 

**p<.01 
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Hypothesis 3: Intrinsic Motivation 

The third hypothesis stated that there are no significant effects of classroom goal 

stmcture (competitive, cooperative, and individualistic), gender differences (boys and 

girls), and the interaction effect between goal stmcture and gender on children's intrinsic 

motivation. 

Descriptive statistics for the dependent variable of intrinsic motivation, including 

mean and standard deviation, were grouped by the two independent variables of goal 

stmcture and gender, and presented in the Table 11. 

Table 11 

Descriptive statistics for intrinsic motivation classified by goal stmcture and gender 

Boys 
(.85) 

Girls 
(.78) 

(.82) 

Competitive 

2.99 (.82) 

0 = 30 

2.86 (.80) 

0 = 30 

2.93 (.80) 

0 = 60 

Cooperative 

3.81 (.67) 

0 = 30 

3.44 (.53) 

0 = 30 

3.62 (.63) 

0 = 60 

Individualistic 

3.32 (.88) 

0 = 30 

3.19 (.89) 

0 = 30 

3.26 (.88) 

0 = 60 

Overall 

3.37 

0 = 90 

3.16 

0 = 90 

3.27 

0=180 

The hypothesis was tested by a two-way ANOVA. When a goal stmcture effect 

was significant, the Tukey-Kramer procedure was computed for post-hoc comparison. 
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Results of the two-way ANOVA are presented in Table 12. 

Table 12 

Two-way ANOVA summary for the dependent variable of intrinsic motivation 

Source df SS MS 

Model 3 16.58 5.53 9.20 .00** 

GST 2 14.63 7.31 12.17 .00** 

GENDER 1 1.95 1.95 3.25 .07 

GST*GENDER 2 .59 .30 .50 .61 

Error 174 104.52 .60 

Total 179 121.69 .68 

**P<.01. 

Subhypothesis 3.1 

This subhypothesis stated that there is no significant effect of goal stmctures 

(competitive, cooperative, and individualistic) on children's intrinsic motivation. The 

results of the ANOVA (see Table 12) revealed that there was a significant goal stmcture 

effect for the dependent variable of intrinsic motivation, F(2, 174) = 12.17, p < .01, and 

the effect size measured by partial eat square was . 12. Further, the post-hoc comparison 

was conducted in order to find out which pair comparison was significant with an alpha 

level of .05. It was revealed that differences between cooperative stmcture (M = 3.62) and 
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individuaUstic stmcture (M = 3.26), and between cooperative stmcture (M = 3.62) and 

compethive stmcture (M = 2.93) in terms of intrinsic motivation were significant. 

Subhypothesis 3.2 

This subhypothesis stated that there is no significant effect of gender on children's 

intrinsic motivation. The ANOVA (see Table 12) produced no significant difference for 

the dependent variable of intrinsic motivation, F(l, 174) = 3.25 p < .07. 

Subhypothesis 3.3 

This subhypothesis stated there is no significant interaction effect between 

classroom goal stmcture and gender on children's intrinsic motivation. The ANOVA (see 

Table 12) produced no significant difference for the dependent variable of intrinsic 

motivation, F(2, 174) = .50, p < .61. 

Hypothesis 4: Beliefs about Success/Failure 

The fourth hypothesis stated that there are no significant effects of classroom goal 

stmctures (competitive, cooperative, and individualistic), gender differences (boys and 

girls), and the interaction effect between goal stmcture and gender on children's beliefs 

about success/failure. 

First, Pearson product-moment correlation coefficients were computed to identify 

the relationships among the four variables of the beliefs about success measure: success 
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due to ability, success due to effort, success due to the task, and success due to the 

teacher. Table 13 presents the fiill correlation matrix. 

MANOVA for beliefs about success was performed because half of the six 

correlations among the dependent variables (success due to ability, success due to effort, 

and success due to teacher) were significant and the others were positive. 

Second, correlation coefficients were computed to identify the relationship among 

the four variables of the beliefs about failure condhion: failure due to ability, failure due to 

effort, failure due to the task, and failure due to the teacher. Table 14 presents the ftill 

correlation matrix. 

MANOVA for beliefs about failure was performed because half of the six 

correlations among the dependent variables (failure due to ability, failure due to effort, and 

failure due to task) were significant and most of the others were positive. 

The multivariate analysis for the variables under beliefs about success and under 

beliefs about failure was conducted only after several preliminary analyses were performed 

to examine the assumptions of muhivariate analysis to ensure the appropriateness of this 

procedure. First, a normal distribution of each dependent variable under beliefs about 

success/failure was not shown. However, Glass, Peckham, and Sanders (1972) found that 

Skewness has only a slight effect (generally only a few hundredths) on level of significance 

or power. Second, The assumption of homogeneity of variance was assessed by univariate 

methods of Cochrans-C test and Bartlett-Box F test. The null hypotheses of homogeneity 

of variance were retained. The assumption of pooled variance-covariance matrix was 
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Table 13 

Pearson correlation matrix for beliefs about success 

Attribution success to Ability Effort Task 

Ability 

Effort 

Task 

Teacher 

1.00 17 ** 

1.00 

Teacher 

= 240) 

.06 

.11 

1.00 

1 Q * * 

.24** 

.06 

1.00 

*P<.05. **p<.01, 

Table 14 

Pearson correlation matrix for beliefs about failure 

Attribution of failure to Ability Effort Task Teacher 

Children (N_= 240) 

Ability 

Effort 

Task 

Teacher 

1.00 .32 * * 

1.00 

.20 

14̂  

1.00 

** 

*P<.05. **p<.01. 
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assessed by multivariate method of Box's M test. The null hypotheses of homogeneity of 

the pooled variance-covariance matrix were retained. 

Descriptive statistics for the dependent variables of beliefs about success/failure, 

including mean and standard deviation, were grouped by the two independent variables of 

goal stmcture and gender are presented in Tables 15 and 16. 

Two way MANOVAs were performed on the four beliefs about success variables 

and the four beliefs about failure variables, whh two-way ANOVA on each of dependent 

variable as follow-up when MANOVA yielded significant findings. When a goal stmcture 

effect was significant, the Tukey-Kramer procedure was conducted for post-hoc 

comparison. 

Results of MANOVA on variables of beliefs about success are presented in Table 

17. Because of the significant goal stmcture effect were revealed in MANOVA. Four 

separate ANOVA procedures were applied to the four variables of beliefs about success. 

The results of the ANOVA procedures are summarized in Table 18 for the four variables. 

Results of MANOVA on variables of beliefs about failure are presented in Table 

19. Because the analyses did not find any significant effect. No further analysis was 

conducted. 

Subhvpothesis 4.1 

This subhypothesis stated that there is no significant effect of classroom goal 

stmctures (competitive, cooperative, and individualistic) on children's beliefs about 
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Table 15 

Descriptive statistics for attribution success to reasons classified by goal stmcture and 
gender 

Attribution Competitive Cooperative Individualistic Overall 

Ability 

Effort 

Task 

Boys 

Girls 

Boys 

Girls 

Boys 

Giris 

3.43(1.28) 
n = 30 

3.30(1.12) 
0 = 30 

3.37(1.19) 
0 = 60 

3.77(1.14) 
n = 30 

3.80(1.10) 
0 = 30 

3.78(1.11) 
0 = 60 

3.47(1.28) 
n = 30 

2.93(1.20) 
n = 30 

3.77(1.01) 
n = 30 

3.22(1.07) 
0 = 30 

3.49(1.07) 
0 = 60 

4.22 (.87) 
n = 30 

4.12(1.00) 
0 = 30 

4.17 (.93) 
0 = 60 

3.72 (.83) 
0 = 30 

3.35(1.01) 
n = 30 

3.63(1.19) 
n = 30 

3.43(1.17) 
0 = 30 

3.53(1.17) 
0 = 60 

4.33 (.80) 
n = 30 

4.17 (.95) 
0 = 30 

4.25 (.88) 
0 = 60 

3.97(1.10) 
0 = 30 

3.33(1.27) 
n = 30 

3.61 (1.16) 
n = 90 

3.32(1.11) 
0 = 90 

3.46(1.14) 
0 = 180 

4.11 (.97) 
n = 90 

4.03(1.02) 
0 = 90 

4.07 (.99) 
0 = 1 8 0 

3.72(1.09) 
0 = 90 

3.21 (1.17) 
n = 90 

3.20(1.26) 
n = 60 

3.53 (.93) 
n = 60 

3.65(1.22) 
n = 60 

3.46(1.16) 
n=180 

Teacher 

Boys 

Girls 

3.57(1.33) 
n = 30 

3.47(1.38) 
0 = 30 

3.52(1.35) 
0 = 60 

4.28 (.83) 
0 = 30 

4.13(94) 
0 = 30 

4.21 (.88) 
0 = 60 

4.23(1.07) 
0 = 30 

3.77(1.25) 
0 = 30 

4.00(1.18) 
0 = 60 

4.03(1.13) 
0 = 90 

3.79(1.22) 
0 = 90 

3.91 (1.18) 
0 = 180 
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Table 16 

Descriptive statistics for attribution failure to reasons classified by goal stmcture and 
gender 

Ability 

Effort 

Task 

Teacher 

Attribution Competitive Cooperative Individualistic Overall 

Boys 3.13(1.43) 3.00(1.17) 3.43(1.14) 3.19(1.25) 
0 = 30 0 = 30 0 = 30 0 = 90 

Girls 3.13(1.28) 3.13(1.11) 3.00(1.26) 3.09(1.21) 
0 = 30 0 = 30 0 = 30 0 = 90 

3.13(1.35) 3.07(1.13) 3.22(1.21) 3.14(1.23) 
0 = 60 0 = 60 0 = 60 0 = 1 8 0 

Boys 3.47(1.46) 3.88(1.17) 3.57(1.52) 3.64(1.39) 
0 = 30 0 = 30 0 = 30 0 = 90 

Girls 3.77(1.14) 4.00 (.89) 3.60(1.22) 3.79(1.09) 
0 = 30 0 = 30 0 = 30 0 = 90 

3.62(1.30) 3.94(1.03) 3.58(1.37) 3.71 (1.25) 
0 = 60 0 = 60 0 = 60 0 = 1 8 0 

Boys 3.23(1.22) 3.13(1.15) 3.33(1.24) 3.23(1.20) 
0 = 30 0 = 30 0 = 30 0 = 90 

Girls 3.80(1.19) 3.58 (.92) 3.37(1.27) 3.58(1.14) 
0 = 30 0 = 30 0 = 30 0 = 90 

3.52(1.23) 3.36(1.06) 3.35(1.25) 3.41(1.18) 
0 = 60 0 = 60 0 = 60 0 = 1 8 0 

Boys 3.43(1.28) 3.25(1.26) 3.50(1.11) 3.39(1.21) 
0 = 30 0 = 30 0 = 30 0 = 90 

Girls 2.87(1.46) 3.80(1.17) 3.33(1.24) 3.33(1.34) 
0 = 30 0 = 30 0 = 30 0 = 90 

3.15(1.39) 3.53(1.24) 3.42(1.17) 3.36(1.27) 
n = 60 n = 60 n = 60 n = 1 8 0 
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Table 17 

MANOVA summary for beliefs about success 

STATISTICS Value F Ho DF Error DF Pr>F 

Goal stmcture effect 

Wilks'Lambda .89 2.46 8 342 .01** 

Gender effect 

Wilks'Lambda .93 3.42 4 171 .01** 

Interaction effect (Goal stmcture x Gender) 

Wilks'Lambda .98 .33 8 342 .96 

**P<.01. 

Table 18 

Two-way ANOVA summary for each dependent variable 

Source df SS MS F p 

Dependent variable: success due to ability 

Model 3 

GST 2 

GENDER 1 

GST*GENDER 2 

Error 174 

Total 179 

4.80 

.90 

3.90 

1.50 

226.71 

233.02 

1.60 

.45 

3.90 

.75 

1.30 

1.30 

1.23 

.35 

2.99 

.58 

.30 

.71 

.09 

.56 
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Table 18 (Continued) 

Source df SS MS 

Dependent variables: success due to effort 

Model 3 7.71 

GST 2 7.43 

GENDER 1 .27 

GST*GENDER 2 .31 

Error 174 167.68 

Total 179 175.70 

2.57 

3.72 

.27 

.16 

.96 

.98 

2.67 

3.86 

.28 

.16 

.05* 

.02* 

.60 

.85 

Dependent variables: success due to task 

Model 3 

GST 2 

GENDER 1 

GST*GENDER 2 

Error 174 

Total 179 

18.30 

6.54 

11.76 

.54 

220.38 

239.23 

6.10 

3.27 

11.76 

.27 

1.27 

1.34 

4.82 

2.58 

9.28 

.22 

.00** 

.08 

.00** 

.81 
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Table 18 (Continued) 

Source df SS MS F p 

Dependent variables: success due to teacher 

Model 3 17.68 5.89 4.44 .01** 

GST 2 15.11 7.55 5.69 .00** 

GENDER 1 2.57 2.57 1.94 .17 

GST*GENDER 2 1.19 .59 .45 .64 

Error 174 230.88 1.33 

Total 179 249.74 1.40 

*P<.05, **p<.01. 

Table 19 

MANOVA summary for beliefs about failure 

STATISTICS Value F Ho DF Error DF Pr>F 

Goal stmcture effect 

Wilks'Lambda .95 1.03 8 342 .41 

Gender effect 

Wilks'Lambda .97 1.52 4 171 .20 

Interaction effect (Goal stmcture x Gender) 

Wilks'Lambda .94 1.23 8 342 .28 
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success/failure. For beliefs about success variables, a significant multivariate goal 

stmcture effect was detected. The Wilks' lambda value was .89, its corresponding F (2, 

174) value was 2.46, and its p value was .01. Therefore, the researcher failed to retain the 

null hypothesis of no overall goal stmcture effect on the four dependent variables. 

First, as seen in Table 18, the goal stmcture effect was significant in the success 

due to effort F (2, 174) = 3.86, p < .02, and the effect size was .04. Further, the post-hoc 

procedure was conducted to determine which means were significantly different using an 

alpha level of .05. There was a significant difference between individualistic stmcture (M = 

4.25) and competitive stmcture (M = 3.78). 

Second, the goal stmcture effect was also significant in the success due to teacher 

F (2, 174) = 5.59, p < .00, and the effect size was .06 (see Table 18). Further, the post-

hoc procedure was conducted to determine which means were significantly different using 

an alpha level of .05. There was a significant difference between cooperative stmcture (M 

= 4.21) and competitive stmcture (M = 3.52). 

The other goal stmcture effect was not significant for success due to ability and 

success due to task , F (2, 174) = .35, p < .71 and F (2, 174) = 2.58, p < .08, respectively 

(see Table 18). Therefore, the other two subhypotheses were retained. 

For the beliefs about failure condition, no significant muhivariate effect of the three 

goal stmctures on the four dependent variables was detected. The Wilks' lambda value 

was .95, its corresponding F (2, 174) value was 1.03, and its p value was .41 (see Table 

19). Therefore, the researcher retained the null hypothesis of no overall goal stmcture 
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effect on the four dependent variables. No fiarther interpretation of the separate univariate 

analyses tests on each dependent variable was made. 

Subhypothesis 4.2 

This subhypothesis stated that there is no significant effect of gender on children's 

beliefs about success/failure. For the beliefs about success condition, a significant 

multivariate gender effect was detected. The Wilks' lambda value was .93, its 

corresponding F (1, 174) value was 3.42, and its p value was .01 (see Table 17). 

Therefore, the researcher failed to accept the null hypothesis of no overall gender effect on 

the four dependent variable. 

The significant MANOVA effect was followed by two-way ANOVA analyses on 

the four dependent variables. It was found that the significant gender effects from 

MANOVA test were attributed to the significant effects due to task F (1, 174) = 9.28, p < 

.01 (see Table 18), and the effect size was .05. Boys (M = 3.72) attributed success to task 

more than giris did (M = 3.21). No other univariate tests were significant. 

For the beliefs about failure condition, a significant muhivariate effect of gender on 

the four dependent variables was not detected. The Wilks' lambda value was .97, its 

corresponding F (1, 174) value was 1.52, and its p value was .20 (see Table 19). 

Therefore, the researcher retained the null hypothesis of no overall gender effect on the 

four dependent variables, and no further interpretation of the separate univariate analysis 

tests on each dependent variable was made. 
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Subhvpothesis 4.3 

This subhypothesis stated that there is no significant interaction effect between 

classroom goal stmcture and gender on children's beliefs about success/failure. For the 

beliefs about success condition, no significant muhivariate interaction effect on the four 

dependent variables was detected. The Wilks' lambda value was .98, its corresponding F 

(2, 174) value was .33, and its p value was .96 (see Table 17). Therefore, the researcher 

retained the null hypothesis of no overall interaction effect on the four dependent 

variables, and no further interpretations of the separate univariate analysis tests on each 

dependent variable were made. 

For the beliefs about failure condition, no significant muhivariate interaction effect 

on the four dependent variables was detected. The Wilks' lambda value was .94, its 

corresponding F (2, 174) value was 1.23, and its p value was .28 (see Table 19). 

Therefore, the researcher retained the null hypothesis of no overall gender effect on the 

four dependent variables, and no further interpretations of the separate univariate analysis 

tests on each dependent variable were made. 

Summary 

This chapter presented the statistical analysis procedures used in this research and 

the resuhs obtained from these analyses. 

Using ANOVA techniques, the null hypothesis of goal stmcture effect on the 

mastery goal orientation was rejected. The students in the individualistic goal stmcture 

group scored significantly higher on mastery goal orientation in their leaming than the 

83 



students with the competitive goal stmcture. The null hypothesis of goal stmcture effect 

on ego goal variable was retained. Students in the different goal stmcture groups were not 

significantly different in terms of their ego goal orientation scores. The null hypotheses of 

gender effect on mastery goal and ego goal variables were retained. The students with 

different genders were not significantly different in terms of their mastery goal or ego goal 

orientation. The null hypotheses of interaction effect between goal stmcture and gender on 

mastery goal and ego goal were retained; that is, the goal stmcture effects were not 

moderated by the gender of children. 

The null hypothesis of goal stmcture effect on mathematics achievement was 

rejected. The students in the cooperative goal stmcture scored significantly higher in 

mathematics achievement than did the students in the individualistic and competitive goal 

stmctures. The null hypothesis of gender effect on the mathematics achievement variable 

was retained. The students with different gender were not significantly different in terms 

of their mathematics achievement. The null hypothesis of an interaction effect between 

goal stmcture and gender on mathematics achievement variable was retained; that is, the 

goal stmcture effects were not moderated by the gender of students. 

In addition, the analysis using previous mathematics scores as covariates on the 

dependent variable of present mathematics achievement was conducted. The resuhs 

showed that students' previous mathematics score was a significant covariate with present 

mathematics achievement. The results of ANCOVA were similar to those reported in 

ANOVA, that is, after controlling previous mathematics achievement score, the goal 

stmcture effect on mathematics achievement was significant. 
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The null hypothesis of goal stmcture effect on the intrinsic motivation variable was 

rejected. The students in the cooperative goal-stmcture group showed significantly higher 

intrinsic motivation than the students in the individualistic and competitive goal stmcture 

groups. The null hypothesis of gender effect on intrinsic motivation variable was retained. 

The students with different gender were not significantly different in term of their intrinsic 

motivation. The null hypothesis of interaction effect between goal stmcture and gender on 

intrinsic motivation was retained; that is, the goal stmcture effects were not moderated by 

gender of students. 

Using MANOVA techniques for the beliefs about success, the null hypothesis of 

goal stmcture effect on multivariate variables (due to ability, due to effort, due to task, 

and due to teacher) was rejected. The students in the individualistic goal stmcture 

attributed success to effort significantly more than did students in the competitive goal 

stmcture. In addition, the students in the cooperative goal stmcture attributed success to 

the teacher significantly more than did students in the competitive goal stmcture. The 

success due to ability and success due to task were not significantly different among 

competitive, cooperative, and individualistic goal stmctures. The null hypothesis of 

students' gender effect on muhivariate variable was rejected. The boys attributed success 

to the task significantly more than did giris. The success due to ability, success due to 

effort, and success due to teacher were not significantly different between boys and giris. 

The null hypothesis of interaction effect between goal stmcture and gender were retained. 

The different goal stmctures did not produce significantly differently interactions with 

gender. 
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For the beliefs about failure condition, the null hypotheses of goal stmcture effects, 

gender effects, and the interactive effects between goal stmcture and gender on the four 

variables were retained. 

86 

/ ^ 



CHAPTER V 

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

Summary of the Study 

The researcher's primary concem in this study was to investigate the effects of 

classroom goal stmctures (competitive, cooperative, and individualistic) on students' goal 

orientation, mathematics achievement, intrinsic motivation, and beliefs about 

success/failure in a mathematics leaming environment. A secondary purpose of this study 

was to assess gender effects, and the interaction effects between goal stmcture and 

gender, in these leaming situations on the variables related to mathematics leaming. 

^y^ Research indicated that students with different kinds of goal orientations would 

likely differ in achievement and achievement-related variables (Ames, 1984a; Elliott & 

Dweck, 1988; Nicholls, 1984^). For example, students with mastery goal orientations tend 

to have better performance, choose more challenging tasks, try harder in the face of 

difficulty or failure, persist more in the tasks over time, use deeper studying strategies, are 

more interested in the tasks, and focus on effort during the leaming activities. In contrast, 

students with ego goal orientations are likely to decrease their performance over time, 

choose easy or hard tasks in order to avoid negative evaluations, lack persistence in the 

tasks over time, use surface study strategies, lack interest (intrinsic motivation) in the 

tasks, and use less effort on the leaming activities. 

Ames and her colleagues (Ames, 1984a, 1984b, 1992a; Ames & Ames, 1984a, 

1984b) also have shown that the motivational climate can affect students' goal orientation 

87 



depending on the demands of the instmction. Accordingly, classrooms can be stmctured 

as strong situations that affect students' perceptions, expectation, attitudes, and behaviors. 

In general, there are three types of classroom stmcture in elementary school: 

whole-class instmction (compethive), the division of a class into a number of groups 

(cooperative), and independent work (individualistic). Previous research has compared the 

relationship of competitive with noncompetitive (cooperative or individualistic) goal 

stmcture in achievement or achievement-related variables. Little empirical research has 

examined the three types of classroom goal stmctures together, along with gender 

differences, and more experimentation needs to be done that can add to that body of 

literature. This study was designed to provide information adding these questions. 

Based on the previous studies and goal orientation theories, it was expected that 

students in the cooperative and individualistic goal stmctures were more likely to have a 

mastery goal orientation, do better in mathematics achievement, have higher intrinsic 

motivation, attribution success to effort, attribution success to teacher, and attribution 

failure to lack of effort than students in the compethive goal stmcture. 

\ Vsf The predictions of this study were at least partially supported by the data. First, the 

prediction of goal stmcture effect on goal orientation was supported. Children in the 

individual goal stmcture had significantly stronger mastery goal orientation than children 

in the competitive goal stmcture. Second, for the prediction of mathematics performance, 

children in the cooperative goal stmcture performed significantly better in mathematics 

achievement test than children in the compethive goal stmcture. Third, for the prediction 

of intrinsic motivation, children in the cooperative goal stmcture had significantly higher 
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intrinsic motivation than those in the competitive goal stmcture. Fourth, for the prediction 

of attribution of success to effort, children in the individualistic goal stmcture attributed 

success to effort significantly more than those in the competitive goal stmcture. Fifth, for 

the prediction of attribution success to teacher, children in the cooperative goal stmcture 

attributed success to teacher significantly more than those in the competitive goal 

stmcture. A gender difference in attribution of success to task was also reported, that is, 

boys attributed success to difficulty level of a task more than the girls. 

Limitations 

After the completion of the study, following limitations have been acknowledged. 

1. The sample of this study was from a mral school in Taiwan; results of the study 

cannot be generalized to urban settings or other cuhures. The extemal validity of the study 

is limited. 

2. Children were working in different kinds of goal stmcture for only a short 

period of treatment time. That probably is an explanation for non-significant difference 

between individualistic and compethive goal stmctures on some of the dependent 

variables. 

3. Children in different goal stmctures and genders had differences in their 

previous mathematics achievement. The difference might affect the gender effect on the 

dependent variables. That could be the reason that most dependent variables in this study 

did not show a significant gender effect. 
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4. For the dependent variables of beliefs about success/failure, there was only one 

item for each variable. The reliability of this instmment could not be assessed. 

5. There was only a posttest on each dependent variable in this study. Although 

the posttest-only design is commonly used in educational research, it may be better to 

have both pretest and posttest on each dependent variable to make sure that differences 

were due to the treatment effect. 

6. Except for demographic data of age, grade level, and parental education, the 

previous mathematics score was the only pre-existing information known about the 

children. Information, such as students' self-perception of ability in mathematics and self-

efficacy prior to the treatments, should have been investigated in the study. 

Discussions 

The Effect of Goal Stmcture on Goal Orientation 

A significant difference was found when the effect of goal stmcture on mastery 

goal orientation was tested. Children in the individualistic goal stmcture had the highest 

score on mastery goal orientation, and those in the compethive goal stmcture had the 

lowest score on mastery goal orientation. From the post-hoc comparison, the children in 

the individualistic goal stmcture were significantly higher on mastery goal orientation than 

children in the compethive goal stmcture. That is, it was very hard for children in the 

compethive condhion (compared with each other or compared with norms) to have 

mastery goals in their leaming. For the children in the cooperative goal stmcture, mastery 
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goal scores were not high as those of the children in the individualistic goal stmcture, 

probably because they felt pressure (the need to do well) from their partners. 

_L No significant difference was found when the effect of goal stmcture on ego goal 

orientation was tested. Several possible reasons may explain this situation. First, children 

in Taiwan are under̂ the pressure of examinations. They may be senshive to the statements 

of the noncompethion condhion that was supposed to enhance a mastery goal orientation. 

Second, the subject of mathematics in Taiwan is regarded as the most difficult subject of 

all of the elementary courses. Therefore, the motivation of winning or competition may 

not be strong. Third, students knew that the test wouldn't affect their grade in the school, 

so the treatment of the competition condhion might not have been strong enough to cause 

children to adapt ego goal orientations in their leaming. 

The Effect ofGender on Goal Orientation 

No significant difference was found when the effect of gender on mastery goal 

orientation was tested, ahhough the giris had a higher mean on mastery goal orientation 

than the boys. There was no significant gender difference in ego goal orientation ehher. 

However, the boys had a higher mean on ego goal orientation than the giris. Previous 

research (Fennema, 1985; Spence & Helmreich, 1983) has indicated that male students are 

more inclined to interpersonal competition than females. Therefore, one of the possible 

reasons that a gender difference in goal orientation was not found could be the influence 

of individual factors, such as previous mathematics scores. The giris did have significantly 

higher scores on previous mathematics achievement than the boys had. Thus, the boys may 
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have had lower self-perception of ability or self-confidence than giris. This individual 

difference in self-perception of ability between genders may resuh in no significant 

difference between genders in goal orientations. This interpretation, however, is an 

assumption, which can be confirmed when the level of self-perception of ability in 

mathematics is measured for each child. 

Interaction of Goal Stmcture and Gender on Goal Orientation 

Research results produced no significant differences when the interaction effects of 

goal stmcture and gender were compared on the mastery and ego goal orientations. For 

the mastery goal orientation, the girls in the cooperative and compethive groups had 

higher means than those of giris in the individualistic group. The boys in the individualistic 

group had the highest mean on mastery goal orientations than those of boys either in the 

cooperative or in the compethive groups. One possible reason for this is that gender, in 

this population, is not as important as goal stmcture in a leaming situation. Gender did not 

moderate the goal stmcture effect. 

For the ego goal orientation, the boys in the cooperative and individualistic groups 

had higher means than those of boys in the compethive group. The giris in the 

individualistic and cooperative groups had higher means than the giris in the competitive 

group. The resuhs showed the boys had a higher mean on ego orientation in each goal 

stmcture than those of the giris in each goal stmcture, but the difference was not 

significant. 
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The nonsignificant interaction effect may be attributed to gender differences in 

previous mathematics scores that might cause gender differences in self-concept of 

mathematics. As Fennema (1985) has pointed out, male students are more inclined toward 

interpersonal competition atmosphere than female students are. Future studies should 

investigate the self-perception of mathematics ability for boys and giris in different goal 

stmctures. Inasmuch as mathematics is considered a difficult subject in Taiwan, fiiture 

studies could also consider mathematics anxiety as a dependent variable. 

The Effect of Goal Stmcture on Mathematics Achievement 

The results of data analysis did show a main goal stmcture effect on mathematics 

achievement. The cooperative group had the highest scores on mathematics achievement, 

and the compethive group had the lowest scores on mathematics achievement. The post-

hoc comparison showed that the children in the cooperative group performed significantly 

better than did children either in the individualistic group or in the competitive group. 

y y Several things can be interpreted. First, the cooperative goal stmcture may have 

produced a higher level of students' interest than the competitive goal stmcture. A second 

reason may be that since children in the cooperative group helped each other, they were 

putting two sets of problem-solving skills to work on each problem. That also may be 

because with two students as a unit, one performing less well can perform as well as the 

other who performs better. Third, the individualistic group had higher scores on the 

mathematics achievement test than the competitive group, but the difference was not 

significant. Moreover, the individual group had the lowest score on the previous 
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mathematics achievement, but the difference between the individual group and the 

competitive group was not significant. Previous findings (Jagacinski, 1992) have indicated 

that students having mastery goal orientations would likely perform better than those 

having ego goal orientations over time. In future studies, a significant difference between 

individual and compethive goal stmcture on mathematics achievement would be expected 

if the instmction time is longer. This interpretation, however, is speculation that can only 

be confirmed when the instmction time is extended in a future study. 

The Effect ofGender on Mathematics Achievement 

The resuhs of data analysis did not show a main gender effect on mathematics 

achievement. However, the girls performed higher than the boys in mathematics 

achievement. This was contrary to expectation. Previous research (Seegers & Boekaerts, 

1996) has shown that boys perform better than girls on mathematics. One possible reason 

why boys did not perform better than girls on the mathematics achievement test is that the 

boys had lower scores on the previous mathematics test than girls. Ethington (1992) has 

indicated that prior mathematics achievement has the greatest influence on current 

mathematics achievement for both male and females. Other factors may be the age and 

nationality of participants; in previous research whh American students, it is after age 12 

that the widest gap in mathematics achievement appears. Future research needs to 

carefully examine the difference between boys and giris in the previous mathematics 

achievement. 
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Interaction of Goal Stmcture and Gender on Mathematics Achievement 

The resuhs of data analysis did not show an interaction effect between goal 

stmcture and gender on mathematics achievement. However, the boys in the competitive 

and cooperative groups did perform better than the giris in these two groups, even though 

the boys (M = 72.27, SD = 19.99) in the compethive group scored lower on previous 

mathematics achievement than the giris (M = 75.03, SD = 18.81) in the compethive 

group. The biggest difference between mean of boys and giris on mathematics 

achievement was in the individualistic group. The giris (M = 9.23, SD = 3.22) performed 

better than the boys (M = 7.93, SD = 3.23) in the individualistic group on the mathematics 

achievement test. This can be an important reason to explain why there was no gender 

effect on mathematics achievement. Checking the previous mathematics scores from the 

boys and girls in the individualistic group, the boys' mean was 68.13 (SD = 22.63) and the 

girls' was 78.90 (SD = 16.79). Peterson and Fennema (1985) have reported that girls' 

mathematics achievement is negatively related to a compethive atmosphere and poshively 

related to a cooperative classroom climate. And they have also reported that a 

competitive classroom climate promotes academic achievement more in males than in 

females. Future research needs to control the difference between boys and giris in each 

goal stmcture. 

The Effect of Goal Stmcture on Intrinsic Motivation 

Research results showed that there was a significant difference in goal stmcture 

effect on intrinsic motivation. The cooperative group had the highest mean on intrinsic 
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motivation, and the compethive group had the lowest mean on intrinsic motivation. From 

the post-hoc comparison, the children in the cooperative group scored significantly higher 

than children ehher in the individualistic group or in the competitive group on intrinsic 

motivation. Two possible reasons may help understand this effect. First, children whh a 

mastery goal orientation, especially those in the cooperative goal stmcture, are more likely 

to have higher intrinsic motivation than children in the competitive goal stmcture. Second, 

especially in the subject of mathematics, which is considered by most children as a difficult 

subject, learning by the method of cooperation may increase children's interest in the 

process of mathematics leaming. As Hart (1993) pointed out, collaborative efforts allow 

questions to continue when an individual member might have encountered an impasse, 

provide extemal monitoring for individuals in the group, and provide a less restrictive 

environment where students are more able to pursue various strategies and ideas. 

Moreover, for this group of leamers, the cooperative stmcture was not an everyday 

strategy, and the novehy of h may have increased the leamers' intrinsic motivation. 

The Effect of Gender on Intrinsic Motivation 

Research resuhs showed that there was no significant gender effect on intrinsic 

motivation. However, the boys had a higher mean on intrinsic motivation than the giris 

had, even though the boys scored lower on both the previous and present mathematics 

achievement tests than the giris did. Dweck, Davidson, Nelson, and Enna (1978), and 

Leggett (1985) have indicated that giris are more likely to have maladaptive motivational 

pattems than boys. One possible reason to explain why boys did not have significantly 
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different scores on intrinsic motivation from those of girls is the big difference on previous 

mathematics achievement (girls' M_ = 76.35, SD = 16.33; boys' M =71.89, SD = 19.34). 

If the boys did just as well on a previous mathematics achievement score as the girls, a 

significant difference might be found. Moreover, the researcher used previous mathematics 

scores as a covariate to analyze the gender effects on intrinsic motivation, and the results 

showed that there was a significant gender effect on intrinsic motivation. The other 

possible reasons are that the sample size was not big enough and that the treatment time 

was not long enough. These interpretations can be confirmed when the scores of previous 

mathematics achievement are not significant different in gender, and the sample size and 

the treatment time are increased. 

Interaction of Goal Stmcture and Gender on Intrinsic Motivation 

Research results indicated no interaction effect between goal stmcture and gender 

on intrinsic motivation. The boys did have a higher mean of intrinsic motivation than girls 

had, even though there was not a significant difference. Fennema and Sherman (1977, 

1978) found that males showed higher levels of confidence in their ability to leam 

mathematics than females. Thus, males may gain more satisfaction in leaming 

mathematics. This gender difference was also found when there were no differences in 

achievement (Meyer & Koehler, 1990). One possible reason for this is that gender, in this 

population, is not as important as goal stmcture in affecting intrinsic motivation. Gender 

did not moderate the goal stmcture effect. 
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The Effect of Goal Stmcture on Beliefs about Success 

MANOVA for beliefs about success was performed because half of the six 

correlations among the four dependent variables (success due to ability, success due to 

effort, success due to the task, and success due to the teacher) were significant and the 

others were poshive. The MANOVA test did detect a significant effect of goal stmcture 

on beliefs about success. According to the separate ANOVA tests, the significant 

differences were due to success due to effort and success due to the teacher. Further 

analyses were conducted by post-hoc comparisons on variables of success due to effort 

and success due to teacher. Children in the individualistic group were significantly more 

likely to attribute success to effort than children in the compethive group. In addhion, 

children in the cooperative group were significantly more likely to attribute success to the 

teacher than children in the competitive group. 

Previous research has indicated that students in a mastery goal orientation tend to 

attribute their success to effort and regard teachers as helpers (Ames & Ames, 1984a, 

1984b; Ames & Archer, 1988). The resuhs in the present study were the same as 

predicted. That is, children in the mastery orientation (individualistic goal stmcture and 

cooperative goal stmcture) are more likely to have adaptive motivation pattems in 

leaming than children in the ego orientation (competitive goal stmcture) condhion. 

There were no significant differences in goal stmcture effect on success due to 

ability and success due to task. One possible reason to explain why there was no 

significant difference in success due to ability is that Asian students tend to attribute their 

success to effort, not to ability (Stevenson, Lee, Chen, & Stigler, 1986; Stevenson & 
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Stigler, 1992; Stigler, Lee, & Stevenson, 1987). On the other hand, one possible reason to 

interpret why there was no significant difference in success due to task is that most of the 

children did well on the present mathematics achievement test; the right scores for the 

cooperative, individualistic, and compethive group were about 10, 9, and 8 of a total of 15 

questions, respectively. According to the criteria for the competitive group, 8-10 points 

indicated a good performance. 

The Effect of Gender on Beliefs about Success 

The MANOVA tests did detect a significant gender effect on beliefs about success. 

According to the separate ANOVA tests, the significant gender difference was found on 

the attribution of success to task. The boys were significantly more likely to attribute 

success to the task itself than the girls were. That is, boys were more likely to attribute 

their success to a task that was regarded as not very difficult. Previous research has 

indicated that boys are more confident about their levels of mathematics ability (Fennema 

& Sherman, 1977, 1978; Meyer & Koehler, 1990). 

There were no significant gender effects on success due to ability, success due to 

effort, and success due to the teacher. The boys, however, had a higher score on success 

due to ability, effort, and teacher than the giris had. Previous research has shown that boys 

are more likely to attribute success to their ability (Parsons, Meece, Adler & Kaczala, 

1982; Stipek, 1984b). Several possible reasons can be explained why there was no 

significant difference on success due these factors. First, the sample was composed of 

Chinese students who are likely to attribute success to effort not ability. Second, the 
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sample size for each gender group may not be large enough. Still another reason could be 

the reliability of the instmment, because the scale had only one item to measure each 

variable. Future research may need to find a more appropriate instmment to measure these 

variables. 

Interaction of Goal Stmcture and Gender on Beliefs about Success 

The MANOVA test did not detect a significant interaction effect of goal stmcture 

and gender on beliefs about success. The gender effect did not seem to moderate the goal 

stmcture effect on these four variables. There were goal stmcture effects on success due 

to effort and success due to teacher. As previous research has pointed out, children with 

mastery goal orientation are more likely to attribute success to their effort and credh their 

teacher. Children may have the same pattems of attribution when they have mastery goal 

orientations, regardless their gender difference. If this is tme, then a mastery climate is 

beneficial for both boys and girls in their leaming. In addition, the gender differences on 

mathematics achievement may be reduced. 

The Effect of Goal Stmcture on Beliefs about Failure 

MANOVA for beliefs about failure was performed because half of the six 

correlations among the four dependent variables (failure due to ability, failure due to 

effort, failure due to the task, and failure due to the teacher) were significant and the 

others were poshive. The MANOVA did not detect a significant effect of goal stmcture 

on beliefs about failure. That is, when children were in different kinds of goal stmcture. 
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there was no significant difference in their beliefs about failure being due to ability, due to 

effort, due to task, and due to teacher. One possible reason to explain this finding is that 

most of the children in each goal stmcture did well (M = 8.94, SD = 3.20) on the 

mathematics achievement test. That is, they got almost 9 questions right of the total of 15 

questions. Therefore, the children may not have feh that they failed in mathematics 

achievement. There could also be a problem whh the reliability of the instmment of this 

scale, because h had only one item for each variable. Future research may need to let 

children experience a real failure condition and find a more appropriate instmment to 

measure these variables. 

The Effect of Gender on Beliefs about Failure 

The MANOVA test did not detect a significant effect of gender on beliefs about 

failure. That is, there was no significant difference in their beliefs about failure being due 

to ability, due to effort, due to the task, and due to the teacher between boys and girls. 

The nonsignificant gender effect might be explained by children who did not feel they 

really did poorly on the mathematics achievement test. Children in this study took more 

time (30 minutes for 15 questions) for the present mathematics achievement test than 

those of norming population (60 minutes for 50 questions) did. Future research may need 

to increase the difficulty level of the task ehher increasing test items or decreasing test 

time. 
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Interaction of Goal Stmcture and Gender on Beliefs about Failure 

The MANOVA test did not detect a significant interaction effect of goal stmcture 

and gender on beliefs about failure. The nonsignificant interaction effect of goal stmcture 

and gender may have been influenced primarily by children who did not feel they really did 

pooriy on the mathematics achievement test. This interpretation, however, is only an 

speculation, which can be tested by making children experience a failure condition in a 

future study. 

Implications 

Theoretical Contributions 

Research has not compare the three types of classroom goal stmcture together 

on variables of goal orientation, mathematics achievement, intrinsic motivation, and beliefs 

about success/failure. In this study, the researcher compared these three goal stmctures 

with each other in terms of students' performance and motivation pattems. Whh a sample 

of Chinese children, the resuhs of this study showed that consistent with findings of 

research with American students, Chinese children in the compethive were more likely to 

develop maladaptive motivaitonal pattems. On the other hand, cooperative and 

individualistic goal stmctures have motivational and behavioral advantages in leaming 

settings. 

Researchers have been debating on the realtionship between the mastery and ego 

goal orientations, while some researchers believe that mastery and ego goal orientations 

represent opposite ends of a continuum, others believe they are rather two separate and 
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independent dimensions. As findings in the study indicated, the two goal orientations were 

unrelated. That means learners may have more than one goal at a time in learning settings. 

Furthermore, children are as likely to be high or low in both mastery and ego goal 

orientations as they are to be high in one and low in the other. How the different 

combinations of the goal orientation affect students' leaming should be addressed in fiiture 

research. 

Educational Practice 

The findings of this research are consistent with the theory and previous studies 

executed by Ames (1984a, 1984b, and 1992a), which showed that the classroom leaming 

environment is related to achievement goal orientation. That is, classroom goal stmctures 

can enhance either a mastery goal orientation or an ego goal orientation of students. With 

the different kinds of goal orientations, students would likely have different motivational 

pattems in their leaming. 

From the resuhs of this study, h is clear that a classroom goal stmcture could be 

an important factor for children in developing their goal orientations, and motivational 

pattems in leaming behavior, affect, and cognition. Children in the mastery goal stmcture 

(cooperative and individualistic) are more likely to perform higher on mathematics 

achievement than children in the ego goal stmcture (compethive). For the motivational 

pattems, children in the mastery goal stmcture (cooperative and individualistic) are also 

more likely to have an adaptive motivational pattems (adopting mastery goal, intrinsic 
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motivation, success due to effort, and success due to teacher) than children in the ego goal 

stmcture (compethive). 

Classrooms should be stmctured to foster an interest of leaming for its own sake, 

especially in the subject of mathematics that most students think is difficult. When taking 

examinations, children usually just want to get the right answer in order to get a high 

score. Sometimes they are not interested in understanding the concepts, but relying on 

memorization of formulas or algorithm for the computation. They sometimes do not care 

about the processes of leaming and problem solving. For the purpose of leaming 

mathematics, however, whether the answer is correct or not is frequently less important 

than the thinking process used to get the right answer. 

Teachers should stress the importance of understanding concepts, pose meaningful 

problems, and attempt to relate new concepts to the children's personal lives. In addhion, 

to ensure opportunities for success, teachers can adapt the difficulty level of the material 

to the achievement level of the students. Moreover, individual progress should be 

emphasized in the process of leaming. 

Teachers should also deemphasize compethion and social comparison in 

classrooms. As Levine (1983) has pointed out, social comparison is pervasive in 

classrooms. According to Ames and Archer (1988) and Jagacinski and Nicholls (1987), 

however, in a task-involving environment, the mere availability of social comparison 

information does not inhibit some aspects of achievement behavior when mastery 

orientation is salient. That is, a mastery orientation must be salient to children to facilitate 

adaptive motivation pattems. 
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The negative impacts of competition found in the study have even higher 

significance for Chinese students who have to compete to each other all the way through 

their education. Many entrance examinations and comparisons are conducted in Taiwan to 

determine the opportunity and quality of education a student has. Educators may need to 

think about the negative side of compethion. A compethion will result in the following 

effects: 

1. Students are under a lot of pressure. 

2. Teachers only teach what the test demands. 

3. Students try to use memorization or other superficial leaming strategies to be 

advanced in compethions. 

To reduce the disadvantages of compethion, teachers should regard themselves as 

source of information or helpers, rather than evaluators or controllers. In addhion, 

students in a less competitive leaming environment are likely to develop an attribution 

pattem that use effort, rather than ability to explain outcome of performance. 

Cooperative leaming activhies have also been found to promote performance and 

intrinsic morivation. Children help each other and leam to defend or justify their answers 

in the process. These activities also offer opportunities for students to exert more control 

over the leaming process, which tends to increase their sense of involvement and their 

interest. As Hart (1993) pointed out, collaborative efforts allow questions to continue 

when individual member might have encountered an impasse, provide extemal monitoring 

for individuals in the group, and provide a less restrictive environment where students are 

more able to pursue various strategies and ideas. Observation of Chinese education would 
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show that cooperative leaming has not been widely accepted by teacher and used in 

classrooms. Chinese students will be benefited by having opportunities to work together, 

rather than competing against each other, in their leaming. 

Suggestions for Future Research 

Based on the results of this study, future research is needed to examine several 

questions. Some of these include the following. 

1. Additional variables of individual characteristics (such as self-perception of 

ability and self-efficacy) should be investigated. 

2. Pretests and posttests on each dependent variable should be used to examine 

the real treatment effects. 

3. Addhional dependent variables, such as persistence, task selection, and 

strategies used, should be investigated in future studies. 

4. Future studies may need to include middle-school students to investigate what 

is different between elementary and middle school students in order to find developmental 

pattems of goal orientations. 

5. Future studies should consider teachers as a factor. Does a teacher's goal 

orientation affect the goal stmcture he or she creates in a classroom? Does a teacher set 

the tone and goals of the class by communicating his or her interests and values to the 

class? 

6. Future studies should examine how different combinations of goal orientations 

(high mastery/high ego, high mastery/low ego, high ego/low mastery, and low ego/low 
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mastery) interact with situational demands in students' achievement and achievement-

related behaviors. 
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Goal Orientations Scale 

Direction: This is to find out how your goal orientations are in leaming mathematics. You are to read 
each statement carefully and decide how your goal orientations are toward it. Please circle your response 
about how your goal orientations are about leaming mathematics leaming. There is no right or wrong 
response, only the way you feel about the statement. The five point are: Strongly Disagree (1), Disagree 
(2), Sometimes Uncertain (3), Agree (4), and Strongly Agree (5). You may have all the time you need so 
please response to every statement. Now, if there are no other questions, go on with the statements. 

Strongly Sometimes Strongly 
Disagree Disagree Uncertain Agree Agree 

1. One of my primary goals in this course 
is to understand the concepts. 

2. One of my primary goals in this class is 
to acquire new skills. 

3. One of my primary goals in this course is 
to improve knowledge. 

4. One of my primary goal in this course is 
to leam the material. 

5. One of my primary goal in this course is 
to imderstand the material. 

6. One of my primary goals in this course is 
to do better than others. 

7. One of my primary goals in this course is 
to not look foolish/stupid. 

8. One of my primary goals in this course is 
to get a high grade. 

9. One of my primary goals in this course is 
to look capable to my peers and classmates. 

10. One of my primary goals in this course is 
to get a good grade. 

(Miller, Behrens & Greene, 1993) 
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Intrinsic Motivation Scale 

Direction: This is to find out how you feel about mathematics. You are to read each statement carefully 
and decide how you feel about it. Please circle your response about how you feel about leaming 
mathematics leaming. There is no right or wrong response, only the way you feel about the statement. The 
five point are: Strongly Disagree (1), Disagree (2), Sometimes Uncertain (3), Agree (4), and Strongly 
Agree (5). You may have all the time you need so please response to every statement. Now, if there are no 
other questions, go on with the statements. 

Strongly Sometimes Strongly 
Disagree Disagree Uncertain Agree Agree 

1.1 often daydream instead of thinking 1 2 3 4 5 

about math work. 

2. At math class, I usually bored. 1 2 3 4 5 

3.1 usually wish math class would 1 2 3 4 5 

end quickly. 

4. I usually have fiin doing math work. 1 2 3 4 5 

5.1 usually enjoy leaming in math class. 1 2 3 4 5 
6.1 usually find math class interesting. 1 2 3 4 5 
7.1 usually get involved in leaming in 1 2 3 4 5 

math class. 

8. In math class, 1 usually find time flies. 1 2 3 4 5 

(Duda & Nicholls, 1992) 
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Beliefs about Success/Failure 

Direction: This is to find out how you attribute to success and failure. You are to read each statement 
carefiilly and decide how you feel about it. Please circle your response about how you attribute success and 
failiu-e in the mathematics leaming. A number "5" response means you think that is an important reason. 
A response of' 1" means that you think that is not an important reason. There is no right or wrong 
response, only the way you feel about the statement You may have all the time you need so please 
response to every statement. Now, if there are no other questions, go on with the statements. 

Not an An 
Important Reason Important 

Reason 

I. If you are to do well in this course, 
why do you think that would be? 

1. Ability 1 2 3 4 5 

2. Effort 1 2 3 4 5 

3. The Task 1 2 3 4 5 

4. Teacher 1 2 3 4 5 

II If you are not to do well in this course, 
why do you think that would be? 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

5. Ability 

6. Effort 

7. The Task 

8. Teacher 

(Archer, 1994) 
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Table 20 

Demographic information for the entire sample 

Age 

10 

Frequency Percentage Cumulative Cumulative 
Frequency Percentage 

1.3 1.3 1.3 

11 25 10.4 11.7 11.7 

12 139 57.9 69.6 69.6 

13 73 30.4 100.0 100.0 

Fathers' education 

Elementary 

Junior High 

High School 

Junior College 

Bachelor 

Mothers' education 

No Formal Sch. 

Elementary 

Junior High 

High School 

Junior College 

Bachelor 

Master 

58 

91 

70 

4 

9 

4 

81 

73 

57 

4 

9 

1 

24.2 

37.9 

29.2 

1.7 

3.8 

1.7 

33.8 

30.4 

23.8 

1.7 

3.8 

.4 

24.2 

62.1 

91.3 

93 

96.8 

1.7 

35.5 

65.9 

89.7 

91.4 

95.2 

95.6 

25.0 

64.2 

94.4 

96.1 

100.0 

1.7 

37.1 

69.0 

93.9 

95.6 

99.6 

100.0 
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Table 20 (Continued) 

Previous Frequency Percentage Commutative Commutative 
Math Score Frequency Percentage 

11-20 4 1.7 4 1.7 

21-30 5 2.0 9 3.7 

31-40 11 4.6 20 8.3 

41-50 

51-60 

61-70 

71-80 

17 

12 

33 

44 

7.0 

5.0 

13.8 

18.5 

37 

49 

82 

126 

15.3 

20.3 

34.1 

52.6 

81-90 62 25.8 188 78.4 

91-100 52 21.8 240 100.0 
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Table 21 

Demographic information by treatment group 

Goal Structure 

Gender 

Age 

10 

11 

12 

13 

Fathers' education 

Elementary 

Junior High 

High School 

Junior College 

Bachelor 

Competitive 
(n = 

Boy 
0 = 

4 

17 

9 

8 

13 

9 

60) 

Girl 
30 n = 30 

4 

15 

11 

8 

10 

9 

Cooperative 
(n = 

Boy 
n = ( 

6 

37 

17 

15 

22 

16 

1 

6 

120) 

Girl 
50 n = 60 

3 

6 

34 

17 

14 

22 

21 

1 

1 

Individualistic 
( n -

Boy 
11 = 

4 

18 

8 

10 

10 

7 

1 

60) 

Girl 
30 n = 30 

1 

18 

11 

3 

14 

8 

2 

1 
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Table 21 (Continued) 

Goal Structure 

Gender 

Mothers' education 

No Formal Sch. 

Elementary 

Junior High 

High School 

Junior College 

Bachelor 

Master 

Competitive 
(n = 

Boy 
0 = 

1 

10 

13 

5 

1 

60) 

Girl 
30 n = 30 

0 

9 

8 

9 

Cooperative 
(n= 120) 

Boy 
n = 60 

2 

23 

12 

14 

1 

7 

Girl 
0 = 60 

1 

24 

15 

17 

2 

Individualistic 
(n = 

Boy 
n -

8 

11 

8 

0 

1 

0 

60) 

Girl 
30 n = 30 

7 

14 

4 

1 

0 

1 

Previous Math Score 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91-100 

1 

1 

1 

2 

2 

4 

6 

9 

4 

1 

0 

0 

2 

4 

6 

3 

6 

8 

0 

2 

4 

5 

2 

4 

14 

11 

18 

1 

1 

2 

2 

2 

14 

9 

18 

11 

1 

1 

2 

4 

2 

4 

5 

6 

5 

2 

2 

1 

7 

12 

6 
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