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Abstract -- 

This study investigated relationships among academic achievement, gender, 

mathematics self-concept, and causal attributions. Participants were 234 female and 

204 male eighth-grade mathematics students and their 10 teachers, Teachers 

responded to a classroom environment measure and provided students' first term 

grades plus three qliiz scores gathered over four months of school. At two times over 

this period, students responded to measures of self-concept and classro~m structure. 

For each of three quizzes, students predicted their score and, after quizzes were 

returned, classified the score they received as a success or failure and then attributed 

causes for their performance. Individual interviews with 39 students extended these 

resufts. 

Several predicted relationships were confirmed. Mathematics self-concept and 

mathematics achievement correlated positively for both genders after success and 

after failure. Males' mathematics self-concept was statistically significantly higher than 

females', although females' achievement was superior. Males were more likely to 

attribute success to ability. 

There were some unique findings. Females attributed success to effort more 

than males on only one of three occasions. There were no gender differences in 

attributions to ability or effort following failure. It was expected that internal attributions 

would correlate positively with mathematics self-concept for females' and males' 

success and failure events. This expectation was confirmed for ability attributions after 

success and failure, and for effort attributions after failure. However, effort attributions 

iii 



did not correlate with mathematics self-concept foIIowing success. In addition, it was 

expected that internal attributions would correlate positively with mathematics 

achievement for both genders. After success, females' ability attributions did correlate 

positively with ail three mathematics quiz scores, but males' ability attributions 

correlated positively with only one quiz score. Effort attributions did not correlate with 

achievement following success. The hypothesis was confirmed for failure. It was 

expected thtr females would predict lower quiz scores than males. This was not 

confirmed. 

Relations involving classroom environment subtests also were found. The social 

comparison scale was correlated positively with general and mathematics self-concept 

for males. Task ~rganization correlated positively with general self-concept foi females. 

The cooperation scale correlated positively with mathematics quizzes for females. 

That males and females tend to ascribe mathematics success to different 

internal causes has implications for attribution retraining. Females ascribe success to 

effort, and their mathematics self-concept is lower than males'. It may be appropriate 

to redirect females' attention by noting that their mathematics achievement tends to be 

superior to males, and to suggest that personal ability may have played a more 

prominent role in this $1 &~cess. :- 

Students who held a lower self-concept and tended to attribute failure to lower 

abiiity, could benefit from attribution retraining which included feedback redirecting 

causal ascriptions to lack of effort. Successful students, especially female students, 

tended to attribute success to ability. Attribution retraining is potentially beneficial for 



these students as well. Higher ability students who do not exer: optimal effort are 

courting fa'aiture. 

Suggestions far future research include confirming the finding that there no 

gender differences were found in attributions to ability, effort, or studying after failure. 
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CHAPTER 1 

INTRBDUCTIQM TO THE STUDY 

Overview 

This dissertation examines the relationships among academic self-concept, 

achievement, and causal attributions for males and females engaged in meaningful 

learning tasks. This study extends the work of Marsh, Cairns, Relich, Barnes, and 

Debus (1984), and Marsh (1984) by examining the relation of these variables over 

time, with a specific focus on gender differences. Classroom structures are also 

considered. 

The investigation includes three waves of measurement taken over a four month 

period while students studied the prescribed curriculum in Mathematics 8. Six types of 

data were collected: academic performance, perceptions about those achievement 

outcomes, attributions to which students ascribed their personal classroom success or 

failure, mathematics self-concept, estimates of general academic self-concept, and 

perceptions of the classroom learning structures. As well, a small group of students 

were interviewed to provide in-depth corroboration of results. 

There have been some methodological limitations in the studies designed by 

researchers who wish to examine relationships between achievement and motivational 

variables. For example, academic self-concept and causal attributions have rarely 

been examined using students' school achievement. If empirical research is to 

advance theory for classroom instruction, it seems reasonable that the research 

should be situated in the school and use measures appropriate to classroom learning. 
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For this dissertation study, students' based their causal attributions on cfassroom 

assessment outcomes: therefore, the performance measure used in this study reflects 

students' classroom learning. Moreover, to date there has not been a longitudinal 

empirical investigation of relations among academic self-concept, causal attributions, 

and achievement that focuses on gender differences. The work described in this 

dissertation included all these aspects to derive information about students' desire to 

pursue academic tasks. The results should enhance understanding in the field, 

especially since the interrelations among variables were also investigated for gender 

differences. 

This chapter introduces the study and describes the purpose and research 

questions to be investigated. 

Backaround to the Study 

Over the past two decades, the psychology of education has been influenced 

by m~tivation research that focuses on students' concept of self and attributions made 

about the source of success or failure outcomes. Researchers examining causal 

attributions (Ames, 1978; Ames & Felker, 1979; Covington & Omelich, 1979, 1985; 

Weiner, 1974, 1979, 1980, 1984) have found unique differences between students. For 
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1990: Wentzel, 1989), such that high achievers tend to attribute success to internal 

causes and low achievers tend to attribute failure to external causes. Woudzia (1991) 

rtoted differences between genders in attribution patterns. One might expect that 

females typically ascribe failure to an internal cause such as low ability, while they 

ascribe success to an external cause such as task ease. For males there is a greater 

tendency to select internal causes in success situations. 

Researchers have also established that statistical relations exist between self- 

concept and academic performance (Marsh, 1990b; Marsh, 1992). Again, the pattern 

of correlations has been found to differ by gender (Byrne & Shaveison, 1987). 

The integration of these two fields of research has yielded correlations between 

self-concept and causal attributions (Ames, 1978; A m ~ s  & Felker, 1979, Covington & 

Omelich, 1985; Craven, Marsh & Debus, 1991), with different patterns being observed 

for each gender (Ames, 1978; Ames & Felker, 1979, Covington & Qmelich, 1979; 

Woudzia, 1991). In addition, intercorrelations have been established among self- 

concept, attributions, and achievement (Marsh et al., 1984; Marsh, 1984; Marsh, 

Walker, & Debus, 1991 ; Powers, Douglas, Cool, & Gose, 1985). 

Thus, the empirical work has produced evidence of connectedness among 

motivational variables. The concern for this dissertation is to more clearly define how 

these variables interrelate with performance in an academic domain. The empirical 

work integrating self-concept, attributions, and achievement has been conducted in the 

absence of an overarching theory which addresses both individual and gender 

differences. Consequently, to date, gender differences have not been adequately 



investigated. Wigfield and Karpathian (1991) have called for research that explains thc 

interrelating variables. It seems useful to include an examination of gender differences 

in the investigation. 

Education covers many domains of knowledge. Interpretations drawn in one 

subject area may not be appropriate to another conteat domain, and precepts that 

hold within a specific domain may not hold for learning in general. The data in this 

dissertation have besn gathered from students as they engaged in mathematics 

learning, and the probas were framed to elicit information about students' motivation to 

learn mathematics. Although the goal of research in student motivation is to contribute 

to a theory of motivation that applies across academic domains, this study focused on 

mathematics. Since academic self-concept and achievement were investigated in this 

research, the information was directed towards how these variables influence causal 

attributions in mathematics. 

Methodoloaical Considerations 

Subiect-S~ecific Measures 

Psychological research in education that has an academic achievement 

component should be subject-specific; it is not the general nature of influencing factors 

that should be measured. For instance, if a researcher is interested in self-concept, 

causal attributions, and mathematics achievement, the motivational variables should be 

oriented to mathematics. To investigate relations among these variables, one should 

use instruments to measure mathematics self-concept and mathematics causal 

attributions (Marsh, 1984; Marsh et al., 1984; Marsh, 1990b; Marsh, 1992). This 



crientation has not been common in motivation research. Until recently researchers 

tended to treat se!f-concept as a unitary construct. Using instruments based on this 

assumption (i.e., Piers-Harris) empirical research failed to establish strong relations 

between self-concept and academic achievement (Byrne, 1984). This is a 

methodological problem that Marsh et al. (1984) remedied by implementing academic- 

specific measures, Collecting measures of verbal, mathematics, and general self- 

concept, Marsh (1992) was able to produce empirical results which establish that 

verbal, mathematics, and general academic self-concept are related in differing ways 

to achievement. Although some relations were found between academic domains, the 

clearest relations were within academic domains. For instance, although verbal self- 

concept was found t~ have a modest relation with mathematics achievement, 

mathematics self-concept was found to be a much stronger predictor of mathematics 

achievement. 

Classroom Ecology 

Education theory is practical theory that is concerned with classroom learning. 

Thus, research aimed at explaining the influence of academic self-concept and 

achievement on causal attributions should be conducted within classroom settings. To 

date, few researchers have adequately examined these relationships in meaningful 

classroom environments. In some instances, students have been asked to respond to 

hypothetical situations and ascribe causal attributions to imagined others (Ames, 1978; 

Ames & Feiker, 1979; Covington & Omelich, 1979; Marsh et al., 1984), in what Marsh 

(1984) has termed situational studies. In situational studies, researchers supply 
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structured scenarios and ask subjects to make attributions for hypothetical others. In 

other forms of attribution research students have been asked to make predictions 

about their ability to complete a learning task (Marsh, Walker, & Debus, 1991). Marsh 

(1984) has categorized this second type sf attribution study as dispositional research, 

since researchers present ambig;ous scenarios and ask subjects to make attributions 

for themselves. 

Marsh made a general criticism of research that lacks a direct connection to 

classroom learning. He has also questioned the validity of situational research because 

individuals attribute affect to others. In his own attribution/self-concept research, 

Marsh has conducted academic-related dispositional studies in which a student may 

be asked to imagine attributions they are likely to make when experiencing failure on a 

mathematics test. tiis attribution instrument was the Sydney Attribution Scale 

comprised of 60 brief scenarios prompting students to imagine experiencing success 

or failure. The results of this work provided seeming support for content-specific 

attributions, but the conclusions are subject to criticisms on methodological grounds. 

Although the connection between attributions that a student makes to dispositional 

stimuli and those made when a student experiences actual personal academic fai!ure 

may be congruent, empirical research in a classroom would provide better evidence 

for a strong theory of motivation to learn. 

If we are to draw implications for learning, more ecologically valid evidence 

would be gathered from students responding to real-life achievement events based on 

meaningful tasks within a school setting. The attributions that are reported would be 



the ones that are experienced, rather than imagined. In order to be confident in the 

validity of the attributions that students make, one must be sure that students find the 

stimulus situation meaningful. It seems reasonable that succeeding or failing in school 

would have greater meaning to students, would be more highly valued, and act as a 

more reliable stimulus tor students making causal attributions. Including personal 

achievement outcomes would overcome another flaw of hypothetical scenario-based 

investigations which ask students to imagine causal attributions for failure outcomes. 

For high-ability students, imagining failure may be pure supposition since they may not 

have or only rarely experienced failure in some academic areas. The same could be 

said about the bgic of asking low-ability students to imagine academic success. 

Asking them to imagine a response to an unfamiliar situation is not likely to yield 

reliable data. Suctr data can provide only weak support for a theory. 

Another methodologicai flaw found in published research is the use of 

inadequate and inappropriate measures (Meece, Blumenfeld, & Hoyle, 1988). For 

example, the use of standardized measures of achievement, as in Marsh's (1984) 

study. With standardized tests there is no way of knowing that the knowledge sampled 

by the questions is congruent with the instruction students have experienced. Since 

the test does not evolve from instruction, a poor curricular fit is likely. When one 

wishes to assess students' knowledge or abilities in an academic area, it is more 

appropriate to use measures with which students are familiar and which are directly 

related to their instruction. The reasonable and practical solution is to choose 

measures developed by teachers. According to Doyle (1 983), more ecologically-valid 



indicators of performance are those used regularly in the classroom, namely, 

"seatwork assignments, quizzes, teacher-made tests, lab problems, essays, and 

reports" (Pintrich 8r De Groot, 1990, p. 34). Although, this course of research has been 

counselled by Marsh, he may be criticized for failure to conduct research within the 

classroom using meaningful learning relai;ed tasks as well as classroom achievement 

measures. 

The design of the current study has followed the path advised by Marsh, and 

has also been influenced by the work of Woudzia (1991). Woudzia conducted a 

construct validation of Weinerss theory of students' internalized motivation system 

(1986). Weiner hypothesized that persons differ along attribution dimensions according 

to their self-concept such that high self-concept individuals would attribute success to 

innate high ability and failure to unstable causes, whereas low self-concegt individuals 

would attribute success to unstable causes and failure to low ability. Woudzia's work 

serves as a model since the achievement stimulus that he used required each subject 

to respond to an actual failure or success event they experienced in the course of 

regular ciassroom learning. Teachers returned test results to students and students 

indicated whether they perceived they had successfully mastered work on the previous 

mathematics unit. Woudzia then administered the attribution instrument which 

measured how students ascribed their success or failure to effort, ability, task difficulty, 

and luck. The significance of Woudzia's study was that students were enabled to 

impute causation for their own academic work. Two,considerations that were not fully 

explored by Woudzia, but are given consideration in the current study, are self- 

concept as a motivating variable and gender differences. 



One final variable to be considered in the present research is cfassroom 

learning structure. In addition to ciassroom measures, researchers examining 

attributions, self-concept, and achievement have not paid adequate attention to the 

classroom environment and its potential relation to the kinds of attributions made 

concerning success or failure. The classroom environment can play a role in the 

perceptions of students' abilities (Marshall & Weinstein, 1986; Reuman, 1989). For 

example, Rosenholtz and Wilson (1980) found that students were more likely to hold 

shared ability perceptions in "unidimensional" classrooms which have more frequent 

opportunities to make ability comparisons. The classroom environment can also 

influence students' academic seif-concept. Simpson (1981) found more stratification of 

self-concept in unidimensional third-grade mathematics and social studies classes than 

in similar classes which teachers had organized to permit more multidimensional 

structures. While some researchers, such as Woudzia (1991) and Amas (1978), have 

taken classroom environments into consideration, most research has not. 

In this dissertation, classroom ecology has been taken into account by 

obtaining descriptive information from teachers about how teaching is conducted and 

by gathering corroborating evidence from students. This provides a broader 

foundation for understanding relations among self-concept, academic achievement, 

and causal attributions in a classroom setting. 

Pur~ose 

Attribution research has sought to examine the interplay of attributions with 

other variables that affect motivation, such as self-concept. Using the Piers-Harris 



Self-concept Scale, Ames (1978) and Ames and Felker (1979) found that self-concept 

was correlated with attributions that children made under conditions sf both failure and 

success. High self-concept children attributed success to high levels of personal 

ability more frequently than low self-concept children. Low self-concept students more 

frequently attributed their success to luck. In terms of failure, high self-concept 

students had lower perceptions of their ability than low self-concept students. 

Govington and Omeiich (1979) found different results with a group of undergraduate 

psychology students in that there was evidence that self-concept influenced 

attributions following failure, but the determining factor was the degree of effort that 

had been exerted to complete the task. 

Self-concept researchers have studied the relationship among academic self- 

concept, causal attributions, and achievement. Marsh et al. (1984), in a sample of fifth 

graders found positive correlations among ability, effort, and self-concept under 

successful conditions and negative correlations under failure conditions. Achievement 

in reading was statistically correlated with reading self-concept and with reading 

attributions. In addition reading attributions, reading self-concept, and reading 

achievement were all interrelated. Similar results were found in a study conducted by 

Marsh (1984) with respect to mathematics. Although work has been done in the form 

of relations among the three variables, there is a need for additional research that 

considers gender and examines the implications for learning and teaching. 

The purpose of this dissertation is to examine relations among student 

performance, one dimension of academic self-concept (mathematics), and eighth- 



grade students' causal attributions @Wirier, 1986) over a four month period. The study 

extends the work of Marsh, Cairns, Relich, Barnes, and Debus, (19841, Marsh (1984), 

Covington and Ornelich (1979), Ames and Felker (1979), and Ames (1978) by 

including cfassrosm-relevant assessment measures in a domain-specific investigation 

of motivational variables. A secondary purpose is to examine gender differences with 

regard to the three variables. The terminology and dimensions of attributions used in 

this research reiy on definitions made by Weiner (1986). The attribution research was 

ecologically more valid in that it was neither situational nor dispositional. Stadents 

made causal attributions for stimuli that were actual performance results from a 

regularly-assigned classroom task. The measures of academic work also had 

ecological validity, since the performance measure used was created by the teacher to 

assess students' learning in the classroom. Academic self-concept regarding 

mathematics was represented by the latest version of the Academic Self Description 

Questionnaire (ASDQ-II) developed by Marsh (1990a). The causal attribution 

instrument used was designed by Waudzia (1991). 

To expand understandings of interrelations among self-concept components 

and motivation, Wigfield and Karpathian (1991) have suggested that the validity of 

questionnaire research could be enhanced by employing other measures such as 

observations of student performance, ratings by teachers and parents, and open- 

ended interviews that permit students to provide self-reports about what they are doing 

and why they are doing it. Collecting information from all participants in the learning 

environment would provide a better understsnding of relations between affect and 



motivation by plottkg connections and influences among mediating variables. in the 

present study, hypotheticai scenarios were presented to a small sample of students in 

an interview setting to allow a closer examination of causal attributions, self-concept, 

and achievement with respect to gender. 

Research Questions 

In this dissertation the following questions were addressed. 

a What is the relationship between mathematics self-concept and 

attributions about the cause of academic performance? 

What is the relationship between mathematics self-concept and academic 

performance? 

What is the relationship between causal attributions and academic 

performance? 

o Are there gender differences in the patterns of these 

relationships? 

What is the relationship between mathematics self-concept and 

schievement with causal attributions across time? 

What is the relationship of the classroom environment with these 

variables? 

These questions form the foundation for the empirical investigation. Hypotheses 

that arise from these research questions are stated in Chapter two. 



13 

CHAPTER 2 

R N J R N  OF THE LITERATURE 

Overview 

This dissertation examines relationships among mathematics self-concept, 

mathematics achievement, and causal attributions. These variables are defined in this 

chapter and research related to the focus of this dissertation is reviewed. Most of the 

research discussed in this chapter shows retations between achievement and causal 

attributions. A few articles add self-concept to the examination of achievement and 

attributions. The second section of the chapter organizes the self-concept and 

achievement literature in terms of gender differences, which are of special concern in 

this dissertation. The research reviewed here suggests that connections can be 

established among these variables, and that these connections are different for boys 

and girls. The final section describes literature about instructional practices within the 

classroom environment which may influence motivational variables. 

Definition of the Motivational Variables 

Motivation as used in the psychology of learning is bound up in the use of 

motive, which "must be the reason why he acts" (Peters, 1958, p. 36). 

The usefulness for educators of the term, motivation, lies in the possibility of explaining 

why some students learn well and pursue learning in school, while others do not. 

Motivation has both positive and negative components and a clear understanding 

the concept may answer "higher level questions ab&t the conditions which facilitate 



and hinder learning such as goat-directed sequences and which account for individual 

differences in goal-directedness" (Peters, 1958, p. 156). 

The three traditional behavioral indicators of motivation are: choice of task, level 

of cognitive engagement in the task (usually inferred from behavioral indicators), and 

willingness to persist at the task (Pintrich, Marx, & Boyle, 1993). Motivational variables 

are constructs which influence one or all three of the indicators. Mathematics self- 

concept has an influence on motivation in the sense that students with a perception of 

low ability in mathematics may not choose challenging tasks, they may fail to apply 

their full faculties to learning, and they may not sustain the learning task for sufficient 

duration to achieve success. Thus, the level of motivation is low when the individual is 

not directed towards the goal CIT success at the academic task. Low levels of 

academic self-concept are associated with low levels of motivation, for individuals who 

perceive their ability to be inadequate for the learning task. 

Causal beliefs are bound up in the self-concept component. As stated above, 

self-concept influences the three traditional behavioral indicators. Self-concept rests on 

the evaluations made by individuals about the cause of outcomes. When academic 

failure occurs, this incident provides a fact that the student assesses by asking the 

questions "Why did I fail?" When the student makes a judgement that personal 

mathematics ability is inadequate to succeed at the task, this causal analysis provides 
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The following section clarifies the terminology used in the dissertation, in 

particular academic self-concept and causal attributions. 

Academic Self-Concept 

"Academic self-concept is remarkably subject-specific" (Marsh, 1990a, p.623). 

Shavelson, Hubner, and Stanton (1976) identified general self-concept as a person's 

perceptions of self in ail avenues of life. From the general definition, Shavelson and 

Bolus (1982) derived an operational definition for academic self-concept as one's 

perceptions of ability in specific school subjects. How students conceive their personal 

ability in mathematics is the focus of the current investigation. For education theorists, 

an important empirical distinction between general and academic self-concept is that 

academic seif-concept is more highly correlated with performance outcomes such as 

academic achievement (Marsh, 1990a; Marsh, 1992; Marsh, Byrne, & Shavelson, 

1988). This follows Marsh (1990a), who found no significant correlations when general 

sew-concept scales from three different instruments were correlated with school grades 

in English, mathematics, and overall grades. In contrast, the same academic 

outcomes were substantially correlated with three academic self-concept scales. While 

weak relations across academic self-concepts and verbal skills have been found, 

mathematics skills are clearly related to mathematics self-concept (Marsh, 1992). 

result was the basis for the quote that begins this paragraph, and IGJ Marsh to 

counsel the use of self-concept scales specific to the subject matter under 

investigation. 5 

This 



The view of self-concept has thus evolved from a unidimensional construct that 

influences all areas of learning into a multi-faceted hierarchy, a pyramid with the 

general component surmounting numerous lower-level academic and non-academic 

constituents. From this conceptualization it follows that researchers who are interested 

in mathematics outcomes should use measures that focus directly on mathematics 

self-concept. In this study the mathematics and general subscales of the Academic 

Self Description Questionnaire (ASDQ) which Marsh developed in two different forms 

for lower and upper intermediate grade students was used. 

Attribution Theorv 

Weiner (1979) defined attributions as causal beliefs students hold about reasons 

for success or failure. In the academic domain, these attributions present an answer to 

the question, "Why did I succeed or fail on this task?" The most frequently-reported 

causes stem from effort, luck, ability, or difficulty of task (Weiner, 1986). In classroom 

achievement terms, a student who is unsuccessful on a test may attribute the cause to 

bad luck, insufficient effort, low ability, or the fact that this test was too difficult. With 

successful results, a student may attribute the result to good luck, trying hard, high 

ability, or an easy test. In essence these attributions represent a causative analysis an 

individual makes about personal academic progress. 

It is important to note that success and failure are constructs relative to each 

person. Each student evaluates achievement outcomes according to a personal 

metric. For example, to high-achieving students, a pdssing grade, or even an excellent 



grade, may not be considered a success outcome. Conversely, for low achieving 

students a low or even a failing grade may be considered a success outcome. 

The causes to which students attribute their experiences can be characterized 

along dichotomous dimensions as internal or external, controllabte or uncontrollable, 

and stable or unstable. Ability , for example, would stem from stable, internal, and 

uncontrollable causes whereas effort would stem from unstable, internal, and 

controllable causes. 

Affects are associated with causal attributions about sources of success or 

failure. When a student exerts a great deal of effort on a task and fails, the outcome is 

likely to be perceived as evidence of low ability. Low-ability perceptions are likely 

associated with feelings of humiliation for failure to master a valued task. For the 

student who does not exert the effort a task requires, shame is the likely affect that a 

student would feel upon failure. The affect for success events would be pride and 

surprise. A student who attributes success to internal caust3s of high ability and high 

effort would be expected to experience pride on succeeding. A student is likely to be 

surprised at success if the effort expended was thought to be inadequate for the task 

(Weiner, 1984). In the current study, affect was investigated during interviews by 

asking students to supply the emotion that they deemed appropriate for an 

achievement outcome, either success or failure, under 18 different conditions. 

An integrated theory which explained the relations among causal ~ttribirtions, 

academic self-concept, and achievement would have' both prescriptive and generative 

benefits. Knowledge about attribution patterns that students are likely to make in 



achievement situations opens the field for prescribing appropriate cognitive 

interventions that teachers may make to encourage students to work harder and 

continue learning. An example of redirecting feedback that a teacher could offer to a 

student experiencing difficulty is, "I know this task seems difficult now, but you have 

the ability to learn it if you continue giving it your best effort." Redirecting students' 

attributions from ability to effort thus have significant societal benefits as more students 

work harder, more students experience success, and failure outcomes become less of 

an impediment to advancement, as students come to view difficulty as an expected 

feature of a task which may be overcome through sustained effort. This view is an 

expression of generativity -- the desire of educationalists to make the world a better 

place by improving schooling. 

Critics could discount such an utopian view, since human motivation is 

mediated by many factors. However, from the stand point of this author, the sanguine 

view is that determining which factors are significant will give us a better understanding 

of student learning. 

Self-Concept and Causal Attributions 

Amea (1978) examined relationships among self-concept, causal attribution, and 

self-reinforcement under competitive and noncompetitive reward structures in a sample 

of 112 fifth graders. Students were categorized as high or low in self-concept based 

on the Piers-Harris Self-concept Scale. C or both gender and self-concept, 

students were randomly assigned to success or failure outcomes in either compatitlve 

or noncompetitive reward structures. Student pairs worked on contrived picture- 



tracing puules that resulted in one student succeeding and the other failing to 

complete the task. In the noncompetitive condition all students were allowed to select 

a reward whereas in the competitive condition only students with the highest number 

of correct completions were given a reward. Students were asked Po analyze their own 

performance and also that of their partner in terms of contributions made by effort, 

luck, ability, and task difficulty. 

Results indicated that high self-concept students attributed success to ability 

more frequently than did low self-concept students. In addition, the high self-concept 

students experienced more pride following success than low self-concept students 

following success. Under competitive conditions high self-concept students made 

more attributions to ability than high self-concept students in noncompetitive 

conditions, whereas the reward structure did not influence attributions made by low 

self-concept students. Feelings of pride did not differ significantly among high seif- 

wncept students in either of the two conditions. In terms of failure, high self-concept 

students had lower perceptions of their ability than low self-concept students in both 

reward structures. Low self-concept children had lower ability perceptions in the 

noncompetitive ~sndition than the competitive one. The results indicated that self- 

concept was correlated with attributions that students made under conditions of both 

failure and success. 

Using the same task as Ames (1978), Ames and Felker (1979) examined the 

relationships among self-concept, causal attributions: and self-reinforcing behaviours 

under conditions of success and failure within a sample of 64 sixth-graders classified 



m 
as either high or low self-concept as measured by the Piers-Harris Self-Concept scale. 

After a task outcome, students used a pie-graph to indicate how they would apportion 

the cause of their success or failure to either luck or skill. Feelings of social affect were 

measured by self-criticism and self-congratulatory statements. 

Ames and Felker (1979) found that high self-concept students attributed skill as 

the cause of success more often than low self-concept students, who frequently 

attributed their success to luck. In failure situations no differences were found between 

the two groups' attributions. That students in both groups attributed failure to low effort 

was an unexpected result. In success situations, high self-concept students reacted 

with more self-congratulatory statements, whereas low self-concept students tended to 

react to failure situations with self-criticism. The results lend support to the hypothesis 

that self-concept influences causal attributions, especially in success situations. 

Exactly how this influence occurs is not clear. Some researchers have proposed 

that affective responses are somehow involved. Covington and Omelich (1985) 

examined the relationship of self-concept and causal attributions to feelings of shame 

and humiliation. Their sample of 1,026 undergraduate psychology students was 

assessed with two measures following hypothetical examination failure. These included 

a brief version of the Michigan State Self-Concept of Ability Scale and self-ratings of 

perceived ability and degree of guilt, humiliation, and shame. Students were randomly 

assigned to vignette conditions according to four categories of perceived ability and 

degree of certainty; high abifity/certain, high ability/uncertain, low ability/certain, and 

low ability/uncertain. In these vignettes degree of certainty about ability perceptions 



was related to level of effort associated with the outcome. The high ability/certain 

condition presented a success vignette where the character had not studied. The high 

ability/uncertain vignette was a success outcome following intensive studying. The low 

ability/certain condition presented a character w h ~  also studied intensively but failed 

on the examinations. The fourth condition low ability/uncertain was a failure event 

where the character had not studied, leaving doubts as to whether the cause was low 

ability or low effort. 

Results for high ability conditions showed that low self-concept students 

perceived failure as due to incompetence more often than high self-concept students. 

Moreover, in high-effort conditions, low self-concept students had greater feelings of 

humiliation. Because only weak relationships were found, Covington and Omelich 

warned that these results should be treated with some caution. They did not 

differentiate between high, and low self-concept groups in subsequent analysis. The 

factor mediating the relation self-concept had on attributions after failure seemed to be : 

the degree of effort that had been exerted to complete the task. Students' ability 

conceptions were influenced by the level of effort. Thus the student who failed after 

exerting optimal effort developed a self-concept of low ability. 

If perceived efiot has a mediating role in the formation of self-concept, it seems 
I 

reasonable that experiments designed to improve student self-concept would include 

information of effort exerted as feedback information. Craven, Marsh, and Debus 

(1991) attempted to strengthen self-concept in mathematics and in reading by giving I 
I 

performance and attributional feedback to 162 low self-concept students. Subjects 
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were selected from a pool of students in grades 3 through 6 who scored below the 

top quartile on the Self Description Questionnaire (SDQ). Students were given the 

Sydney Attribution Scale and school-devised tests, then matched and paired by level 

of academic self-concept, sex, and age. Paired students were assigned to control or 

one of three experimental treatments; administered by the teacher, the researcher, or 

the teacher and researcher combined. The researcher-administered treatment involved 

feedback statements about student's strengths in reading and mathematics, and 

attributional feedback statements relating sticcess to high levels of either effort or 

ability, and failure to lack of effort. In teacher-administered treatment groups, students 

received the two types of feedback from the teacher. In the combined group, students 

received both types of treatment. Assigned mathematics and reading tasks 

corresponded to ability levels of students in the experimental groups. The lessons for 

the control group continued with the feedback typical for their classes. 

Self-concept was strengthened in the researcher-administered group. Analysis 

of covariance revealed modest enhancements in several areas, including the target 

academic areas of reading and mathematics, but the effects were also positive for 

school self-concept, academic self-concept, general self-concept, and peer self- 

concept. No effects were noticeable for nonacademic self-concepts. In the combined 

group, students' self-concept was enhanced to the same extent as that of the 

researcher administered group. No significant enhancement of self-concept occurred 

in the teacher-administered group. Effort attributions increased after success situations 

for students who received the researcher-administered intervention. The treatment did 



not affect self-awibuairan totail scares. The intervention period was short, which fed 

Craven et al. (1991) to comment that stronger results might have been found with a 

longer treatment period. This study gave some evidence that academic self-concept 

may be enhanced by providing students with positive information about their academic 

strengths while redirecting failure attributions to insufficient effort. This approach holds 

promise for the benefits of attribution retraining. 

The research which has examined both self-concept and causal attributions has 

found evidence that self-concept is correlated with causal attributions for success and 

failure conditions. The relations involve a tendency for high self-concept students to 

attribute success to abilrty. Jhese students feel greater pride about their 

accomplishments than their low self-concept peers, especially in competitive situations. 

High self-concept students have also been found to attribute their failure to low ability, 

indicating a relation to internal causes (Ames, 1978). 

Low self-concept students display differing attribution patterns. After they 

experience success, they frequently attribute success to luck, indicating a tendency to 

perceive the outcome as due to some external factor which they cannc: control. 

Again self-concept has been shown to be correlated with causal attributions especially 

in success conditions (Ames 8 Felker, 1979). For failure, the connections are less 

direct. The strength of the relation between self-concept and causal attributions seems 

to be mediated by student perceptions of the degree of effort exerted to accomplish 

the learning task (Covington & Omelich, 1985). 3 



The impfication of these findings for instruction has to do with attribution 

retraining. Although only researchers' feedback was associated with improvements, 

there is evidence that when students are given specific feedback attributing outcomes 

to effort or ability, and failure to effort, mathematics self-concept can be enhanced. 

Both effort and ability are internal causes, but they differ in terms of controllability. It 

seems reasonable to inform students that success is attainable if the appropriate effort 

is exerted and that insufficient effort is associated with near-certain failure. If the 

attributional feedback focuses on effort exerted in a failure outcome this short-circuits 

one tendency of low self-concept students' to ascribe failure to the uncontrollable 

internal cause, low ability. This tendency seems detrimental to self-concept formation. 

The attributional feedback thus serves two purposes, both with positive implications for 

motivation. Str~dents are less likely to perceive failure as evidence that their ability is 

low, and they are more likely to perceive success as possible if appropriate effort is 

exerted. Thus avoiding the low ability perception, sidesteps the causal analysis that 

might have implications for lowered self-concept. Maintaining self-concept implies that 

motivation will be sustained as indicated by willingness to engage in learning, and 

persistence to complete tasks. 

Self-Concerrt and Achievement 

The previous section focused on the pair of motivational variables, self-concept 

and causat attributions. The research discussed in this section covers recent studies 

which investigated the relationship between self-concbpt and academic achievement. 



in a study examining relationships betweerr academic self-concept and 

academic achievement, Marsh (199Ua) began collecting longitudinal data in the tenth 

grade following students through the eleventh and twelfth grades, to one year after 

high school graduation. Academic ability measures collected in grade 10 included IB, 

vocabulary, reading comprehension, and mathematical reasoning. Students reported 

their previous years' average grades (as letter grades) in grades 10, 1 1, and 12. 

Students assessed their own academic self-concept in grades 10, 1 1, and one year 

after graduation by replying to three self-rating questions about school ability, 

intelligence, and reading. 

Students' grade-point averages reported in grades 11 and 12 were significantly 

correlated with prior self-concept. Although the results were statistically significant, 

Marsh (1990a) reported two limitations of the study; the use of a single measure of 

academic achievement, and the categorization of self-concept as unidimensional when 

recent evidence indicates muitidimensionality (Marsh, Byrne, & Shavelson, 1988). 

These limitations were addressed in a subsequent study (Marsh, 1992). 

Academic achievement for 507 boys in grades 7 through 10 was examined across 

eight subject areas. In this study, self-concept was measured by the Academic Self 

Description Questionnaire-11, which contained 14 scales corresponding to the subjects 

studied. School grades for each of two semesters for each subject area were collected 

as indices of achievement. 

Results provided evidence for the logic of examining mathematics self-concept 

and its relation to mathematics achievement. Domain-specific academic self-concept 



was related to achievement within that domain, suggesting that self-concept is subject 

specific. The implication of this research is that an examination of self-concept in 

relation to academic achievement should not rely on a general self-concept measure, 

rather it should be within the area of achievement being studied. In ather words, in the 

area of mathematics achievement one must examine mathematics self-concept and its 

relation to mathematics achievement. 

Motivational Variables and Achievement 

The research discussed in this section is about the relationship of mathematics 

achievement and motivational variables. Pintrick and De Groot (-1990) involved 173 

seventh-graders in a correlational study of self-regulated learning, academic 

performance, and motivational orientation (self-efficacy, value of task lo student, and 

student feelings toward the task ie., test anxiety). Measures ixluded a self-report 

questionnaire with items pertaining to "student self-efficacy, intrfzsic- value, test anxiety, 

self-regulation, and use of learning strategies" (p. 33) and classroom tasks such as 

homework, quizzes, and essays in science and English. 

Although intrinsic value of the task was strongly related to self-regulation and 

use of cognitive strategies, it was not found to have a direct relation to performance 

regardless of prior achievement level. Self-regulation, self-efficacy, and test anxiety 

were the motivationai variables which Pinirich and De Groot found to be most reliably 

retated to academic performance. 

Academic performance as measured by GPA across mathematics, English, 

sciefice, and social studies was the focus of Wentzel's (1989) study. For 203 ninth- 



through twelfth-grade students, achievement was related to goals (non-academic as 

weft as academic), and cognitions (self-referent and social). A Goal Questionnaire 

included a three-point scale to assess students' effort to achieve goals, (strength of 

goal and perceived ability of attaining it), self-referent and social cognitions (perceived 

opgortunrty to attain goal, obligation to attain the goal, and perceived teacher 

expectations that the student would attain it). 

Efforts to achieve were rnaasured by items that examined the use of 

metacognitive and effort management strategies. They included students' willingness 

to work diligently and persist with tasks perceived to be boring. A typical item query 

was, "Even when study materials are dull and interesting, I keep working until I finish." 

(Pintrich & De Groot, 199(2, p, 35). 

Achievement as measured by GPA was significantly and positively correlated 

with student reports of effort to attain single learning goals and a significantly 

negatively correlated with 'Yrying to have fun." To look at the correlations between 

GPA and efforts to attain multiple goals, students were divided into high, medium, and 

low achievement groups. The types of goals students reported trying to attain differed 

between groups. Correlations revealed that GPA was related to social interaction goals 

fur Iuw GPB students, goals pertaining to social interaction and social responsibility for 

medium GPA students, and goals pertaining to learning and social respon+ility far 

high GPA students. Seff-referent and social cognitions were correlated with academic 

anb non-academic types of goals. Perceived ability bad the strongest relation to effort 

that GPA is a good indicator of 



efforts to achieve in learning situations and that per~eived ability predicts effort to 

achieve learning goals. 

Meece, Blumenfeld, and Hoyle (1988) postulated a goal mediational model as a 

vatid means for understanding how individual and situational variables influence 

students' cognitive engagements during science activities. In this model, goals are 

behavioral intents that explain variations in cognitive engagement during learning. Goal 

orientations are assumed to mediate the effects of individual and situational variables. 

The relationships examined among different kinds of goals included task-mastery "in 

which st~idents sought to independently master and to understand their work" (p. 515), 

ego or social goals "in which students sought to demonstrate high ability or to please 

the teacher" (p. 515), and work-avoidant goais "to get work done with a minimum 

amount of effort" (p. 515). Meece et al. (1988) predicted that there would be a positive 

relation between task-mastery goals and students' ratings of their academic 

competence and also their intrinsic motivation towards school learning. Differences in 

ability perceptions and intrinsic motivation were examined in order to determine if 

individual characteristics predispose a student to adopt a particular goal orientation. 

m e  expectation was that students' goal orientations would directly influence cognitive 

engagement in science activities. 

The hypothesis was only partially confirmed. Individual difference variables were 

mediated by task-related goal orientations to some extent. In a path model, intrinsic 

motivation correlated directly with engagement patterns, and indirectly with goal 

orientations. Students reporting greater intrinsic motivation to learn placed a stronger 
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emphasis on task-mastery goals, and students who emphasized task-mastery goals 

reported more active cognitive engagement in learning activities. This study provides 

support for goal mediation models which suggest that learners interpret academic 

learning situations according to personal needs, values, and perceived abilities. An 

important finding for the present dissertation was that a general measure of academic 

ability did not contribute to the equation predicting students' goal orientati~ns and 

cognitive engagement. Therefore, in the current research the achievement measures 

were specific to the students' classroom achievement tasks. 

Another student perception that bears on the learning situation is the degree of 

perceived control by students. Perceived control was defined as consisting of three 

sets of beliefs: strategy beliefs, or the factors needed to succeed in school; capacity 

beliefs, or students' perceptions of whether they possess the necessary factors; and 

control beliefs, or predictions about the possibility of academic success. Perceived 

control and its relation to cognitive task performance was investigated by Skinner, 

Wellborn and Connell (1990). They found a direct relation between students' beliefs in 

whether they have the power to exert control over the learning situation and their 

performance. They hypothesized that teacher involvement (student perceptions of 
I 

teacher empathy) and contingency (student perceptions of the clarity of teacher 

expectations and consistency of behaviourj iniiuence children's perceived controi of 

their academic achievement. This process model describes a situation in which 

teacher involvement allows students to perceive that they have greater control over 

their own learning. 



For the 200 elementary students aged 9 to 12, a battery of measures were 

given and/or collected including the Rochester Assessment Package for Schools; the 

Perceived Control Scale (measuring strategy beliefs, capacity beliefs, and control 

beliefs); the mathematics and reading subtests of the Stanford Achievement Test; 

grades from previous year in mathematics science, social studies, reading, spelling, 

and language; a teacher-rated measure of student engagement or disaffection with 

class participation and attitudes; and a Perceived teacher context scale (student rating 

of contingency and involvement). 

A direct, but weak relation was found between achievement and perceived 

control which led to the suggestion that controllability is a dimension that influences 

student success. If the locus of control is perceived as internal, students are more 

likely to exert effort. Because the relation was not large, one might assume that the 

influence of perceived control is not great. However, Skinner et al. (1991) suggested 

that the analysis may have underestimated the relationship because perceived control 

may also have been related to cognitive engagement in learning tasks. Skinner et al. 

(1991) suggested that perceived control may have interacted with two other self- 

system processes, perceived autonomy and affiliation with the teacher and other 

students. All three systems should be maximized in an ideal learning environment. 

Thay fiirther surmised that since there are three self-system, then the effects of a Irw 

ievei in one area may be countered by high ievels of other self-systems. In learning 

situations where students perceive that they have limited capacity to control success 

or failure, academic engagement may still increase if the other self-systems are 



operating, such that students have high perceptions of autonomy or feel a connection 

to teachers. 

Internal causes and self-regulation were examined for 110 gifted secondary 

students whose mean age was 16.4 years (Powers, Douglas, Cool, & Gose, 1985). 

The study examined the eight attributions for success/failure described by Weiner 

(1980) with achievement motivation in mathematics (assessed by the Achievement 

Motivation Scale), while controlling for effects from anxiety and self-esteem. 

The results lend support for Weiner's theory. "Apparently those who attribute 

their success to effort tend to have a greater achievement motivation" (Powers et al. 

1985, p. 752). Effort was found to correlate positively with achievement motivation after 

success, and negatively after failure. Although, Powers et al. (1985) reached this 

conclusion, it is interesting that they did not investigate students' real achievement. 

Between-sex differences (t-test) were not significant. Self-esteem correlated with 

mathematics ability in both success and failure outcomes. After failure, self-esteem 

also correlated with task difficulty. Correlations between self-esteem and other 

attributions were not significant. 

No correlations were found for self-esteem and anxiety with achievement 

motivation. Effort attributions for success in mathematics correlated with achievement 

motivation. Attributions to lack of effort in failure correlated with achievement 

ttributions to effort had a noticeable 

her attributions were not 

f-esteem nor anxiety 



contributed greatly to the correlations among effort attributicns of mathematics 

success and failure and achievement motivation. 

Interventions may change the pattern of attributions made by students. When 

Schunk (1982) examined relationships among effort, self-efficacy, and mathematics 

achievement with 40 seven-year-olds he included a treatment in which students were 

given feedback about attributions. Two pretest instruments were used, an arithmetic 

skill test and a self-efficacy scale. After an initial treatment session, in which students 

worked on an instructional subtraction packet, they were assigned randomly to four 

treatment groups. In one group (past attribution treatment), students were given 

effort-related comments in the past tense (i.e., "You've been working hard" p. 551) 

after students replied to a question about the page they had been working on. The 

future attribution group received comments related to future effort, "You need to work 

hard" (p. 551) after students indicated the page they were working on. The third 

group, were monitored in the same way as the other two treatment groups, but 

received no comment by the proctor after identifying the page they were working on. 

The control group received no training beyond the initial instruction package. 

The monitoring group who did not receive attribution comments was the only 

group that did not show a significant increase on the mathematics posttest. The past 

attribution groups performed significantly better than the other groups (p < .01). Past 

attribution was the only treatment shown to have an effect on arithmetic efficacy. 

Students in this treatment were also more persistent. They completed significantly 

more problems than the future attribution, or training control groups. 



Task involvement, skill development, and perceived arithmetic self-efficacy were 

all improved by providing students with specific attributional feedback showing the 

connection between prior achievement and individual effort they expended to learn 

(Schunk, 1982). Schunk's results provided support for a positive relationship linking 

effort attributional feedback with self-efficacy and mathematics achievement. 

Attributional feedback and skill-training also had a positive effect on 

achievement for 84 learned helpless sixth graders (Relich, Debus, & Walker, 1986). 

Instruments used included the Arithmeti-s Specific Attribution Scale (ASAS), a division 

skills test, a time-on-task measure, a self-efficacy measure, and a learned helplessness 

index. There were four treatment groups including: modelling, self-instructional 

practice, modelling with attribution, and self-instructional practice with attribution; and a 

control group. In the modelling group the students watched the experimenter solve 

division problems for 5 to 10 minutes at the start of the class. This was followed by 

practice and self-directed mastery. In the self-instructional practice group the 

experimenter reviewed the instructional booklet for 5 to 10 minutes. Students then tried 

to solve problems with restricted feedback. In two attribution groups students followed 

similar procedures, but they also received 10 to 15 minutes of attribution retraining 

statements relating outcomes to effort or ability. 

Compared to the control group, there was a significant increase from pretest to 

posttest for all treatment groups on the achievement test and on the self-efficacy 

measure. The two attribution groups also showed adgnificant improvement on the 

indices of learned helplessness and persistence. Persistence also improved for the 



rnodeliing group. The prirnav goal was to improve student achievement. That this 

occurred along with an improvement in self-efficacy suggests that there is an 

interrelationship between self-efficacy and causal attributions. The learning implication 

may be that achievement is not directly mediated by students' attribution information. 

Attributional feedback may be treated by students as evidence of improved self- 

efficacy which in turn has an effect of improving achievement. Although positive results 

were found only for the skill training groups, the results w6re enhanced when 

attribution retraining was included, such that self-efficacy perceptions improved, while 

feelings of learned helplessness declined. Relich et al. (1986) concil~ded that training 

students in both skills and attributions helps to reduce learned helplessness. 

In their study of attributional feedback about students' effort and ability, Schunk 

and Rice (1986) included an examination of relationships with reading achievement, 

attributions, and self-efficacy for a sample of 40 fourth- and fifth-grade remedial 

readers. Subjects were given a self-efficacy measure, and a reading comprehension 

skill test, then they were randomly assigned to one of four attribution feedback groups. 

The ability-ability group received feedback related solely to ability, and the effort-effort 

group received only effort-related feedback. The ability-effort group first received ability 

feedback followed by effort feedback, while the effort-ability group received feedback 

in the reverse order. The training period consisted of 30 minute sessions over 15 

consecutive days. After the last training session, attributions were assessed and a 

parallel form of the achievement pretest was administbred. 
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Ability feedback proved to be the most effective method for raising students' 

valuations of self-efficacy, while effort feedback was significantly less important. The 

self-efficacy conclusions were supported by a significant difference between causal 

attributions for ability and effort. Students whose training session ended with ability 

feedback emphasized ability in their causal attributions. Students who received ability 

feedback solely were most likely to give high self-efficacy ratings. Self-efficacy ratings 

were also high for stude~ts who received ability feedback followed by effort feedback 

and this ability/effort feedback group was more likely to attribute success to effort. 

Thus, ability feedback contributed to improvements of self-efficacy beliefs. Following 

the ability feedback with effort feedback encouraged students to focus their causal 

attributions on effort, which is internal and therefore, controllable. 1 

In a specific situation attribution retraining has been found to be effective in 

facilitating acquisition of a cognitive learning strategy. Borkowski, Weyhing, and Carr 

(1988) offered 75 learning-disabled students in upper-elementary classes an 

instructional treatment in summarization strategy use designed to improve reading 

comprehension. The instruction was augmented by attribution retraining following the 

logic that in addition to content and strategy knowledge, learning disabled children 

need to be taught to attribute their success to effort and to avoid attributims to low 
b 

ability when they encounter failure. 

The resuits showed limited success for the treatment and provide guidelines for 

future attribution retraining. The results were program~specific. Improved achievement 

was not reflected in a standardized diagnostic reading measure. Neither was there a 



generalized change in antecedent attributisnal beliefs. Xovvevar, enhancements 

occurred in students' abillty to activate and implement the cognitive strategy. 

Subjects taught to search for topic sentences, to focus on main ideas and 

details, and to summarize paragraphs showed a fifteen percent improvement in their 

efficacy to summarize paragraphs after treatment. Those students who were given the 

reading strategies treatment combined with explanations that effort is required to 

deploy cognitive learning strategies improved their paragraph summarization skills by 

fifty percent. 

The relative achievement improvement as expressed in gain scores suggests 

that attribution retraining has a role to play in encouraging learning disabled students 

to select a cognitive strategy. Borkowski et al. (1988) discussed the results as an 

argument for supplementing quality instruction that includes training in metacognitive 

processes with attributional feedback. That attribution feedback influenced stt~dent 

motivation to learn was demonstrated by enhanced strategy maintenance and 

generalization of inferencing ability some six months after treatment. Borkowski et %I. 

(1988) have suggested that strategy instruction may be ineffective for students with a 

history of academic failure, as is typical of learning disabled persons. 

While generalized change of antecedent attributional beliefs may be more 

difficult to achieve, the research of Borkowski et al. (1988) holds promise for instituting 

subject-specific attribution retraining as a component of instruction in strategy 

knowledge. Within a content domain such as mathematics, the learning may be 

enhanced if students select appropriate metacognitive strategies and exert the 
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cognitive effort to engage in the mathematics learning. Students may become more 

strategic in their learning as they are made aware that negative attributions may hinder 

efforts to learn (Borkowski, et al., 1988). 

This series of articles concerning attribution retraining has relevance to the 

current study for four reasons: the results suggest that attribution retraining can occur, 

it can have a positive effect on achievement, that it facilitates strategy acquisition and 

activation, and that motivational variables are intercorrelated. The focus of the current 

study is on specific correlations among mathematics self-concept, causal attributions, 

and achievement. 

Self-Concept. Causal Attributions, and Achievement 

The results of the study conducted by Marsh, Cairns, Relich, Barnes, and 

Debus (1984) support a view that attributions may be content-specific and also more 

complex than bipolar. Their purpose was to investigate relationships among 

dimensions of self-concept, dimensions of attributions, and achievement. A group of 

248 fifth-graders were given four instruments: the Self Description Questionnaire (SDQ) 

which measures facets of self-concept; the Sydney Attribution Scale; and two 

standardized reading achievement tests, one a cloze test, The Gap (McLeod, 1977) 

requires students to supply correct grammatical forms to fill gaps left when words are 

deleted from a passage, and the other a Primary Reading Survey Test devised by the 

Australian Council for Educational Research. 

The variables, reading self-concept, reading attributions, and reading 

achievement were all intercorrelated. Reading achievement was significantly correlated 



with reading self-concept, and with attributions for three reading scales. Positive 

correlations were found between total academic self-concept and the success 

dimensions of ability and effort on the attribution scale. Negative correlations were 

found for the failure dimensions of ability and effort. Mathematics ability attributions 

were most highly correlated with self-concept in mathematics. Similarly reading ability 

attributions had the highest correlation with self-concept for reading. Achievement in 

reading correlated with reading self-concept, and to z smaller degree with general 

school self-concept. However, reading self-concept was not related significantly to 

mathematics or nonacademic topics. Thus ability attributions seemed to be content 

specific. The authors concluded that, "Mathematics ability attributions are substantially 

more correlated with mathematics self-concept than with reading self-concept, and 

contrawise for reading/abiiity attributions" (Marsh et al., 1984, p. 29). 

An interesting finding about attributions is that students will take responsibility 

for personal success when they have a positive self-concept, but they are less likely to 

see themselves as responsible for failure (Marsh et al., 1984). Weiner considered 

success and failure as opposite ends of a single dimension. Based on such a bipolar 

view, one would anticipate that students take responsibility in both success and failure 

situations. However, the results Marsh et al. describe unkrcut such a view since 

students attributed success and failure to different causes. This makes the assumption 

of single bipolar dimensions, such as an internal-external continuum, seem less 

tenable. Tine results also call into question the gener;llizability of the madel, since 



Weiner proposed that the two bipolar dimensions would generaiize across outcomes, 

academic topics, and perceived causes. 

Marsh (1984) found similar results when he replicated the Marsh, et ai., (1984) 

study with a sample of 559 fifth-graders using instruments that included a modified 

Sydney Attribution Scale, the SDQ, Primary Reading Survey Tests, and Class 

Achievement Test in Mathematics. Students tended to have better academic skills and 

higher academic self-concepts when they attributed their academic success to internal 

ability and effort. For students who experience academic failure and attributed the 

cause of that performance to low ability and low effort, both academic skills and 

academic self-concepts also tended to be lower. In addition, self-attributions and self- 

concepts were specific to academic content. For instance, verbal ability attributions 

were not predictive of mathematics self-concept. Total academic self-concept 

correlated positively with success/ability and success/effort, and negatively with 

failure/ability, and failure/effort. 

Based on prior research (Covington & Omelich, 1985; Marsh et al., 1984; 

Relich, 1983) Marsh (1984) expected that achievement would be more highly 

correlated with abilityattributions than with effort attributions. Results confirmed 

expectations in both success and failure conditions. However, achievement correlated 

more highly with failure/ability attributions (r = -.41, p < .001) than with 

success/ability attributions (r = -32, p c ,001). Elaborating on the complex 

interrelationships of motivational variables, Marsh, Walker, and Debus (1 991) evaluated 

an academic self-concept made1 with an internal/external frame of reference in relation 



to achievement and self-efficacy. The academic self-concept of 410 fifth-grade 

students was measured by Mathematics and Verbal scales of the SDQ-1 instrument 

(Marsh, 1988). The mathematics and verbal self-efficacy scales asked students to 

predict whether they could correctly answer items on a mathematics and a verbal test. 

Other academic instruments included the Primary Reading Survey Test, the Paragraph 

Understanding Test, The Gap, a word problems test, and a mathematics test. 

Further evidence that self-concept is a content-specific construct was found in 

the weak correlation between mathematics and verbal self-concepts (r = .19). This 

relation was weak despite the finding of high correlations between mathematics 

achievement and verbal achievement (r = .78) and mathematics self-efficacy and 

verbal self-efficacy (r = .59). Achievement had a different pattern of effects with self- 

concept than with self-efficacy. Verbal achievement was correlated was positively with 

verbal self-concept (.GI) and negatively with mathematics self-concept (-30). Similarly, 

the correlation of mathematics achievement was positive with mathematics self- 

concept (.%) and negative with \ierbal self-concept (-.57). Verbal achievement had a 

significant correlation with verbal self-efficacy (.28), but not with mathematics self- 

efficacy. Mathematics achievement was significantly correlated with mathematics self- 

efficacy (.a), but not with verbal self-efficacy. 

For the present study, the most important conclusion fmm the !atter set of 

stiidies is that self-ccmept is subject specific (Marsh et al., 1984; Marsh, :984). The 

fact that within-domain refations are strongest is germane to the present study which 



exmines studenl' academic setf-concept, causal attributions, and achievement all 

within a single subject domain, mathematics. 

Summary of Self-Concept, Causal Attributions, and Achievement 

From the research, a number of connections among motivational variables have 

been described, the first being that students' causal attributions, achievement, and 

seff-concept are all intercorrelated (Marsh et at., 1984). Patterns can be discerned 

between pairs of motivational variables. Students who have better academic skills and 

higher academic self-concepts tend to attribute their academic success to the internal 

factors, ability and effort. Students who attribute the cause of academic failure to low 

ability and low effort, tend to have both lower academic skills and academic self- 

concept (Marsh, 1984). 

High seif-concept students have been found to attribute success to ability more 

often than low self-concept students (Ames & Felker, 1979; Marsh, 1984; Marsh et al., 

1984; Powers et at., 1985), and are more likely to feel pride (Ames, 1978). Low self- 

concept students more frequently attribute their success to luck (Ames & Felker, 

1979). After failure, high seff-concept students have lower perceptions of their ability 

[Ames, 1978; Marsh, I=), and self-esteem is inversely correlated with task difficulty 

(Powers et at., 1985). However, Ames and Felker (1979) found no difference between 

the two groups after experiencing failure, both attributed failure to low effort. 

Compared to high self-concept students, low setf-concept students are more likely to 

perceive failure as due to incompetence (low abifity), and, experience more humilation 

(Covirr@~n & Omelich, f 979). Woreovw, mathematics ability attributions are most 



highly correlated with mathematics self-concept (Marsh, 1984; Marsh et al., 1984). 

Therefore, in measuring the relations between self-concept and attributions, measures 

should be subject-specific. 

Literature concerning self-concept and achievement indicates that school grade 

point averages are significantly related to prior self-concept (Marsh, 1990a). However, 

self-concept is subject specific and its relationship to achievement in the same domain 

is stronger than its relation to achievement in other domains, or to achievement in 

general (Marsh et al., 1984; Marsh, 1992). Particularly, in mathematics, achievement 

correlates with mathematics self-concept (Marsh et at., 1991). 

Ability and effort are dimensions related to student achievement. Achievement 

as measured by GPA is related to efforts to achieve in learning situations (Pintrich & 

De Groot, 1990; Wentzel, 1989) and perceived ability is related to efforts to achieve 

learning goals (Wentzel, 1989). Similarly, a direct relation has been found between 

students' performance and their beliefs in whether they have the power to exert 

control over the learniq situation and their performance (Skinner, Wellborn, & Connell, 

1990). Marsh (1984) found that achievement was more correlated with ability than 

effort attributions in both successful and failure conditions. Several researchers have 

found that attribution feedback has a positive influence on achievement in mathematics 

(Relich et al., 1986; Schunk, 1982; Schunk & Rice, 1986). Marsh et al. (1984) found 1 

that subject-like causal attributions and achievement are correlated, that is, reading 

achievement correlated with reading attributions. In the case of mathematics, 

achievement correlated positively with mathematics self-efficacy (Marsh et al., 1991). 



Drawing from these research findings in the present study it was expected that: 

1. Students with high academic performance in mathematics would have a 
corresponding positive mathematics self-concept. Students with low 
performance would have low mathematics self-concept. 

2. There would be a positive correiation between mathematics self-concept and 
mathematics achievement in both success and failure conditions. 

3. Mathematics ability, effort, and studying attributions would correlate positively 
with mathematics self-concept under both successful and failure conditions. 81 
these three correlations, it was expected that the strongest relation would be 
between attributions to mathematics ability and mathematics self-concept. 

4. Correlations of mathematics achievement with ability and effort or studying 
attributions would be positive for both success and failure conditions. There 
would be higher correlations between mathematics achievement and 
mathematics ability attributions that between mathematics achievement and 
mathematics effort attributions. 

5. Students with the higher academic performance would be more likely to 
attribute success to ability and effort, than to good luck or ease of task. 

6. Students in the success condition would have higher correlations between 
mathematics self-concept and internal attributions than between mathematics 
self-concept and external attributions. As a corollary these students' 
achievement scores would have highsr correlsrions with internal attributions 
than with external attributions. 

7. Students in the failure condition would have higher correlations between 
mathematics self-concept and internal attributions than with external attributions. 
Achievement scores would also have higher correlations with internal 
attributions than with external attributions. 

Self-concept. Causal Attributions, and Gender 

Gender differences tfm been noted in the rekitionship between self-concept 

and attributions (Ames, 12178). When students were paired, females were found to 

attribute ability to their partner rather than to themselves more often than males. For 

males, positive self-talk was used more often in competitive than in noncompetitive 



settings, whereas females did not vary seff-talk by setting 
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There was a tendency af 

males to perceive the tasks as being more difficult than females did. 

In Ames and Felkers' (1979) study of attributions, self-concept, and self- 

reinforcement described previously, few gender differences were found. Contrary to 

expectations, there were no differences between high self-concept males and females 

in ascribing success to effort. However, in terms of reward, males made more self- 

congratulatory statements after successful conditions than females. No gender 

differences were found in the failure condition for any measures. 

As part of an empirical testing of self-worth theory by Covington and Omelich 

(1979), 360 undergraduates were given a brief form of the Michigan State Self-Concept 

of Ability Scale to examine whether differences in self concept are influenced by ability 

attributions in failure conditions. Students were assigned to four failure vignette 

conditions: high effort with an excuse (test content was not covered in class), high 

effort without an excuse, little effort with an excuse (student was sick), and little effort 

without an excuse. In addition to the self-concept measure, students estimated their 

ability and feelings of shame following failure on a self-rating scale. 

Results indicated that high self-concept females were less likeiy to attribute 

failure as evidence of incompetence than low self-concept females, but this difference 

was not found for males. Females experienced significantly more shame following 

failure than males did. Covington and Omelich (1985) suggested that this difference 

was largely due to low self-concept females, who experienced more shame than high 

self-concept women. Gender differences have also been noted in causal attributions. 



fn a study of 406 grade 7 students, Wohedzia (1991) found the following gender 

differences: boys attributed failure to low effort more often than girls; girls attributed 

failure to low ability and task difficulty mofe often than boys; and after failure 

outcomes, boys retained a higher seff-concept than girls. 

These previous studies which cover relationships between self-concept and 

causal attributions included an investigation about gender. Two relevant conclusions 

may be drawn: there are between-gender differences and there are also within-gender 

differences, especially in self-concept. Woudzia (1991) found that failure has less of an 

effect on boys' self-concept than it does on girls'. Ames (1978) found differences 

between genders in self-concept and attributions; however, there was no difference in 

effort attributions made by males and females if both groups held a high self-concept 

(Ames & Felker, 1979). While attribution patterns between high self-concept males and 

high self-concept females are sirnilar, there are within-gender differences for females. 

High and low self-concept females make differing attributions following failure. Failure 

is perceived as evidence of low ability by females with low self-concept. High self- 

concept females are more resilient, in that they are more likely to retain a high self- 

concept after failure. 

Academic Self-Concept. Achievement. and Gender 

The previous discussion suggested that students with a higher self-concept do 

not differ by gender in their attributions to causes. If self-concept is associated with 

between gender similarities in attributions, it seems reasonable to determine whether 

there are between-gender differences in achievement according to level of self- 



concept. Byrne and Shavelson (1987) investigated gender differences in self-concept 

with 832 grade 11 and 12 students using a battery of seff-concept measures, including 

the Self Description Questionnaire I l l  (SDQ-Ill), the Affective Perception Inventory, the 

Self-esteem Scale, and the Self-concept of Ability Scale. For males, they found that 

academic self-concept correlated higher with mathematics grades than English grades. 

The reverse was true for females. Although girls had higher mathematics grades, their 

mathematics self-concept was lower than boys. 

Relationships among mathematics, verbal, and general self-concept, and 

success expectations across genders were investigated by Skaalvik and Rankin 

(1990). A total of 117 males and 114 sixth-grade females were assessed using 

mathematics and verbal tasks developed for the study, and the Academic Self-Esteem 

Scale developed by Skaalvik. Success expectation measures were gathered by asking 

students to predict whether they could master each sf the tasks on the WQ tests. 

Boys predicted more expectations of task mastery than girls. Verbal self- 

concept correlated strongly with girls' general academic self-concept, but not with 

boys'. For mathematics self-concept, the correlation with mathematics achievement 

was positive with boys, and negative with girls. Girls' general academic self-concept 

was related to mathematics achievement, but not to verbal achievement. The pattern 

was reversed for boys, showing a contribution to general academic self-concept from 

mathematics and verbal achievement for both genders. With girls, verbal achievement 

was related to verbal self-concept, which in turn related to general academic self- 

concept. This indirect relation was not found in mathematics. Girls' mathematics 



achieverne.nt was diredfy reiated to general academic se!f-concept. The relations were 

reversed for boys. General academic self-concept was directly influenced by verbal 

achievement, whereas the effects of mathematics achievement on general academic 

seff-concept were indirect and mediated by mathematics self-concept. 

Two results from these studies are relevant to the current study and form the 

basis of hypotheses. It is interesting that the tendency for girls was to have a lower 

mathematics self-concept despite the fact that their grades were higher (Byme & 

Shavelson, 1987). That boys are more likely to predict higher scores for mathematics 

assessments may also be a reflection of higher self-concept for boys in mathematics 

(Skaalvik & Rankin, 1990). 

Causal Attributions. Achievement, and Gender 

Travis, McKenzie, Wiley, and Kahn (1 988) investigated gender differences in 

achievement, causal attributions, and cognitive aspects of achievement behaviour for 

179 female and 242 male college students. Subjects' causal attributions were related 

to a success or failure event that they had experienced in the past year. 

In success situations, there were no significant differences between the sexes. 

However, for the failure protocols, men consistently repsrtsd higher expectations for 

future achievement success. This finding was significant, and appeared in all 

achievement domains. Women typically had lower expectations for their future 

academic achievement. 

For the purposes sf the current study, the findings of Ryckman and Peckham 

(1987a) are relevant, since they suggest hat females studying mathematics are more 



likely to report learned-helplessness than males. They examined success and failure 

attributions in both language arts and mathematics, and science domains with 325 

students from grades 4 through 12. Attributions were measured by the Survey of 

Achievement Responsibility and achievement was measured by grades in language 

arts, mathematics, and science. 

Although achievement data did not reveal a difference between males and 

females, the attributions that females made for the mathematics outcomes differed 

noticeably from those of males. Females made differing attriblrtions in success end 

failure situations for language arts and mathematics. When successful in language arts 

they perceived the outcome as evidence of personal ability. However, "girls see little of 

mathematics success as attributable to ability ... for boys, there is little difference 

between subjects on success and only moderate differences for failure" (19878, p. 

124). Males and females had the same pattern of attributions for task difficulty and 

also for luck attributions in mathematics. For effort attributions, the patterns of males 

and females were similar but not identical. There was little difference for failure 

outcomes, except that females rarely attributed mathemati~s failure to lack of effort. A 

difference was noted in mathematics success outcomes, Males tended to choose 

ability attributions, while females chose effort. Thus, males perceived success as 

evidence that they were good in mathematics, but females perceived success as being 

caused by high effort. This led to the conclusion that females may not give themselves 

credit for having high mathematics ability. While the males were likely to see a positive 



outcome as evidence of high ability, the females were likely to feel that high 

achievement was a result of high effort. 

One of the key questions of Ryckman and Peckham (1987b) was whether 
F 

females and males differ in their attributional patterns in mathematics/science. Their 

sample of 141 1 was drawn from a pool of 15,000 Seattle students in grades 4 through 

1 I. The Survey of Achievement Responsibility was again used to measure attributions 

and grades in mathematics and language arts were the achievement measures. 

Ryckrnan and Peckham (1987b) found differences in the attribution patterns between 

genders and commented that females' attributions were less adaptive. In elementary 

school, males had higher ability scores than females in success situations while there 

was no gender difference upon failure. The ability scores for older males were higher 

for success outcomes and decreased for failure outcomes. The ability scores were 

also higher for older girls, but the increase was very small. The difference in ability 

attributions between boys and girls evident for success outcomes in elementary school 

was exaggerated by the time they reached high school. Ability attributions for success 

outcome in high school were much higher for males than for females. 

While Ryckman and Peckham focused on gender differences in attributions for 

school age subjects, gander differences have also been investigated for attributions 

made by adults. The purpose of a study conducted by Sousa and Leyens (1987) was 

to investigate the causal attributions for women's and men's achievement in terms of 

stereotypes of gender roles. The sample in this case was 24 male and 24 female 

university students in Portugal. Using eight pairs of stimulus drawings depicting a man 
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or woman building a house of cards, subjects were led to believe that they were 

developing items for a fictitious test to discern gender differences. Each subject wrote 

a story about success expectations and reasons for the outcome. 

In the free-response format which allowed subjects to use their own language 

rather than experimenter-imposed terminology, men and women were found to use 

different vocabularies to describe outcomes. Sousa and Leyens focused on the social 

content of the attributions and suggested that causal explanations offered by persons 

are influenced by ingrained perceptions of gender roles. A conclusion made by male 

subjects was that females' success was not produced by ability. Males attributed 

success by females as a product of effort or luck. For females their causal 

explanations were related to the task at hand and the gender of the participant did not 

influence their imputed attributions. 

The ability attribution differences between males and females found by Sousa 

and Leyens provide some evidence that evaluations of others' achievements differ by 

gender. These findings are of particular interest for this dissertation which includes 

interviews of males and females who were asked to infer attributions made by 

participants in hypothetical achievement situations -- once for a male and once for a 

female. The primary purpose of the interviews was to determine if belief sets supplied 

in the research were valued by the subjects. Using ma!e and female characters in the 

stimulus scenarios allowed for a determination of gender differences in imputing both 

affect and cause in scenario character's success and failure when the character is the 

same sex as the respondent or when they are of differing genders. 
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Stipek and Gralinski (1991) examined gender differences in causal attributions 

about mathematics performance before and after a mathematics exam with 194 third- 

grade students, and 279 students in junior high school. Prior to their mathematics 

test, students were given a pretest questionnaire on achievement beliefs. The posttest 

questionnaire was given 1 to 3 days after the mathematics test. 

Girls' beliefs in their ability to achieve were found to be more negative than 

boys' in that Phsy made lower initial ability ratings, and predicted lower examination 

scores than boys, an indiation of lower expectations. Following the trend noted in 

prior research, when girls experienced failure they were more likely to ascribe the 

cause to low ability than boys. Conversely, in success outcomes, that girls were less 

likely to take credit than boys by attributing their success to personal high ability. 

However, these differential causal attributions were not associated with shame 

reactions. Although girls made different (low) ability attributions when failure outcomes 

were encountered, they did not report feeling any more shame than boys for the same 

event. 

In one recent mathematics attribution study in which gender differences were a 

central issue it was found that a relatively low expectancy of mathematics success was 

negatively related to attribution patterns (Tapasak, 1990). Although achievement was 

similar, males and females exhibiled different perceptions about their relative 

performance. in this study students were more likely to attribute success to unstable 

factors end failure to stable factors. Tapasak defined relative mathematics expectancy 

(RME) as the students prediction for mathematics success with a high RME 



representing a prediction for success in mathematics. Tapasak allowed subjects to 

rate their own relative mathematics expectancy (RME) and used chi-square analysis to 

compare these personal ratings with expected frequencies according to student 

GPA's. Students were categorized into high, middle, or low expectancy groups 

according to ranking on a self-rating scale. The high group consisted of students in 

the top third of success expectancy. The low group consisted of students in the 

bottom third. The low expectancy group, from a sample of 239 eighth-grade 

mathematics students, consisted of a disproportionate number of females. Conversely, 

the high expectancy group contained a disproportionate number of males. Based on 

the students' mathematics grade point averages (GPA's), the researcher anticipated a 

more equal distribution of males and females in the high expectancy group, since 

there was no indication that males' achievement was superior to females' 

achievement. In fact the reverse was true. The prediction that females would rate 

themselves lower was examined by analyzing the "expected" frequencies with tRe 

"observed" frequencies which were students' self-ratings of high, average, or low. 

The correlations between RME and mathematics GPA were found to be 

positively significant for both males and females. The hypothesis of differential self- 

rating by gender was upheld. The high RME group contained a significantly larger 

number of males, while the low RME group had a significantly greater number sf 

femaies. The low RME group was characterized as having a more "negative" 

expectancy-attribution patterns, negative in terms of achievement motivation and 

learning. Thus, females were described as being more likely to predict lower 
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mathematics achiwement. Tapasak noted that this self-rating was discrepant since the 

grade eight girls' mathematics GPAs were generally higher than the boys'. This 

response pattern was characterized as "negative" since the girls' tendency was to 

attribute success not to ability, but to effort, yet low ability was seen as a main cause 

for failure. Tapasak suggested that future research might examine whether high RME 

students interpret failure differently, or whether they perceive that causal factors 

change. 

Students with relatively high levels of success would presumably have high 

levels of academic expectation. Using program placement as an indicator, Boss and 

Taylor's (1989) study included students with high, medium, and low relative success 

expectancies. Students' ability groupings were based on their academic placement in 

Ontario secondary schools which have three academic programs: the advanced 

program which leads to university, the general program which leads to college, and 

the basic program which includes vocational courses for students presumed to lack 

the aptitude necessary for general or advanced studies. Boss and Taylor (1989) 

hypothesized that students in high-performing academic programs would display 

internal characteristics and that students in low-performing basic programs would be 

more external. The sample of 267 Ontario grade nine students from three ability 

groupings were administered a Locus of Control Scale (Nowicki-Strickland Locus of 

Control Scale for Children) and the lntellectval Achievement Responsibility 

Questionnaire, 
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No gender differences wee found for the total group on the locus of controi 

measure. However, when group differences were examined, advanced students were 

significantly more internal than other students. Within the advanced group, males and 

females did not differ. Effect sized were not reported. For a more fine-grained analysis 

of the data, Boss and Taylor subtracted the Internal Success mean from the lnternal 

Failure mean to create a difference score for both genders in all three groups. The 

difference score was very large for females in the general (1.43) and basic programs 

(1.27) yet small in the advanced program (0.31). There was little variation in differencs 

scores for males (general = O.26, basic =0.14, and advanced = 0.46). 

Since the differences were not apparent for the whole group, Boss and Taylor 

concluded that an internal-external explanation of differences between males and 

females does not hold for high-achievers. Different attribution patterns were traced to 

the attributions made by females at lower achievement levels. For students in general, 

the canclusion reached was that an internal disposition is associated with higher levels 
6 c  

of achievement. Despite non-significcznt gender differences, Boss and Taylor (1989) did 

find that the difference between intermlized success and internalized failure was 

smaller for males (mean=O.33) than females (mean=0.%8). 

tf high-school students are grouped by program, those in academic programs 

directed towards college entrances have higher expectations of success. Students 

who do enrol in coifege may be presumed to be in this high success expectancy 

group. Within this group gender differences may be found. Gaeddert (1987) used the 

Personat Attributes Questionnaire to determine the extent to which 335 college 



students adhered to sex rules. He was interested in the prediction that when students 

have successful achievement outcomes, females make unstable and external 

attributions more often than males. If true, this relation could have its source in sex- 

role stereotypes. The logic of the study required subjects to recall outcomes in five 

different domains. Work and sports were considered masculine domains. The social- 

affitiative domain was mnsidered feminine, and the other two domains (scholastic and 

personal growth) were considered gender-neutral. Students with high acceptance of 

rule stereotypes would be expected to make according attributions. That is, a 

masculine orientation would be associated with internal attributions while a feminine 

orientation would be associated with external attributions. 

Hierarchical muttipte regression revealed no significant differences between 

genders in their attributions, refuting the sex-role hypothesis. Students made fewer 

attributions to effort for scholastic achievements than they did for other domains. 

Causal attributions were influenced by students' achievement standards and goals, 

their expectations for success or failure. 

Because effort and ability attributions are internal Gaeddert predicted that 

students would make more internal attributions for scholastic achievements which 

h ~ v e  objective standards of success. The hypothesis was confirmed for ability 

aributions, but the fact that fewer effort attributions were made was an unexpected 

resuil. Gaeudert suggested that future investigations shouiu consider wnether 

achievement attributions are mediated by other motivational variables, specifically 

standards for academic success. 



58 

Kraft (1991) also found evidence for attributional differences between genders. 

Forty-three successful black undergraduate students at the University of Maryland 

were interviewed to determine the factors that these students valued as influences for 

their academic success. The women had an average GPA of 2.45, and the average for 

men was 2.78. Although Kratt followed the model Weiner established in a general 

stimulus protocol, the form of student response was much different from other 

research. Instead of presenting scenarios with a restricted attribution set as probable 

causes, Kraft (1991) allowed the students to use their own words to describe the 

source of academic success. There were no limits on the length or form of student 

response. 

Kraft aggregated responses and found that students identified 11 major causes 

for their academic success. Only two causes from the Weiner attribution set were 

found, ability and effort. There was also evidence of attributional differences between 

genders. Although 47% of the males cited ability as important to academic success, 

fewer that 4% of the females mentioned it. Conversely, supportive faculty was seen as 

a factor important to academic success by 61% of the females, but only 27% of the 

males. Males cited ability (47%) and effort (53%) as major causes more often than 

females (4%, and 11% respectively). Two other significant causes for males were 

discipline or organized effort (47%) and ambition (40%). Ambition was not a relevant 

cause fur many female students (1 I %f , but they cited discipline as often as males did 



On the basis of these results, Kraft (1991) argued that Weiner's (1979) belief 

taxonomies are too restricted since the subjects she interviewed made attributions to 

more factors than Weiner described, leading to the conclusion that open-ended 

responses are required to get a full picture of student causal attributions. Attributions 

to effort were more complex than a simple allocation along a locus of control 

dimension. These subjects also added a quality component to the controllability 

dimension by separating task persistence or hours of study, from organized effort or 

discipline. 

Based on Kraft's findings, two questions were considered for this dissertation: 

whether the belief taxonomies should be expanded or whether a methodological 

enhancement could be used to accommodate Kraft's criticisms. Kraft argued that the 

causal beliefs her participants valued were broader and/or less discrete than the 

limited number of dimensions proposed by Weiner. Rather than provide an expanded 

belief set, a decision was made to use Weiner's structure, but validate it by giving 

students the opportunity to use their own vocabulary in an open-ended response. This 

enhancement also accommodates Kraft's second point that validity is lacking if the 

terms endogenous to the students are not represented in the belief set. Therefore, 

including open-ended interviews was deemed a reasonable alternative which permits a 

cross-check on the Weiner belief set. Analogous to discussions about personalizing 

and internalizing cognitive strategies, students would have the opportunity to describe 

factors that they deem important to academic success. 



Self-Corscept, Causal Attributions, Achievement. and Gender 

The current study examines the three motivational factors of self-concept, 

causal attributions, and achievement with respect to gender differences. An 

exhaustive literature search was undertaken for the present study, and no empirical 

study was found that included gender in an investigation of this cluster of factors. 

Summary of Self-Concept. Causal Attributions. Achievement. and Gender 

High self-concept females and males do not differ in ascribing success to effort 

(Ames & Felker, 1979). For males, self-concept does not influence ability attributions, 

whereas high self-concept females are less likely to attribute failure to low ability than 

low self-concept females, (Covington & Omelich, 1979). For failure, Woudzia (1 991) 

found that males made more attributions to low effort, whereas females made 

attributions to low ability and task difficulty. After failure outcomes, males retained a 

higher self-concept than girls. 

Self-concept is subject specific for both genders. Mathematics achievement has 

been found to influence girls' general self-concept, but not boys' (Skaalvik & Rankin, 

1990). The correlation between mathematics grades and mathematics self-concept 

was higher for males than for females (Byrne & Shavelson, 1987). Girls' may have a 

lower mathematics self-concept than boys' even when they have higher mathematics 

grades (Travis et al., 1988). 

While males are likely to attribute success to ability, females are more likely to 

attribute mathematics success to effort, yet no gender differences were found after 

failure (Ryckman & Peckham, 1987a, 1987b). An interesting perspective emerges 



when subjects are asked to rate peers of the opposite gender. Sousa & teyens 

(1987) confirmed that males rate females differently than they rate males. Males 

attributed females' success to luck, and males' success to ability. Females made no 

gender differences. 

Females' have been found to predict lower exam scores for themselves than 

males (Stipek & Gralinski, 1991). After success, females are less likely to take personal 

credit by attributing success to ability. Following failure, females are more likely to 

ascribe the cause to tow ability. Even when their GPAs are higher than males, females 

are more likely to attribute personal success to effort (Tapasak, 1990). 

However, these between gender generalizations have been questioned. 

Gaeddert (1987) found that achievement expectations were good predictors of 

attributions for students of both genders. For advanced students (university-bound 

program), Boss and Taylor (1989) found that students were more internal in their 

attributions regardless of gender, and concluded that a male/female, internal/external 

model explaining differences between genders does not hold for high-achieving 

students. Boss and Taylor (1989) speculated that gender differences noted in other 

studies may stem from within-gender sources such as lower-achieving females. 

From these findings the following expectations were derived: 

1. Males would have a higher mathematics self-concept than females. 

2. Females would have higher mathematics achievement scores than males. 

3. Females would predict their score on mathematics quizzes more negatively than 
males. 



Mathematics self-concept would correlate higher with mathematics achievement 
for males than females. 

Females would attribute success to effort, whereas males would attribute 
success to ability. 

Females would ascribe failure to low ability and task difficulty more often than 
mates and males would ascribe failure to low effort mare often than females. 

High self-concept females would be less likely to attribute failure to lack of ability 
than low self-concept females. 

Females in the interview group would experience more shame than males 
following failure. 

Males in the interview group would rate females in the hypothetical situation 
differently than males. Males would attribute females' success to effort or luck 
and males' success to ability. Females would not differ in their ratings, 

Classroom Environment 

Tasks, evaluation and authority are three components of the classroom 

environment (Ames, 1992; Blumenfeld, 1992). Tasks have five dimensions: variety, 

diversity, challenge, control and meaningfulness. Evaluation structures affect the 

salience of ability comparisons. Rewards, intrinsic or extrinsic, provide information 

about qualrty of work and act as feedback which learners use to monitor performance. 

Blumenfeld (1992) has speculated that the influences of evaluation may vary according 

to class~oom groupings, and that teachers need to be apprised of the best way to 

maintain motivation white providing evaluative feedback. Classroom authority is 

dist=usseci in terms of teacher management and student compliance (Haberman, 1992) 

and also as opportunities for student autonomy and decision making (Ames, 1992). 
b 

BIumenfefd suggested that a contribution to education could be made by determining 



how teachers balance opportunities for autonomy while still providing needed support 

to learners. 

Another question about classroom environment is the reiiability of student 

perceptions about classroom learning structures. There is a need for longitudinal 

studies which include repeated sampling to determine whether students change their 

perceptions during a semester or a school year (8lumenfeld, 1992). 

Classroom environment has been found to relate to self-concept and causal 

attributions, but the form that this relationship takes is probably complex. Determining 

how a classroom operates is difficult without extensive and extended observation 

(Reid, 1984). Efforts have been made to create objective instruments which 

researchers could use to gather this information in an objective and psychometrically- 

defensible format. 

Rosenholtz and Wilson (1980) examined student ability perceptions as they 

related to the classroom environment. They devised a questionnaire about classroom 

structures which fifth and sixth-grade teachers useo to categorize their instructional 

environment according to task differentiation, grouping practices, evaluation, and 

student autonomy. From the teacher descriptions, classrooms were organized into two - 

types, high and low opportunity to make comparisons. In the high comparison 

environment students were permitted more opportunities to observe their peers 

performance in learning tasks. in both high and low ability comparison classes 

students ranked their own reading ability and that of their peers. Teachers also 

provided assessments of student reading ability. 



There were differences in students' ability perceptions between classrooms. In 

the classes with high opportunities for ability comparisons, there was greater 

agreement among students about students' reading ability and students' personal 

ratings were closer to those of their peers and their teachers. Rosenholtz and Wilson 

(i980) took these results as evidence that classroom structures can have an influence 

on students' perceptions of their peers abilities as well as their own. 

Rosenholtz and Rosenhoitz (1981), changed the classroom structure 

designations using the terms "unidimensional" and "multidimensional" to describe 

dassrooms with high and low levels of ability comparison, respectively. In the 

unidirnensional classroom, students' reading ability perceptions were more stratified 

across "below average," "average," and "above average" ability groups. Compared to 

the multidimensional class, participants were found to perceive more levels of ability in 

the unidimensional class. 

From the same data, Rosenholtz (1982) found differences in students' social 

power perceptions in relation to instructional practices. In unidimensional classes, 

there were higher correlations between students' perceptions of their reading ability 

and social power. Social power was also found to be perceived as having more levels 

in the unidimensional classes than in the multidimensional environments. 

In another analysis of this data, Rosenholtz and Simpson (1984) found 

stratification differences between the two classroom structures when acadeflc self- 

concept was the variable. Students' academic self-concepts were more stratified in 

that students perceived multiple levels of self-concept in unidimensional classes. 



From this group of studies by Rosenholtz and her colleagues, there is support 

for inferring that the classroom instructional environment has influences on a number 

of variables including academic self-concept. 

Simpson ("1981) examined the same variables operating in third grade 

classrooms, and included mathematics and social studies, while Rosenholtz and 

Wilson (1980) had focused on reading ability perceptions. In all content domains, the 

results supported Rosenholtz and Rosenholtz (1981). The third-grade students' 

perceptions of their ability and that of their peers were more stratified in unidimensional 

classes. hike their fifth- and sixth-grade counterparts, students' and teachers' ratings 

were more in accord in the unidimensional classes than in classes with 

multidimensional strudures. 

An instrument developed by Marshall and Weinstein (1986) gathered teacher 

information on classroom environment dimensions including student-teacher relations, 

motivation strategies, differing task structures, grouping, student autonomy, and 

evaluation and observation of students. This preliminary instrument was found to be 

inadequate, perhaps because of its single focus on teachers' perceptions. Marshall 

and Weinstein (1986) noted that the full model of classroom factors influencing 

students' personal evaluations and expectations for achievement was not tested. 

An improvement to the instrument's validity by Midgley, Feldlaufer, and Eccles 

(I 988) included students' perceptions of classroom structure in their measurement 

model. Over a two-year study period there were twobadministrations so that both 

teachers and students responded to classroom structure instruments before and after 



students entered junior high. Students had the perspective of using their elementary 

classroom structure as a base with which to compare the environment that they were 

entering. Observers also had the opportunity to collect before and after information. 

Moving to high school reduced the role of student contributions to the 

classroom structure. Students were allowed to make fewer decisions in high school 

than in their elementary schools and they had fewer opportunities to cooperate or 

interact with other students. The student perceptions present a different picture of 

classroom environment from the teachers' intended structures. In high school classes 

students noticed more social comparisons among themselves and saw fewer 

opportunities for quality relations with the teacher. The data gathered from before and 

after entering high school yielded an unexpected finding. Students perceived the high 

school classes to be less competitive. The differing findings were useful in providing 

validity evidence for the instruments. Taking more than one measure from each 

participant group provides a model for collecting classroom environment evidence in 

future research. 

Maclver (1988) also collected data over time on task structure, grading, 

grouping, and student perception of mathematics ability. Upper-elementary studelnts 

supplied information on three self-concept items and one mathematics ability item. 

Teachers supplied information on grades and tasks, In unidimensional classrooms 

students' were more likely to perceive ability stratas than in multidimensionai 

ctassrooms. Stratification was also related to teacherareports of increased spread in 

ability within classes. 



In related work, Midgfey, fefdlaufer, and Eccles (1989) investigated students' 

attitudes to mathematics and student-teacher relationships, with a focus on perceived 

teacher-support. Before students left elementary school they responded to two 

instruments assessing the perceived value and usefulness of mathematics. Results 

showed that perceived teacher support influenced both measures. When students 

moved from elementary classes where teachers provided low levels of support, their 

perceived intrinsic value of mathematics increased if they perceived that their new 

teacher in high school provided high levels of support. Conversely, intrinsic value, 

perceived usefulness and importance of mathematics all decreased for students who 

moved from elementary teachers providing high support to secondary teachers 

providing less support. 

Reuman (1 989) used Maclver's (1 988) mathematics self-concept measure when 

examining relations among social comparisons, ability-grouping practices, and student 

expectations for mathematics achievement. Student reports of the frequency and 

importance of interpersonal comparisons were compared to teacher reports of 

classroom ability groupings. Grouping by ability was found to influence students' 

selection of a partner who complemented their abilities. That is, a student in a high- 

ability group would be more likely to select a partner from a low-ability group and vice 

versa. Grouping by ability within the class had differential effects on students' 

achievement expectations. Students already low in achievement showed even lower 

expectations, whereas high-achieving students had their expectations enhanced. 



Teachers must provide a balanced environment that enables students to 

become self-regulated learners while providing students with the support needed to 

attain this goal (Blumenfeld, 1992). Since students and teachers are partners in 

learning, an analysis of the environment where the learning occurs should collect 

information from both sets of participants. Rather than assess the classroom 

environment, in this dissertation perceptions of the classroom environment according 

to both the student and teacher were measured by a revised form of an instrument 

designed by Midgley, Feldlaufer, and Eccles (1989). 
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CHAPTER 3 

METHODS AND PROCEDURES 

Sample 

Students participating h this study were drawn from 20 grade 8 mathematics 

classrooms located at four secondary schools in a large metropolitan school district in 

British Columbia. Of the 530 approached to participate, 518 students agreed to take 

part in the study. However, due to a teachers' strike one teacher with two classes 

withdrew from the study (60 students). Another 20 students who transferred to other 

classes or other schools were deleted from the study. The final study included 438 

students (234 females and 204 males) aged 12 to 15 years (mean age = 13). There 

were 346 students aged 13, 84 aged 14, seven aged 15, and one 12 year old. 

The majority of students in the sample identified their country of birth as 

Caneda (250 or 61.3%), 158 (38.7%) identified another country, and 31 did not specify. 

English was the first language for 152 students (37.3%), while for 255 (62.7%) it was 

not. There were another 31 students who did not specify their first language. The 

majority of students usually spoke English at home (264 or 64.9%), while 143 (32.6%) 

did not. Another 31 students did not respond. The most common ethnic background 

was Chinese (190 or 46.3%), followed by English or other Caucasian group (79 or 

19.3%), East Indian (53 or 12.9%), Vietnamese (15 or 3.7%), and Spanish (12 or 

2.9%). Another 61 students (14.9%) identified another ethnic group and 29 did not 
% 

answer the item. The highest level of mother's education was high school for the 

majority of students (143 or 41.7%), followed by university (104 or 30.3%), college (69 



or 20.1%), and elementary school (27 or 7.9%). There were 96 non-responses to this 

question. For father's highest level of education, the most frequent response was 

again high school (130 or 38.2741, followed by university (127 or 37.4%), college (65 or 

19.1%), and elementary school (18 or 5.3%). Again there were 99 missing cases. Of 

403 students who responded, 247 (61.29) reported a mother who worked outside the 

home, and for 395 respondents, 371 (93.92%) reported a working father. Table 1 

includes a breakdown of mothers' and fathers' occupations. 

Five teachers were female and five were male. Information about class size, the 

number of participating students and their gender are shown in Appendix A. 

TABLE 1 
Frequencies of Parental Occupations 

Parental MOTHER FATHER 
Occupation f f 

Professional 55 66 

Unskilled Worker 13 66 

Skilled Worker 26 65 

Manager 19 61 

Business Owner 5 34 

Clerical 47 21 

Salesperson 16 19 

Health Care Worker 39 10 

Service Industry 36 4 
Worker 



study 

There were a total of 438 students from 19 classes who participated in the main 

Thirty-nine of these students were also interviewed. 

The desired interview sample was 38 (one male and one female per class). A 

total of 108 students were approached for participation in the interview before the final 

sample of s9 students (20 femaies and 19 males) was obtained. There were 39 

students rather than 38 as two female students wanted to be interviewed together. 

This is discussed in more detail in Chapter 4. 

Description of the Instruments 

7 eacher-Made Tests 

Three mathematics quizzes designed by each classroom teacher representing 

the work covered in their individual classes over a five month period were used in this 

study. At the bottom of each quiz, teachers added one question for students to 

answer before handing in their quizzes, "What do you expect your mark to be on this 

test out of ." This question was inserted to give students the opportunity 

to predict a score based on a subjective estimate of how well they thought they had 

performed. Aduai percentage scores on each mathematics quiz were collected. 

First Term Mathematics Achievement - 

Overall mathematics achievement, as a percent, was calculated at the end of 

the first semester and was collected for each student. As the data were collected 

mostly during the first semester, the Rrst term mathematfcs average was used in lieu of 

the second term mathematics average. 



Academic Self Descri~tion Questionnaire (ASDQ-11) 

The ASDQ-II (Marsh, 1990a) is composed of 15 subject specific scales and one 

general scale. The mathematics subscale and the general subscale of the ASDQ-I1 

were used in this study to assess students' mathematics se!f-concept and their general 

academic self-concept. The mathematics component included the following items: 

"Compared to others my age I am good at mathematics," "I get good marks in 

mathematics," "Work in mathematics classes is easy for me," "I'm hopeless when it 

comes to mathematics," "I learn things quickly in mathematics," and "1 have always 

done well in mathematics." The general subscale substitutes "most school subjects" for 

"mathematics". In this instrument respondents select from the following responses: 

"false", "mostly fake", "more false than true", "more true than false", "mostly true", and 

'Yrue." Internal consistency estimates of reliability for the ASDQ-II range from .88 .to .95 

for the 16 scales, as Marsh (1990a) reported for a sample of male students (N =524) 

in grades seven through ten. 

Attribution Measure 

This measure, devefoped by Woudzia (1991), is a questionnaire consisting of 

items pertaining to four attributions (ability, effort, luck, and task difficulty) and 

"emotional reactions following either a success or failure outcome, as well as students' 

expectations for future performance" (p. 72). The four attributions in this instrument are 

the ones most often investigated in attribution research (Weiner, 1986). Only the 

attribution questions of the instrument were used in this'study. A fifth attribution 

"studying," was added to the instrument after a discussion with participating teachers. 



Teachers suspected that students would perceive a difference between the meaning of 

"trying hard' and "studying." Wording on some items was modified slightly (as shown 

in Appendix B). 

Another enhancement to this instrument was the provision of writing space for 

an optional open-ended response. Students were given the opponunity to expand on 

their responses to the attribution measure. The question read as follows: 

IF YOU ANSWERED 'VERY MUCH" OR "QUITE A BIT" TO ONE OF THE 

ABOVE QUESTJONS USE THE SPACE BELOW TO EXPLAIN THE REASON 

FOR YOUR CHOICE. 

This addition to the measure was included to ensure that valued attributions were 

elicited. 

After the results of a mathematics quiz were returned to students, they were 

instructed to look at the mark they had received on their mathematics quiz and then 

respond to the five attribution items and the open-ended question. If they thought that 

it was a good mark they were directed to answer questions on page 2. If it was a poor 

mark they answered questions on the back of page 2. This was similar to the 

procedure used by Woudzia. For each question in each section (successful or 

unsuccessful), the students' attention was drawn to the specific attribution by 

underlining. For example, item 1 for the successful questionnaire read, "How much do 

you think that your good mark on this test was due to you tryina reallv hard on the 

test?' ttem 1 for the unsuccessful questionnaire read, " H ~ W  much do you think that 

your poor mark on this test was due to you not ttyina hard enou~h on the test?" 



Respondents rated items using a five point rating scale with options of "very much," 

"quite a bit," "somewhat," "very little," and "not at all." 

Perceptions of the Classroom Environment -- Student Measure 

A modification of the Mibgley, Feldlaufer, and Eccles (1988), the Classroom 

Environment Measure by Woudzia (1991), consists of a 24-item scale with 6 

subscafes. The items "measure students' perceptions of competition and social 

comparisons among classmates, cooperative learning opportunities, student 

involvement in decision-making, task organization in mathematics, and teacher fairness 

and friendlInessu (Feidlaufer et a!., 1991, p. 78). This scale was used to examine 

whether findings may vary as a function of differences in classroom structure 

(Rosenhoitz & Simpson, 1984). 

The six subscales sf the measure are: Cooperation/lnteraction, Competition, 

Social Comparison, TeacherlStudent Relations, Student Input, and Task Organization. 

From Feldiaufer's instrument, Woudzia (1991) modified some phrasing on the student 

input and task organization items to make them first-person plural (e.g.,"We suggest 

projects or topics to study in mathematics.") 

In the original instrument students respond to a five point scale: 'never', 

'seldom', 'occasionally', 'frequently', or 'always'. However, after teacher input, this 

scale was revised to four respeses Incfuding 'not very often', 'sometimes', 'usually', 

a i d  'verj often'. After considering each item, sttidents indicated their response by 



In this study two items were deleted ("The teacher criticizes us if we do poorly," 

and "The Teacher grades our math work fairly") to gain school district approval. The 

former item was replaced by "When we do poor work the teacher lets us know it." and 

"There is reward for students who do well in mathematics." In response to teacher 

input, two additional items hypothesized to be related to gender were added ("When I 

ask for help my teacher urges me to try harder" and "When I ask for help my teacher 

helps me do the problem"). This was based on teachers' perceptions that there might 

be a difference in the way that teachers provided feedback to boys and girls (NCTM, 

iQ91). The revised scale administered to students had 26 items. The complete 

environment measure is reproduced in Appendix C. 

Perceptions of the Classroom Environment -- Teacher Measure 

Items from the Student Classroom Environment Measure were modified for 

tea~her usage, and other items were added (see Appendix D). This instrument 

assesses teachers' perceptions of task organization, student decision-making 

involvement, fairness and friendliness of the teacher, and opportunities for cooperative 

fearning. These items are similar to those on the student measure. Not all items from 

the student version were appropriate for the teacher version. These items only aplied 

to the student, for example, "I compare my ability to other students in my math class." 

Tierefore, oniy the items from the Student Classroom Environment Measure which 

were appropriate for teachers to answer were included. The two gender items added 
* 

to the student measure were also included in the teacher measure. Five additional 

terns were added. These questions focused on classroom learning activities such as 
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problem solving, working on projects, learning algorithms, and also the use of learning 

aids such as calculators and computers. 

Student Backaround Questionnaire 

The Student Background questionnaire was used to gather demographic 

information on socioeconomic status, gender, ethnicity, first language, and parent 

information about education and occupations (see Appendix E). This questionnaire 

inciuded nine closed format items and two open format questions. For the closed 

responses students were required to circle the appropriate response. For the two 

open-ended items students were required to list the fathers' and mothers' occupation. 

Student Interviews 

Student interviews were conducted with a subsample of students to corroborate 

validity of the attribution measure and to provide more specific information on the 

relation of gender and attributions. The interview schedule (see Appendix F) consisted 

of 18 scenarios created by matching high and low levels of attributions to ability, task 

difficulty, effort, luck, and studying with a successful and a failure condition. For 

example, with ability, there was a high ability successful scenario, a low ability 

successful scenario, a low ability failure scenario, and a high ability failure scenario. 

For scenarios involving attribution to luck, only two matches made sense; successful 

or iifiwccess~l, hence there were 16 rather than 20 scenarios. An example of a 

success scenario matched to high difficulty would be "John is in grade eight 

mathematics. He just wrote a mathematics test. While he was taking the test, he found 

it very hard. Then when he got the test back, he had passed with a very good mark." 



The interview began with an explanation about what the interviewee was to 

consider. "I am going to describe several learning situations in a classroom. I want you 

to imagine how the person in each story would respond to the situation. Before I tell 

you the story I would like to ask you about marks on a test. What would you consider 

to be a good mark on a test out of 100 and a bad mark out of 100 I( 

This item was added after a discussion with teachers about marks. It was expected 

that a good mark for some students might be considered a poor mark by other 

students. This question was asked in order to help interpret the interview. Students 

were told that the scenarios all involved a grade 8 student who had just completed a 

mathematics test. They were also told that the same scenario would be asked for a 

boy and for a girl. Each student was also asked what they thought was a good name 

for a boy and a good name for a girl. These names were used in the scenarios. 

After each scenario, students were asked two questions: one calling for an 

affective I esponse, "How do you think the student would feel?" and another which 

elicited a causal analysis, "What do you think the student would say when asked why 

he did so well" or "so poorly?" Questions were reproduced on an answer sheet with 

some suggested responses (see Appendix G). Students were first told a scenario 

about s same sex student, and asked questions. This was followed by the same 

scenario with an opposite sex student. Students rank ordered their responses using a 

"I" for the option they most thought described the situation. Each interview took about 
b 

15 minutes. One male and one female student from each classroom were interviewed. 



Procedures 

Staae 1 

During stage one, four school principals were approached about participating in 

the research study. After their agreement, a meeting took place between the 

researcher and the teachers at the schools, and at two schools, the principal. Once 

teachers agreed to participate, individual meetings were scheduled with each of them 

to discuss the data collection in more detail. 

At these individual meetings, parent consent forms were given to the teacher to 

hand out to students in the class. A total of 530 parent permission letters were sent 

home with students. Of this total, 518 were returned with agreement to participate. 

Staae 2 

During stage two (the beginning of October), the 10 participating teachers 

administered the mathematics self-concept measure and the student classroom 

environment measure about 2 to 5 days prior to the first test. The first unit 

mathematics test was given to students. Teachers included the item, "What do you 

expect your mark will be on this test?" at the end of the mathematics test. Upon the 

return of the first unit mathematics test (a test that covers one instructional unit), the 

attribution measure was administered by the teachers to their participating students. 

The teacher read the instructions on the first page which told students to proceed to 

page 2 if they perceived the mark on the mathematics test as a good mark, or page 3 

if it wes a bad mark. Students completed the six items dn the measure. Students were 

instructed to check one option for each item. No attempts were made to have absent 



students complete the attribution measure at a later date. First test grades as a 

percentage were provided by each teacher. 

This period began about mid November. During stage three teachers again 

added the item about expected grades on the second unit mathematics test. After the 

second unit mathematics test was returned, teachers again administered the attribution 

measure. Second test grades were again provided as well as first semester final grade 

point averages. Teacher classroom environment measures were given to teachers 

during this period. 

Staae 4 

This period began mid January. During this stage the mathematics self-concept 

test and the student classroom environment measure was administered for a second 

time about 2 to 5 days prior to the mathematics quiz. The student background 

questionnaire was also administered. Students took the third mathematics quiz and 

teachers again added the item about expected grade. After the third unit mathematics 

test was returned, teachers again administered the attribution measure. 

Staae 5 

This period began at the beginning of February and continued until the end of 

March. During this final sage, four students (two male and two female) from each 

classroom were selected by identification Number (from the background 
b 

questionnaire) using a corrrputerized random number generator (Peters, 1991). 

Students were given a letter telling them about the interview and asking for their 



permission. In addition, a permission letter was sent home to parents. Two students 

(one male and one female) were required from each classroom. Four were selected in 

case either student or parent declined to participate. In two instances, two additional 

girls had to be randomly selected when the required number was not achieved. This 

was due to lack of interest, and in one case a male circled "female" on the 

background questionnaire. 

All interviews were conducted by the researcher. Interviews took 15 minutes. In 

some cases they were conducted at the back of the classroom, or in a separate room. 



CHAPTER 4 

RESULTS 

Overview 

This chapter is divided into four sections: a review of the results from the 

classroom environment measure, results of tests of hypotheses, relationship of 

achievement and motivational variables with the classroom environment data, and 

results of student interviews. 

Classroom Environment Review 

Classroom Environment From The Student Pers~ective 

The Classroom Environment measure (administered twice at time one and at 

time three) was used to examine factors that may influence student learning in the 

classroom. As mentioned in Chapter 3, two items were deleted from the original 

measure and four new items were added. Two items were added to replace the 

deletion of the item "When we do poor work the teacher lets us know it." Two items 

perceived to differentiate between genders were added to satisfy teachers' interest. 

The results for these two items, "When I ask for help my teacher urges me to try 

harder" and 'When I ask for help my teacher helps me do the problem" were 

examined to determine whether gender differences existed. Independent t-tests were 

computed between gender means for each item on both administrations. This analysis 

failed to detect signlcant gender differences (see Table 2). Consequently, they were 

omitted from further consideration. b 



t - test Results for Gender Items on the Classroom Environnent Scale 

ADMINISTRATION ONE ADMlNiSTRATION T W  
Enviromnt  Item Sex n SD t df n M SD t df 

When I ask for help F 216 2.02 1.07 0.21 397 222 2.05 0.98 0.68 407 
my teacher urges me M 183 2.00 1.13 187 2.12 1.05 
to t r y  harder. 

When I ask for help F 221 2.86 1.11 0.43 402 224 2.95 1.09 0.36 410 
my teacher helps me M 183 2.91 1.12 188 2.99 1.08 
do the problem. 

Factor analysis was performed on the Classroom Environment meastire in 

order to determine whether the items loaded on the original factors specified by the 

test authors. Principal axis factoring extraction was used followed by Varimax 

rotation. Factor loadings for each of the 24 items arshown in Table 3 for 

administration 1 and Table 4 for administration 2. 

Eight factors were extracted from the analysis rather than the six proposed 

by the test authors. The seventh factor consisted of one item on the first 

administration and two on the second. The item that loaded on factor 7 in both 

administrations was "We csn decide which order to do our mathematics work in." 

The additional item which turned up on the seventh fact~r in the second 

administration was item 10, "We can choose mathematics materials (books, 

games) to use in class." The former item was also detected as a seventh factor in 

term adopted for this stu&s;. ?he eighth fador consisted of one new item on :he 

first administration, "When we do poor work the teacher lets us know it." In the 

s m n d  administration an additional item loaded on this scate, Item 6, 'The teacher 



TABLE 3 
Factor Loadings on the Eight Factors of the Classroom 
Environment Scale for the First Administration 

Factors 

&We. Item 20 end 2; were not included. 
Eigmvalues and percmtese expptind variance for each factor. 
Scales: 
1. Social Canparisan Itens = 3, 9, 13, 18, 23 (1, aigenvalue = 3.18, % = 13.2); 
2. Student-Teacher Relations I teas = 6, 24 (1. e!genvalue = 1.38, % = 5.7); 
3. student Input Items = 4, 10, 16, 22, 25 (1. eigenvalue = 2.51, % =10.5); 
4. 'Task Organization Items = 5, 11, 15 (1. eigenvalw = 1.67, % = 7.0); 
5. ~mpetition Items = 2, 8 (1. eigenvalue = 1.19, 9: = 5.0); 
5,  Coaperation Items = 1, 7, 12, 17, 19 (1, eigen-value = 2.55, % = 10.6); 
7,  Autanwy Item = 14 f 1. ei~envaiue = 1.09, X = 4-63; 
8. Teacher Feedback Item = 26 (1. eigenvatue = 1.01, X = 4.2). 
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cares how we feel." This scale was named "Teacher Feedback." 

Table 5 includes the items which represent each of the factors from the 

original scale and the comparative items and factors for the two 

administrations in this study. As can be seen, four factors were replicated exactly 

on both test administrations. The Student Input and Student Teacher Relations 

scales were not replicated. Since two scales were not replicated and two additional 

factors were extracted, it did not seem reasonable to use the original author's 

scales. Rather, it was decided to use the scales described by the factor loadings 

for each administration with one exception. Item I 0  was assigned to the Student 

Input scale, even though it loaded on two factors in one administration of the test, 

Student lnput and Autonomy. Loading on the autonomy factor was a single 

occurrence, which could well be anomatous. Therefore, for three scales, Student 

Input, Student Teacher Relations, and Teacher Feedback, there are different items 

across the two administrations. 

Internal Consistency reliability estimates were calculated for values obtained 

from the first administration for each subscale on the Classroom Environment 

measure. The reliability coefficients are presented in Table 6. The lowest estimate 

for the first adminigration was for the Competition scale (m = .54). The lowest 

estimate for the second administration was for the Teacher Feedback scale (a = 

.32). The Social Comparison scaie had the highest reliability estimates for both 

ad~tinistrations (time one: a = .78 and time three: %= -81 ). 



TABLE I 
Factor Loadings on the Eight Factors of the Classroom 
Environment 
Scale for the Second Administration 

Items 
Factors 

3 - - 4 

Note. Items 20 and 21 are not included. 
Eigenvalues and percentage explained variance for each factor. 
Scales: 
1. Social Cumparison Items = 3, 9, 13, 18, 23 (2. eigenvalue = 3.95, % = 76-51; 
2. Student-Teacher Relations Items = 16, 24, 25, (2. eigenvalue = 2.32, % = 9.7); 
3. Student Input Items = 4, 10, 22 ( 2 .  eigenvalue = 1.36, X = 5.7); 
4. Task Organization I t m  = 5, 19, 15 (2. eigenvalue = 1.43, % = 5-91; 
5. Cmpetition Items = 2, 8 (2. eigenvalue = 1.23, X = 5.1); 
6. Cooperation Items = 1, 7, 12, 17, 19 (2. eigenvalue = 2.70, % = 11.3); 
7. Autoncmy Item = 14 (2. eigenvalue = 1.10, % = 4.6); 
8. Teacher Feedback I t e m  = 6, 26 ( 2 .  eigenvelue = 1.01, % = 4.2). 



TABLE 5 
Items By Factors of the Original Classroom Environment Instrument 
and t he  Modified Instrument on First and Second Administrations 

ltems M) Items on Modified Scale 
FACTORS Original Scale ADMINISTRATIO# 1 ADMINISTRATION 2 

Social f%qxwison 3, 9, 13, 18, 23 3, 9, 13, 18, 23 3, 9, 13, IF, 23 

Student-Teacher Relations 6, 16, 24, 25 6, 24 16, 24, 25 

Studerrt Input 4, 10, 14 4, 10, 16, 22, 25 4, 10, 22 

Task Organization 5, 11, 15 5, 11, 15 5, 11, 15 

Competition 2, 8 2, 8 2, 8 

Cooperation 1 ,  7, 12, 19, 19 1, 7, 12, 17, 19 1, 7, 12, 17, 19 

Autonamy* 14 10, 14 

Teacher Feedback* 26 6, 26 

Note. * Factor not found by the test authors, 

The means and standard deviations for each of the eight factors for both test 

administrations are displayed in Table 7. With the exception of the Student-Teacher 

Relations scale, there was very little difference between mean scores for the two 

administration periods. 

For the total group the mean score for social comparison was 11 out of 20 

indicating that there was a moderate amount of comparison to others. In the first 

administration period the Student-Teacher Relations scale which included two items 

had a mean score of 6 out of 8 indicating good relations between student and 

teacher. In the second administrati~n when the scale included three items, the result 

was equivocal with a mean score of 6 out of 12. Only one item was common to both 

administrations. The mean Student Input score was low, approximately 
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TABLE 6 
Subscale Reliabilities of the Classroom Environment Measure - 

ADMINISTRATION 1 ADMINXSTRATIOM 2 
Environment Number Number Number 
Measure of of of 
Subscale Items Students a PI SD Students a M SD 

Cooperation 5 327 . 7 4  10.08 3.49 348 .77 10.77 3.78 

Competition 2 327 .54 4.911.66 348 -61 4.931.76 

Social 5 327 .78 11.68 3.89 348 .81 11.39 3.99 
~omparissn 

Student-Teacher 2 327 .65 6.241.63 348 .64 5.961.53 
Relations 

Student Input 5 327 .59 5.61 2.33 348 -50 5-81 2.19 

Task Organiz- 3 327 .59 11.25 1.41 348 .54 11.26 2.29 
ation 

Note. Items 20 and 21 not included in measure. 
Cooperation = Items 1, 7, 12, 17, 19; 
Conpetition = Item 2, 8; 
Social Cornperison = Items 3, 9, 13, 18, 23; 
Student-Teacher Relations = I t m  6, 24; 
Student Input = Items 4, 10, 16, 22, 25; 
Task Organization = Items 5, 11, 15. 

6 out of 16 on the first administration and 6 out of 12 on the second administration, 

indicating that, on average, students do not believe that they have much input into the 

classroom. The mean of 11 on Task Organization for both administrations suggests 

that students in the classroom use the same materials and work on the same 

assignments. A mid-range score on both administrations of the competition 

c~inpoiieiii iiidicates that on average, students did not perceive iheir classrooms to be 

highly competitive. A mid-range score on Cooperation for both administrations 

suggests that classroom work includes a moderate amount of cooperative learning. 
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TABLE 7 
Means and Standard Deviations for Individual Items and Subscales 
for Eight Factors on the Classroom Environment Scale 

INDIVIDUAL ITEM MEANS 
ADMINISTRATION 1 ADMINISTRATION 2 

Environment N = 404 N = 416 
Measure Item M SD M SD 

1 . 1.75 0.98 1.96 1.09 
2. 2.34 0.98 2.36 1.01 
3. 2.08 0.96 2.18 0.99 
4. 1.40 0.80 1.34 0.76 
5. 3.73 0.66 3.80 0.54 
6. 2.85 1.00 2.72 1.00 
7. 1.62 0.98 1.84 1.02 
8, 2.50 1.04 2.54 1.06 
9. 2.54 1.09 2.41 1.11 
10. 1.26 0.68 1.30 0.70 
11. 3.66 0.71 3.63 0.74 
12. 2-13 1.15 2.10 1.18 
13. 2.48 1.11 2.44 1.09 
14, 1.78 1.04 1.87 1.03 
15. 3.75 0.65 3.77 0.60 
16. 1.23 0.76 1.31 0,78 

SUBSCALE MEANS 
ADMINISTRATION 1 ADMINISTRATION TWO 

Environment N = 404 N = 416 
Measure Subscale M SD M SD 

1. Social Comparison 11.54 3.98 11.37 3-93 
2. Student-Teacher Relations 6.20 1.61 6.21 1.49 
3. Student Input 5.69 2.40 4.24 1.76 
4. Task Organization 11.14 1.49 11.21 1.31 
5. Competition 4.84 1.67 4.90 1.74 
6. Cooperation 10.18 3.42 11.00 3.78 
7. Teacher Feedback 2.72 1.06 5.42 1.57 
8. Autonomy 1.78 1.03 1.87 1.03 

Note. Itens 20 end 21 not inciuded in measure. 
i. Sociai eargarison = Items 3, 9, 13, 18, 23 (both administrations); 
2. Task Organiretion = Items 5, 11, 15, (both administrations); 
3. Cmpetition = ltems 2, 8 [both administrations); 
4. Cmpei.atim = l i e m  i, 7 ,  12, 17, i P  (both a&inisrrationsl; 
5 .  Autoncnny = Item 14 (both achinistrations); b 

6. Student-Teacher Relations = Items 6, 24 iadm5nistration one) Items 16, 24, 25 (administration two); 
7. Student Input = Items 4, 10, 16, 22, 25 (administration one) Items 4, 10, 22 (administration two); 
8. Teacher Fewjback = Item 25 (administration one) Item 6, 26 (administration two). 
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TaBLE 8 
Response Frequencies for the Teacher Environment Measure 

Classroom Environment Statement Response 
n = 10 A B C D 

Students work in small groups. 1 6 - 2 

Students can suggest projects or - 8 1 1 
topics to study. 
Most students in the class do the 0 1 8 - 
same homework. 
Students are allowed to move around - 5 3 0 
the class, 
Students can choose math materials - 8 2 0 
(books, games) to use in the class. 
All students work on the same math 0 - 8 1 
lesson. 
Students get to pick which students 2 - 5 2 
to work with. 
Students decide which order to do - 9 1 (3 

math work. 
Students all use the same math 1 1 - 8 
textbooks and materials in class. 
Students can talk to each other 0 2 - 6 
during math time, 
students help each other with their 0 1 - 5 
math work. 
When students ask for help they are 0 3 1 
encouraged to try harder. 
When students ask for help they are 0 0 0 
helped with the problem. 
There is recognition for students 1 0 2 
who do well. 
Students practise skills in solving 0 0 2 
problems. 
Students have projects in math class. 1 - 6 3 

Students use a calculator to solve 0 2 2 
math problems. 
Students use computers in math class. - 7 I 2 

Students memorize facts and formulas, Z - 7 - 3 

Note. Modal response is underlined. 
A = Not very important . 
B = Somewhat important 
@ = Important 
D = Very important 



The re;atively high score for the sole item reflecting Teacher Feedback for both 

administrations suggests that there is frequent guidance from the teacher during 

learning. Relatively low mean scores on both administrations for Autonomy suggests 

that students do not feel that they have a great deal of autonomy in the class. 

tJassroetrn Environment From The Teacher Psrspective 

Frequencies were compiled on the Teacher Classroom Environment Measure 

and are displayed in Table 8. The mode for each item on this table is underscored. All 

ten teachers rated the item, "When students ask for help they are nelped with the 

problem" as being "very important" in the operation of their classroom. Another item 

rated as very important by 80% of the teachers was "Students practice their 

mathematics skills in solving problems." Recognition for students who do well in class 

was also rated "very important" or "important" by all but one respondent. Teachers 

also rated the item "Students help each other with their mathematics work" as either 

"important" or "very important" by most of the respondents. Using a calculator, having 

students do the same mathematics homework, using the same materials, and 

encouraging students to try harder when they ask for help were also ccnsidered 

important by teachers. Other items were considered less important by teachers. 

Teachers and students had similar responses for Task Organization -- that 

students use similar materials and usually work on the same assignments. Most 

teachers gave a relatively low rating to Cooperation items ("somewhat important" or 

"not very important"). Students' shared the perspective with teachers that there is a 

moderate amount of cooperative learning. Students' and teachers' responses were in 





with the widest passibfe generalizability, it- was deemed appropriate Po analyze the 

aggregated data. less important by teachers. 

At the outset it should be noted that sample sizes varied for different measures 

and testing periods. Missing data occurred in several instances for absent students 

since tests were administered by classroom teachers ar?d makeups were not offered. 

Some students' expected scores were missing because they did not respond and, on 

one occasion, the teacher failed to present them with the opportunity to make a 

prediction. Four classes did not receive the attribution measure at time two as the 

teacher of these classes did not remember to administer the instruments. 

Descriptive data for administr~tion one are shown in Table 9, for administration 

two in Table 10, and for administration three in Table 11. Student data were separated 

into two distinct categories: success outcomes and failure outcomes, at each 

administration period based on the student's judgment of relative success or failure on 

the mathematics quiz. Failure does not necessarily mean a failing grade per se 

(aiihough it could). The failure category was defined by the student's perception of 

whether the achievement outcome was a poor mark for her or him according to a 

personal metric. A similar interpretation of success outcomes was appropriate, that 

was, success is defined by a student's perception rather than by an external criterion. 

Attribution data are presented for these two categories of perceived success or failure 

since the attributions depend on a success/failure judgment. Achievement and self- 

concept data are presented for the two categories (percbived success and perceived 

failure) and also for the total group. 



TABLE 9 
First 14easure of Students' Ween Self-Cmcep;, Achievement, and Attribution Scores for the Total Crm~p of 
Students uith Breakdorms by Gender and Perceived Success or Failure 

TOTAL SAMPLE PERCElVED SUCCESS PERCEIVED FAILURE 
MEASURE n M SD n M SO n N 53 

General 
* L f  - 
Concept 1 

Weth 
Self- 
concept1 

1st 
Effort 
k t t r i u i m  

1st 
Abil ity 
Attribrotiar 

1st Task 
Dif f icul ty  
Atrributim 

1st 
Studying 
A t t r i M i a r  

Total 406 
Females 220 
Males 186 

Total 408 
Feinates 221 
Males 187 

Total 325 
Females 178 
Males 147 

Total 325 
Females 178 
Males 147 

Total 
Females 
#a 1 es 

Total 
Fema 1 es 
Males 

Total 
Females 
Ha 1 es 

Total 
F#na!es 
Ma 1 es 

Total 
Fema 1 es 
Ma 1 es 

Thrwghout this dissertatim, correlations are reported as tests of the 

strength of relations and t - tests as tests of diffetmces between means. Whenever 

a result is reported as statistically significant it is based on a probability estimate 

less than -01. A conservative level of significance was selected because of the 

numerous tests conducted on the same data set. A less conservative criterion 

level (Le., p < .05) 

the rejection of the 

would introduce an increase in toe expectation of Type 

null hypothesis due to chance due to the large number 

f errors, 



TABLE 10 
Second Measure o f  Students' Mean Self-Concept. Achievement, and A t t r i b u t i o n  Ecores f o r  the Total Student 
Sempte u i t h  Breakdowns by Gender a d  Perceived Success o r  Failure. 

TOTAL SAMPLE PERCEIVED SUCCESS PERCEIVED FAILURE 
MEASURE n M SD n PI SD ' n M SD 

1st Tern Total 427 n.39 18.26 186 81.65 13.80 221 65.41 18.52 
lleth Femaies 229 74.33 17.89 106 81.82 13.89 114 67.43 18.32 
Aver- Males 598 70.14 18.46 80 80.02 13.69 107 63.26 18.67 

Expected 
Score2 

Total 305 75.73 18.65 
Females 164 75.04 18.57 
Males 141 76.53 18.77 

Total 418 69.95 20.46 
Females 225 71.87 19.01 
Males 793 67.72 27-87 

Total 
Fema 1 es 
Ma 1 es 

2nd 
Effort 
Attribution 

Total 
Females 
Males 

Total 
Females 
Males 

2nd Task 
Diff iculty 
Attribution 

Total 
Females 
Maies 

2nd 
stutiying 
Attribution 

Total 
Females 
Ma 1 es 

statistical tests performed on the data. One exception to this criterion was for 

secondary analysis testing the difference between the magnitude of correlations 

using the Fisher r-to-z transformation. The critical level for this analysis was set at a 

As described in Chapter 3, an open-ended question was provided on the 

attribution measure. An inspection of the responses to this question failed to yield 
b 

any new infarrnati~n other thari to replicate the attribution set provided on the 

instrument. Therefore, responses from this question were not examined further. 



Third Xeasure of Studentsy Mean Self-Concept, Rchievement, and Attribution Scores for  the Total Student 
Sanple with Breakdouns by Gender end Perceived Success or Feiiure. 

TOTAL SAHPLE PERCEIVED SUCCESS PERCEIVED FAILURE 
MEPSURE n M SD n n SD n M SD 

General Total 407 18.71 5.89 164 20.28 5.23 208 17.79 6.07 
Setf - Females 221 f8.67 5.99 84 20.77 4.80 117 17.50 6.23 
mtf Males 186 38.76 5.79 80 19.76 5.55 91 18.17 5.87 

nath Total 411 17.87 6.94 166 20.70 5.76 210 15.98 7.16 
Self- Females 223 17-02 7.05 85 20.30 5.70 118 15.08 7.19 
ca=Pt2 Males 188 18.88 6.68 81 21.12 5.82 92 '17.13 7.00 

EJP-4 Totai 340 73.00 18.37 152 79.60 15.95 169 67.47 18.99 
Score. Females 186 72.99 17.79 79 79.82 14.44 96 67-74 19.08 

Hales 154 73-01 19.11 73 79.37 17.54 73 57.11 18.00 

Actual Total 405 67.32 22-90 170 80.74 16.91 215 57.81 19.89 
Score3 Females 219 68.43 21.83 86 83.13 13.19 121 59.15 19.30 

(%I Males 186 66.02 23.04 84 78.30 19.80 94 56.06 19.85 

3rd 
Ef for t  
A t t r i M i o n  

3rd 
A b i l i t y  
A t t r i M i m  

3rd 
Luck 
Attr ibution 

3rd Task 
D i f f i a t l t y  
A t t r i M i o n  

3rd 
Studying 
A t t r i M i m  

Total 
Females 
Hales 

Total 
Females 
Hales 

Total 
Females 
Ha 1 es 

Total 
Females 
Ma 1 es 

Total 
Females 
Males 

A l s ~  mentioned in Chapter 3, the classroom environment, mathematics self- 

concept, and general self-concept measures were administered twice, once at the 

beginning sf the study and once at the end of the study. The causal attribution 

measure was administered three times coinciding with the return of classroom 

mathematics quizzes, yielding three sets sf correlation results. For the purposes of 

discussing causal attribution patterns across time, data from the mathematics self- 

concept and classroom environment measures administered at time one have been 



correfated with attribution measures administered at time one and also at time two. 

Data from the sek-concept and classroom environment measures administered at 

the final time are correlated with the attribution measure administered far the third 

time (final time). 

Reliability and Stabilitv 

The reliability estimates for the self-concept measures are relatively high. 

Alpha coefficients calculated for mathematics self-concept (a = -89 for 

administration one, a = .91 for administration two) and for general academic self- 

concept (a = .86 for administration one and a = .86 for administration two) provide 

evidence that the scales are internally consistent. Test-retest reliability statistics 

(Pearson produd moment correlations) for both the mathematics (r = .74, p e 

,001) and general self-concept measures (r = '69, p < .001) were also high (see 

Table 12). 

TABLE 12 
Correlations Amccg Mathematics, and General Academic Self- 
Concept Scores, at First and Third Test Administration Times 

I 

I 
Mathematics Mathematics General General 

Self - Self- Self - Self- 
Measure Concept l Concept2 Concept1 Concept2 

4 ,  GENSELF2 .53** .62** ' .69** - 
Note. N = 391, 1-tailed significance: * .01, ** p< .001 



TABLE 13 
Correlations Among Attribution Items for Three Administrations 
Under Success and Failure Conditions 

Attributions 
Items 1 2 3 a 5 

1. Trying Hard T1  - SUCCESS OUTCOMES 
T2 - 
T3 - 

2. Smart in Math T 1  - 0 4  - 
T2 . 15  - 
T3 .P2 - 

3. Good Luck 

4 .  Easy T e s t  

5 -  Study a L o t  T I  .4?** -0-1 .18* .04 - 
T2 .51** - 0 5  .17 - .03 - 
T3 .49** .10  .06  -.04 - 

1, Not T r y i n g  TI - 
T2 - 
T3 - 

FAILURE OUTCOMES 

2, Not S m a r t  T 1  .23** - 
T2 .14 - 
T3 .22** - 

3. Bad Luck T1  .20* .21** - 
T2 .21* .13  - 
T3 - .01  -.03 - 

4. Hard T e s t  T1  .ll .35** .15 - 
T2 .10  .57** .25** - 
T3 .19* .34** - .01  - 

5 .  Not Studying T I  .30** .I?* - 1 2  .08  - 
'152 .26** .26** .12 .22* - 
T3 . 38* *  ,18* -.03 .24** - 

Note. 1-tailed Significance: * .01 ,  ** p< .001. 
N Success: T I  = 188, T2 = 172 ,  T3 = 176.  
N Failure: T1  = 227,  T2 = 1 6 0 ,  T3 = 219, 



!ntert=ctrretat!ons of the attribution measures for success and for faittiie 

outcomes are presented in Table 13. For the success outcome, studying and effort 

correiated @ < .001) consistently across time which suggests that the two items 

were seen as similar by students. Task difficulty level correlated with ability (p < 

.01) at time one and at two. At time one, studying correlated with luck (p < .01). 

For the faifure outcome, abitrty and effort correlated @ < .001) for times one znd 

three, but not at time two. For the first test, luck correlated with ability (p < .OOl). 

Luck also correlated with effort at times one and two. Ability correlated with task 

difficulty @ < .001) for all three administration periods. Task difficulty also 

correlated with luck at time two @ < .001) and with effort at time three @ c .Ol). 

Studying correlated with effort for all three periods of testing @ < .001). Studying 

afso correlated with abilrty for all three periods @ < .O1 for administration one and 

three and p < .001 for administration two) and with task difficulty level for the 

second (p < .01) and third (p < .OOl) administrations. 

Mathematics Self-Concept and Achievement 

TO test the hypothesis that males would have a higher mean mathematics 

self-concept score than females a one-tailed independent t-test was computed for 

the scores at the two administrations. Means and standard deviations are provided 

in Tables 9 and 1 1. The mean mathematics self-concept scores were significantly 

higher for males both at time one, v(406) = 4.21, p < -01) and at time two, (t(409) 



For classroom grades, it was predicted that females would have e higher 

overall mathematics achievement for the first term than males. Again, a one-tailed 

independent t-test was computed between genders on first term mathematics 

averages (see Table 92). The prediction was confirmed; females had a significantly 

higher mathematics average, (t(425) = 2.38, p < .01). 

Another hypothesis was that females' predicted scores for mathematics 

quiues would be lower than males' predictions. This hypothesis was not 

confirmed. One-tailed independent t-tests between genders for predicted 

mathematics scores on each of the three mathematics quiues did not reveal any 

significant between-groups differences (administration one, t(323) = 1.04, ns; 

administration two, t(303) = 0.70, ns; administration three, t(338) = 0.01, ns). 

Correlations were used to examine relations between mathematics 

achievement and mathematics self-concept. It was hypothesized that students with 

high academic performance in mathematics would have a high prior mathematics 

self-concept. Students with the low performance were predicted to have low prior 

mathematics self-concept. Correlations between mathematics self-concept and 

achievement were computed at time one and at time three (see fable 14). At both 

times the correlations proved to be statistically significant (r = .51 and 56, p < 

.OOf for both administrations), supporting the hypothesis. 

It was also predicted that the relation between mathematics self-concept and 

mathematics achievement would be stronger for males than for females. This was 



98 

TABLE 14 
Correlations of Mathematics Self-concept with Mathematics 
Achievement 

Actual Score 1 Actual Score 3 
Measure r n i3 r n R 

Mathematics Total .51** 401 .16 .56** 390' -17 
Self- Females .52** 216 .I8 .59** 213 .!I5 
Concept Males .52** 185 -16 .53** 177 .I9 

Note, l-tailed Significance: p-< .01, ** p< .001. 

not confirmed from the results of first quiz. An identical correlation (r = 32, p < .001) 

was found for both gender groups. Neither was the hypothesis confirmed at time 

three. Although the observed correlation between the third mathematics quiz and the 

second self-concept measure was higher for females (r = .59, p < .001) than males (r 

= .53, p < .001), there was not a significance between the correlation coefficients 

after standardizing using Fisher's z transformation (z, = .86, p > .05). 

Correlations were computed to investigate the hypothesis that there would be a 

positive relationship between mathematics self-concept and mathematics achievement 

in both success and failure conditions (see Tables 15 and 17). Four correlations were 

computed, two each at times one and three. At time one, the first mathematics self- 

concept was correlated with the first mathematics quiz for both failure and success 

groups. At time three, the correlations for these two student groups were calculated 

between the second mathematics self-concept measure and the third mathematics 

quiz for students who had perceived that they had been successful and for students 
b 

who had perceived that they had failed. Results supported the hypothesis with 

significant @ < .001) correlations for each test (r = .44 and .40, for the success 
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condition; and r = .43 and .52, for the failure condition). These correiations were 

standardized using Fisher's z transformation to test whether the correlation for the 

perceived failure group at time three was higher than at time one. The difference was 

not significant (zr = 1.46, p > .05). 

Correlations between mathematics self-concept and mathematics quizzes were 

also calculated for males and females within each condition (perceived failure and 

perceived success) at times one and three. For males and females at both test 

periods there were positive correlations @ < .001) between mathematics self-concept 

T-LE 15 
F i r s t  Administration Correlations of Students' Causal At t r ibut ion Scores with Mathematics Self-concept and 
Achievement with Breakdowns by Success or Failure 

SUCCESS FA I LURE 
Math-Concept1 Actual Score1 Math Concept1 Actual Score1 

MEASURE r n B r n 0 r n D r n  8 

Actual Total .44** 180 . I8 .43** 212 .15 
Score 1 Females .48** 102 .19 .46** 111 .I7 

Hales .35** 78 .14 .44** 101 -15 

1st Ef fo r t  Total -.I1 179 .02 .04 184 .OO .15 212 .03 .24** 219 .O1 
A t t r ibu t ion  Females -.I1 101 -.02 .03 104 .OO .25* 111 .05 .23* 112 .02 

Males .O1 78 .OO .I5 80 .O1 .I5 101 .03 .28* 107 .02 

1st A b i l i t y  Totdl .5P* 179 .10 .25** 184 .02 .49** 212 .09 .32** 219 .02 
At t r ibut ion Females .57** 101 .09 .30* 104 .02 .50**111 .09 .28* 112 .02 

Hales .51** 78 . I0 . I1  80 .O1 .47** 101 -09 .36**107 .02 

1st Luck Total -.26** 179 -.05 -.09 184 -.01 .OO 212 .OO -.06 219 -.OO 
At t r ibut ion Females - 2 3  101 -.I0 -.05 104 -.00 .I4 111 .02 .10 112 .01 

Males -.24 78 -.O5 -.I2 80 -.01 -.08 101 -.02 -.20 107 -.01 

1st Task Ease Total .26* 174 .04 .22* 184 -01 .46** 212 .07 .27** 219 .O1 
/D i f f i cu l t y  Females .31** 101 .05 .23* 104 .O1 .50**111 .07 .U**112 .02 
A t t r ibu t ion  Males .21 78 .04 .16 80 .O1 .39**101 .06 .22 107 .01 

1st Studying Total -.I2 179 -.03 - ,09 184 - -01 .27** 212 .05 .33** 219 .O? 
A t t r ibu t ion  Females -.I9 101 -.04 -.08 104 -.01 .28* 111 -05 .36**112 .02 

Males -01 78 .OO .I1 80 -.01 .29* 101 .06 .30** 107 .02 

Mote. 1 - ta i led  Significance: * e< .01, ** e< .001. Chinese students' resul ts were analyzed students 
separately t o  determine the influence on to ta l  group results. This,analysis i s  discussed i n  Chapter 5. 



TABLE 26 
Second Adninistratidn Corretatfons of Students' Causal At t r ibut ion Scores with Mathematics Self-concept and 
Achievement with Breakdowns by Success or Faiture. 

.- 
2nd Ef for t  2nd Ab i l i t y  2nd Luck 2nd Task 2nd Studying 

Ease/Diff iculty 
At t r ibut ion At t r ibut ion At t r ibut ion At t r ibut ion At t r ibut ion 

MEASURE r n 8 r n B r n B  r n B  r n  B 

Success 
Hath Self- 
Concept 1 

Stieeess 
Actual 
Score 2 

success 
1st Term 
Average 

Fai lure T -17 145 .03 .51**145 .09 -.O2 145 .OO .40**145 -06 .I3 145 .02 
Math Self - F -17 82 .03 .4fW 82 .08 .04 82 .02 .30* 82 .04 .27* 82 .05 
Concept 1 H .31* 63 -05 .4P* 63 .I0 - .06 63 - .O1 .45** 63 .08 .I5 63 .03 

Fei lure T .27** 152 .O1 .38** 152 .02 .02 152 .OO .31**152 .02 .35**152 .02 
A c t ~ a l  F .I8 86 .01 .30* 86 .02 -06 86 .OO .35** 86 -02 .38** 86 .02 
score 2 M .49** 66 .03 .52** 66 .04 .02 66 .OO .35** 56 .02 .23 66 -01 

Fa1 lure T .15 152 .01 .30** 152 .02 .02 152 .00 .21* 152 -01 .36**152 -02 
1st Term F .10 86 -01 .29f 86 -02 .05 86 .OO .26* 86 -01 .46** 86 .03 
Average M .30* 66 .02 .36* 66 .03 .02 66 -00 .25 66 -02 -14 M -01 

- 

Note. I - t a i l e d  Significance: * k c  .01, ** k< .001. Chinese students' resul ts were analyzed students 
separately t o  determine the i n f  lwnce on to ta l  group results. This analysis i s  discussed i n  Chapter 5. 

and mathematics achievement in both success and failure conditions (perceived 

success group: males r = .35 (time one) and .39 (time three), females = .48 (time 

one) and .47 (time three); perceived failure group: males = .44 and .54, females = .46 

and 32). Fisher z transformations were calculated to investigate whether or not there 

were differences in correlations between males and females in each administration 

period and between each gender in the perceived success group and in the perceived 

failure group. There were no significant Fisher z statistics. 
b 



TABLE 17 
Third Athinistration Correlations of Students' Causal Attribution Scores with Mathematics Self-Concept and 
Achievement with Breakdobns by Success or Failure 

SUCCESS FA1 LURE 
Math-Concept2 Actual Score3 Math Concept2 Actual Score3 

MEASURE r n 8 r n 8 r n 8 r n  % 

Actual Totat .40** 164 .13 .52** 209 .18 
Score 3 Females .47** 84 .ll .52**118 .I9 

Makes .39** 80 .20 .54** 91 -18 

3rd Effort Total .13 166 -02 .13 170 -01 -09 209 '02 .26** 2!4 .02 
Attribution Females , l8  85 .03 .I0 86 -09 . I3 118 .02 .40** 121 .02 

Males -12 81 .02 .09 84 .OO .O1 91 .OO .04 93 .OO 

3rd Ability Total .4P* 166 .08 .33** 170 .02 .48** 209 "08 .31** 214 .02 
Attribution Females .41** 85 -06 .34** 86 -02 .48** I t 8  . O f  .25* 121 .01 

Males .56** 81 -10 .39** 84 .02 .46** 91 .08 .35** 93 .02 

3rd Luck Total -.23* 166 -.04 -.04 170 -.00 -.06 209 -.01 .Q6 214 -00 
Attribution Females -.06 85 -.Of -.06 86 .OO -.08 118 -,01 -06 121 .00 

Hales -.37** 81 -.07 -.09 84 -.00 -.08 91 -.01 -.01 93 .OO 

3rd Task Ease Total .05 165 .O1 .07 170 -00 .43** 209 .06 .30** 214 .02 
/Difficulty Females .OO 85 -00 .30* 86 .OO .51** 118 .07 .J3** 121 .02 
Attribution Hales .09 81 .O1 -.03 84 -.00 .31* 91 .OS .27* 93 .01 

3rd Studying Total -.03 166 -.01 .06 170 .00 . I S  209 .02 .34** 214 .02 
Attribution Females .03 85 -.01 .09 86 .O1 .18 118 .03 .45** 121 .03 

Males -.08 81 -.02 .02 84 .OO .ll 91 .02 -20 93 .01 

Note. 1-tailed Significance: * p-< .01, ** p-< .001. Chinese students' results were analyzed students 
separately to determine the influence on total group results. 'This analysis i s  discussed in Chapter 5. 

The significance of the result and the consistency on two separate measures 

provides supportr Je evidence that mathematics self-concept is directly related to 

achievement in mathematics. The relation holds for females as well as males, 

regardless of whether students perceive the achievement outcomes to be successes 

or failures. 

Attributiorrs and Self-Concept 

Perceived Success Outcomeg 

It was predicted that females would tend to attribute success to effort whereas 
b 

the tendency for males would be to attribute success to ability. This expectation would 

be demonstrated in perceived success conditions if the mean effort attribution score 
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was higher for females than males and the mean ability attribution score was higher 

for males than females. To test this hypothesis an independent one-tailed Nest was 

computed between gender on attributions for the three administrations (see Tables 9 

to 11). 

For the first administration period there was a significant gender differ, ~ n c e  in 

ability attributions. Males who perceived that they had been successful attributed that 

success to ability more often than females, (t(183) = 4.04, p < .01). Females 

perceiving success made attributions to effort, (t(184) = 2.07, p =.02) and luck, 

(t(183) = 2.09, p = .02) more often than males, but these differences were not 

statistically significant at the .01 level. Differences were not found between genders for 

the attributions to studying and task difficulty level (t(184) = .24, p > .O1, and t(184) = 

.89, p > .01). 

These relations changed at time two. For the second administration, studying 

was the only attribution that differentiated males and females. Females more often 

attributed success to studying than males, (t(167) = 2.92, p < .01). There were 

nonsignificant differences for males and females for effort (t(167) = 1.40), ability (t(167) 1 
= 0.12), task ease (t(167) = 1 .O3), and luck (t(167) = 0.38). 

Three attributional differences were statistically significant at time three. At the 

third administration period there were significant gender differences for effort, ability, 

and task ease attributions under conditions of perceived success. Females more often 
b 

attributed perceived success experiences to effort (t(l7O) = 3.86, p < .01), while 

males made more attributions to ability (t(170) = 2.63, p < .01), and to task ease, 



(t(170) = 2.60, p < .01). There were no significant differences for the two other 

attributions. 

Perceived Failure Outcomes 

It was hypothesized that females would ascribe failure to low ability and task 

difficulty more often than males, whereas males would ascribe failure to low effort 

more often than females. This expectation would be represented in the data if the 

mean scores for ability and task difficulty attributions were lower for females than 

males, and the mean score for effort attributions was lower for males than females 

(see Tables 9, 10, and 11). This hypothesis was not supported at time one. At the first 

administration of tests there were no gender differences with regard to sffort (t (219) = 

1.48, p > .01), ability (t(219) = 41,  p > .01), studying (t(218) = 23, p > .01), task 

difficulty (t(219 = 1.57, p > .01), or luck (t(219) = 1.37, p > .01). 

For the second administration period the mean ability attribution score for 

females was lower than for males, indicating a tendency for females to more often 

ascribe failure to low ability (t(150) = 1.78, p =.04). Lack of studying was more often 

ascribed to failure for females than males (t (167) = 2.00, p = .02). Females more 

often ascribed failure to task difficulty than males (t(150) = 2.04, p = .02). However, 

these differences were not statistically significant at the -01 level. There were no 

differences for effort (t(150) = 0.73, p > .01) or luck (t(150) = 0.54, p z .O l ) .  These 

non-significant results fail to support the expectation that females would make differing 

attributions for perceived failure outcomes. 
b 
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At time three, the results again did not support the hypothesis. t-tests failed to 

reveal any statistically significant differences between genders on attributions (effort: 

t(214) = -20, abiltty: t (214) = 1.13, studying: t(213) =.35, task difficulty: t(214) = -60, 

and luck: t(214) = 60). 

internal Attributions 

Attributions may be grouped and categorized according to those which are 

internal, such as effort, studying, and ability, and those t ~ a t  are external, such as luck 

and task difficulty. It was hypothesized that ability, effort, and studying attributions 

would correlate positively with mathematics self-concept under both successful and 

failure conditions. However, it was predicted that the correlation for attributions to 

effort or studying would be weaker than for ability. 

This correlative evidence did not appear for the effort component of the internal 

dimension. Among students who perceived that they had succeeded, significant 

positive correlations between self-concept and effort attributions were not found at any 

of the three administration periods (see Tables 15 to 17). However, among students 

who perceived they had failed there was a significant positive correlation between 

effort and mathematics self-concept for females (r = .25, p < .01) at time one, and for 

males (r = .31, p < -01) at time two. There were no other correlations detectably 

different from zero. Correlations between self-concept and ability attributions did 

support the hypothesis. Ability attributions correlated positively with self-concept at all 
b 

three administration times (time one: r = .59, time two: r = -51, and time three: r = 

.49; p < .001 for all administrations), indicating that students who ascribed success to 



ability had a higher self-concept. The results were also significant in the failure 

condition. Ability attributions correiated positively with mathematics self-concept at ali 

three administration times (time one: r = .49; time two: r = 5 1  and time three: r = 

.48; p < .001). The result was found in both success and failure conditions for males 

and for females (see Table 15 to 17). Following success the attribution to stud9ing and 

mathematics self-concept correlated negatively for the second administration for the 

whole group (r = -20, p < .01) and for females (r = - .25, p < .01). This negative 

correlation indicates that students who ascribed success outcomes to studying tended 

to have lower self-concepts. There were no other correlations that were detectably 

different from zero. However, in the failure condition, there was a significant positive 

correlation with studying for the whole group (r = .27, p < .001) and for both genders 

(males: r = .28; females: r = .29; p c .01) at time one. At time two there was a 

significant positive correlati~n for females only (r = .27, p < .01). 

There was an inverse relationship between luck attributions and self-concept for 

all three administration periods in the success condition. This means that the students 

who ascribed achievement success to the external cause of luck tended to have a low 

.. self-concept in mathematics. Conversely, students who did not make ascriptions to 

luck tended to exhibit a high r-tathematics self-concept. There was a significant 

negative correlation for the whole group (r = -26, p < .001) at time one. At the 

second and third administration times, there was a significant negative correlation for 

the total group (time two: r = -.21, p c .01; time three: r = -.23, p < .01) and for 



mats (time iwo: r = -.33, p < .=I; time three: r = -37, p < .%If). There were no 

correlations detectably different from zero in the faiture condition. 

The other attribution to an external cause was task difficulty/ease. With regard 

to ease of task, there was a statistically significant positive correlation with 

mathematics self-concept for the total group (r = 26, p<  .001) and for females (r = 

.31, p < .001) at the first administration period only. The correlation for males was not 

significant. However, for the second administration period neither coefficient attained 

statistical sigdicance. There was a zero correlation for females, and the coefficient for 

males approached zero at the third administration. Following failure, attributions to task 

difficulty correlated positively and significantly with mathematics self-concept in all three 

administration periods for the total group @I < .001) and for both males (time one: p 

c .81, time two: p < -001, and time three: p 

time 'two: p < .01, and time three: p < .001) 

Hiah vs. Low Self-Concept Females 

St was predicted that high self-concept 

< .01) and females (time one: p < .001, 

(see Tables 15 to 17). 

females would be less likely to attribute 

failure to lack of ability than low self-concept females. The mean score for lack of I 

ability would be higher for high self-concept females than for low self-concept females. 

To examine this hypothesis, females' mathematics seif-concept scores for the two 

administrations were dichotomized to farm high self-concept and low self-concept i 

groups using the median score on the mathematics self-concept measure as an 
$ I 

I 
arbitrary cutoff. The median scores were 18 on the first self-concept measure and 16 

on the second. The high and low self-concept groups formed from data on the first 
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administration were also used at time two. This is because the self-concept measure 

was not administered at time two. A t-test was conducted between groups on ability 

for the three administration periods. 

As predicted the mean ability attribution score of the high self-concept group (M 

= 4.23, SD = 1.26, n = 39) was significantly higher (t(110) = 5.65, p < .01) than the 

mean abiiity attribution score of the low self-concept group (M = 2.96, SD = 0.84, n = 

73) for the first administration period. 

This was also the case on the second administration. The mean ability 

attribution score for the high self-concept group (A4 = 4.12, SD = 0.95, n = 34) was 

significantly higher (t(80) = 4.49, p c.01) than the mean ability score of the low self- 

concept group @I = 3.04, SB = 1.75, n = 48). Again for the third administration the 

high self-concept group mean abiiity score (M = 4.0, SD = 1.01, n = 45) was 

significantly higher (t(112) = 4.62, p c .01) than the mean ability score of the low self- 

concept group (M = 3.06, SD = 1.06, n = 69). 

Attributions and Achievement 

It was predicted that correlations of mathematics achievement with ability and 

effort or studying attributions would be positive for both success and failure groups. 

Because of the coding scheme used, a positive correlation represents attributions to 

high levels of the abilityleffortjstudying dimensions for successful students, and 

attributions to low levels of ability/effort/studying dimensions for failing students. 

For the total sample of students who perceived they were successful, there 

were statistically significant positive correlations between obtained test scores and 



ability attributions at times one (s = -25, p < .001), two (r = -26, p < .001) and three 

(r = .33, p < .001) (see Tables 15 to 17). There were no significant positive 

correiations between effort or studying and obtained test score for any of the three 

administration periods (p > -01). The evidence was stronger for the students with 

perceptions of failure. The correlations were positive and significant for test score with 

effort (time one: r = .24; time two: r = .27; time three: r = 26; p< .001), studying 

(time one: r = -33; time two: r = .35; time three: r = .34; p c .001), and ability 

attributions (time one: r=  -32; time two: r = .38; time three: r = .31; p c .OOl) at all 

three test administration times. 

Perceived Success 

Only for females in the perceived success group was there a significant positive 

correlation between mathematics quiz score and ability attributions at time one (r = 

.38, p < .01) and at time two (r = .33, p < .001). There were no significant 

correlations between effort or studying and achievement for either gender at the first 

two administrations. For the third testing period, the ability attribution correlation was 

again significant for temales (r = .34, p < -001). Tbis significant relation was also 

found for males (r = .39, p < .001). Again correlations between obtained test score 

and effort or studying attributions were not significant for either gender. 

Perceived Failure 

There were statistically significant positive correlations for both males and 

females between mathematics quiz score and attribution to low effort (females: r = 

23; males: r = .28; p < .01) and to studying (females: r =.36, males: r = .30; p < 
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-001) at time one. At time two, there was a significant positive correlation with effort for 

males only (r = .49, p < -001) and at time three for females only (r = .40, p < .001). 

Attributions to studying correlated positively and significantly for females only at time 

two (r = 38, p < .001) and time three (r = .45, p < .001). Both males and females 

had significant high correlations between attributions to ability and achievement (see 

Tables 15 to 17). There were no differences between genders for the three 

administration periods (time one: r, = .65, p > .05; time two: r, = 1.59, p > .05; and 

time three: r, = .79, p > -05). 

Effort and Ability Attributions for Both Outcomes 

It was also anticipated that correlations between mathematics achievement and 

attributions to ability would be higher than between mathematics achievement and 

effort and studying attributions. For all three administratior;. periods, this was true for 

the students who perceived their test results as successful. The implication is that 

these students attributed their success to ability. This conclusion is supported by the 

fact that the successful students' effort or studying attributions for achievement did not 

differ from zero for all three administration periods. This is in contrast to the higher 

correlations between ability attributions and achievement which ranged from .25 to .33, 

aff attaining statistical significance Cp < .001). 

Among students who perceived that they had failed, there were statistically 

significant positive correiations for attribution to lack of ability with quiz score and to 

lack ctf effort or studying with quiz score for a4 three administration periods (see 

Tables 15 to 17). Correlations were standardized using Fisher's z transformation to 



test for difference between the attributions to ability and effort or studying with 

mathematics quiz score. There were no statistically significant differences between 

effort and ability correlations at any of the three administration periods (first 

administration: r, = 1.22, p > .05; second administration: (r, = 1.09, p > .05; third 

administration r, = 0.60, p > .05). There were also no statistically significant 

differences between studying and ability (first administration: r, = .I 1 , p > '05; 

second administration: r, = .27, p > .05; and third administration: r, = .31, p > .05). 

Another hypothesis predicted that studel ~ts with higher academic performance 

(overall 1st-term grade average) would be more likely to attribute success to ability 

and effort. This was investigated by examining the correfations between the overall 

first term mathematics average (at time twc) and attributions of students who 

perceived their second quiz to be a good mark (see Table 16). The statement was 

supported for ability attributions- For students with success perceptions there were 

positive correlations between quiz scores and ability attributions (r = .38, p < .001) for 

both males (r = .40) and females (r = -35). However, there were no correlations 

detectabiy different from zero between attributions to effort or studying and 

mathematics average (p > -01). 

mita&ions, Self-concept. and Achievement 

It was also predicted that for the students who perceived their mark as a 

success outcome, the positive correlations between mathematics self-concept and 

internal attributions would be higher than the correlations with mathematics self- 



concept and external attributions. As a corollary, these students' achievement scores 

would have higher correlatims with internal attributions than with external attributions. 

The corresponding expectation for students who perceived their mark as a 

failure outcome was that their mathematics self-concept scores would have higher 

corretations with external attributions than with internal attributions. The same relation 

to the internal pole of the contrclfability dimension was also expected for achievernsant. 

For students in the success condition the internal attributions would be to k4gt-r effort, 

high ability, and/or studying hard. For students in the failure condition, internal 

attributions would be to law effort, Isw ability, and not studying hard. 

For each student, internal and external scores were calculated by summing 

values across internal factors (ability, effort, and studying) and external factors (luck, 

task difTiculty/ease) and dividing by the number of scores. Correlations between these 

external and internal factors were calculated with achievement and self-concept. 

Correlations for the perceived success and perceived failure groups with breakdowns 

for males and females are shown in Table 18. 

Perceived Success Outcome 

Vhere were no correlations tbat were detectably different from zero between 

mathematics quiz and internal attributions for students who perceived first quiz results 

as successful. The expected pattern was not found for mathematics self-concept and 

interml attributions, rto; was it found for extarnal cittributions on the first administration. 

There were no slatisiicaIiy significant differences when gender wss considered. 
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TABLE 18 
CorreLationo of Studentss Internat/Externel Causal Attribution Scores with Mathematics Self-Concept and 
Achievement with Breakdouns by Success or Failure 

SUCCESS FA1 LURE 
IHTERHAL EXTERMAL INTERNAL EXTERNAL 

MERWRE r n B  r n  B r n B r n R 

1st Math Total -14 I79 .02 -.Of 179 -.01 .44** 211 .04 .29** 211 .03 
Self- Femetes -10 101 .O1 -04 101 -.OO .SO** 110 .05 .38** 110 .04 
Concept Males .20 78 .04 -.01 78 -.00 .43** 101 .04 .I8 101 .03 

1st Math Total .08 179 .OO .09 179 .Ot .42** 211 .01 .I5 211 .OO 
Class Females .I1 101 .OO .I2 101 . O l  .43** 110 .01 .27* 110 .O1 
Qui a: Hales -85 78 -.00 -04 78 -00 .42** 101 .01 -03 101 .00 

2nd Math Total -11 163 .O1 -.04 163 -.01 .38** 155 .03 .22* 155 .02 
Self- Femeles .I0 89 .01 .08 89-.OO .41** 82 .04 .23 83 .02 
Concept Males -20 74 .02 -.I9 74 -.03 .43** 63 .03 .21 63 .03 

2nd Math Total .15 143 -01 .23* 163 .01 .47** 155 .02 -18 155 .O1 
Class Females .07 89 .OO -18 89 -01 .41** 82 .01 .21 82 -01 
Oui z Males .20 74 -02 .25* 74 .01 .56** 43 .02 .22 63 .O1 

3rd Math Totai .26**164 .OZ -.I0 164--02 .34** 208 .02 .23** 208 -02 
Self- Females .26* 84 -02 -.00 84 -.02 .37** 118 .02 .25* 118 .O'1 
Concept Males .27* 80 -03 -.21 80 -.03 .26* 90 .92 .I6 90 .01 

3rd Math Total .25** 164 .O1 .02 164 -00 .43** 208 .01 .25** 208 .01 
Class Females .24 134 .O1 .23 84 .02 .52** 118 .02 .26* 118 .01 
Oui z Males .2S 80 .O1 .07 80 .OO .28* 90 .O'l .I9 90 -01 

Note. I-tailed Significance: * g < .01, ** g < -001. Chinese students1 results were analyzed students 
separately to determine the influence on total group results. This analysis is discussed in Chapter 5. 

For the second administration, a significant positive correlation was found 

between the mathematics quit and external attributions for the total sample (r = 23, p 

< .01) and for males (r = .25, p < .01), which seems to indicate that males with 

highself-concept made attributions to external causes. No other correlations were 

detectably different from zero (p > .01). In the third administration, internal attributions 

were found to have significant positive correlations with both mathematics self-concept 

(r = 26, p < .001) and the classroom quiz (r = 2 5 ,  p < .001). Students with higher 

self-concept and/or higher achievement made attributions to internal causes. 

Correlations between internal causes and mathematics self-concept were also 

statistically significant for both genders (males: r = .27, females: r = .26, p < .01). 



However, there were no significant correlations between internal causes and 

mathematics quiz for either males or females (p > .Qi).. 

Perceived Failure Outcome 

For the failure group, significant (p < .OOl> correlations were found for internal 

attributions with both mathematics self-concept and achievement at all three 

administrations. For ail three administration periods (see Table I$), there were also 

significant correlations between external attributions and self-concept (p < .Ot at time 

two, and p < .001 at times one and three). External attributions were also related to 

achievement at times three (p < .001). Correlations for external and internal 

attributions with mathematics self-concept and achievement were standardized using 

Fisher's z transformations to determine if the correlations were detectably different 

from one another. 

For administration one, the higher correlation between internal causes and 

mathematics self-concept was not statistically different (r, = 1.80, p r .01) than for 

external causes. The mathematics quiz was found to have a significant positive 

correlation (r = .42, p < .001) with internal attributions but not with external 

attributions (g > .01). When gender was considered, there were statistically significant 

positive correlations between internal causes and both mathematics self-concept 

(males: r = .43; females: r = 50; p < .001) and mathematics quiz (males: r z.42; 

females: r = .42; p < .001), for both genders. There was a positive correlation 
* 

between external attributions and mathematics self-concept for females (r = 38, p < 

.001) and the mathematics quiz (r = 27, p < .01). There were no correlations 
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mathematics seR-concept (r, = .86, p z .01). iemafes had significant positive 

correlations for external factors with both mathematics self-concept @ i .U1) and 

rnathematics quiz @ < .01), whereas males did not. Females had significantly higher 

correlations between internal attributions and achievement than between external 

attributions and achievement (r, = 2.35, p c .05). However, females' correlation 

between internal attributions and mathematics self-concept did not differ significantly 

from the correlation between external attributions and mathematics self-concept (I, = 

Correlations of Achievement and Motivational F a d m  With 

Classroom Environment 

Total Group 

Table 19 shows the correlations between subscales of the Classroom 

Environment Measure and achievement and self-concept measures. When the study 

began (time one) the Classroom Environment Measure was administered, along with 

the first mathematics quiz and self-concept measure. Correlations were computed 

among these measures. The Classroom Environment Measure administered at the 

end of the study (time three) was correlated to the third rnathematics quiz and the said- 

concept measure administered at the same time. 

The Social Comparison subscale correlated positively with the first mathematics 

quiz for the whole group (r = .1E, p < .01), the first mathematics se!f-concept 
b 

measure for the whole group (r = -13, p < .01), and for males (r = 23, p < .01), 



?PL_R&E 29 
Correlations of Classroom Envirwrnent Scales with Achievement, Self-concept, and Causal Attributions for the 
Total Sampla 

Social Student Student Task Compet - Cooper- Student Teacher 
Comparison Teacher Input Organiz- i t ion  ation Autonomy Feedback 

Relations at ion 
MEASURE n r B r R r 6  r 0 r 6 r R r 6 r 6 

1st neth 312 T .16* .I5 .14* .04 -.05 -.09 .05 .08 -.05 .05 .16* .06 .O1 -01 -.06 -.03 
Ctassrom 169 F .ll .13 .02 .O1 -.04 -.13 -04 .O1 -.13 -.I1 .23* .24 -.07 -.09 -.05 -.07 
Quit 143 M -16 .10 .21* .21 -.Of -.04 .04 -.01 -.02 -.06 -07 -07 -09 .03 -.07 -.09 

3rd neth 314 T .09 .I1 -.01 -.01 -.01 -.04 .03 .02 -.04 -.08 .07 -06 -.00 -.02 .09 -09 
Ctassrom 173 F -04 -.00 .O1 -.I1 .O1 -.04 -01 -.I4 -.01 -.07 .18* .14 .04 -.01 .I5 .I0 
P U ~ Z  141 Pi .P3 -0% -.02 -04 .03 .O7 .06 .05 -.06 -.I6 -.06 -.24 .OO .03 .04 -07 

Math 312T .13* .04 .05 .06 
Self - 169F .04 .04 -02 .06 
Concept 1 143 M .23* -21 -01 -.02 

Math 314 T .la** .15 .07 .04 
Self - 173 F .I2 -.09 .07 -.I1 
Concept 2 141 M .24* .33 .04 .09 

General 324 T .22** .13 .12 .09 
Self - 181 F .13 -13 .08 .09 
Concept 1 143 H .30** .28 .07 -.01 

General 314 T .31** .26 .17* .ll 
Self- 173 F .28** .I2 .27** .29 
Concept 2 141 H .36** .I5 .04 .03 

- - - - -- - 

Note. 1-tai led Significance: * g < .01, ** Q < .001. 

the second mathematics self-concept measure for the whole group (r = .18, p < .001) 

and males (r = .24, p < .01), the first general self-concept measure for the whole 

group (r = .22, p < .001) and males (r = .30, p < .001), and the second general self- 

concept measure for the whole group (r = .31, p < .001), for males (r = .36, p < 

.001) and for females (r = .28, p < .001). 

The Student-fezcher Relations subscale was positively correlated with the first 

mathematics quiz for the whole group (r = .14, p < .01) and males (r = .21, p < .Q1) 

and with the second general self-concept measure for the whole group (r = .17, p < 

.01) and females (r = .27, p < .M)?). Task organization was related positively to the 



first general self-concept measure for the whole group (r = .18, p < .001) and females 

(r = .22, p < .01) and the second general self-concept measure for the whole group 

(r = .16, p < .Q1). The Competition subscale was positively correlated 'with the second 

general self-concept measure for the whole group (r = .14, p < .01) and males (r = 

.21, p < .Ol). Cooperation was related positively to the first mathematics quiz for the 

entire group (r = .16, p < .01) and females (r = 23, p < .01), the third mathematics 

quiz for females (r = .I$, p < .01), and the general self-concept measure for the entire 

group (r = .I$, p < .001) and females (r = .21, p < .61). General self-concept at the 

second administration was related to both student autonomy for the whole group (r -- 

.14, p c .01) and to teacher feedback for females (r = .20, p < .01). 

Perceived Success Group 

Table 20 includes correlations between the Classroom Environment scales and 

achievement, self-concept, and causal attributions for students who perceived that 

they had been successful. Causal attributions for the second administration were 

correlated with the Classroom Environment Measure administered at time one. 

The mathematics quiz at time one correlated with the Social Comparison 

subscale for the entire group (r = 22, p < .01). There were also correlations between 

social comparison and first mathematics self-concept measure for the whole group 

(r = 20, p < .01) and the second self-concept measure for the whole group (r = 30, 

p < -001) and for males (r = .37, p < .01). This subscafe was also positively related 

to general self-concept at time one for the whole group (r = .26, p < ,001) and to 

general self-concept at time two for the whole group (f = .30, p < .OOl), males (r = 



TABLE 20 
Correlations of Classroom Emironment Scales with Achievement, Self-concept, and Causal Attributions for  
Students with Perceptions of Success 

Social Student Student Task C w t -  Cooper- Student Teacher 
Comparison Teacher Input Organiz- i t i o n  at ion Autonomy Feedback 

Relations ation 
MEASURE n r R  r B r 6 r B r  B r 5 r 5 r B 

1st Math 143 T ,22* -25 
Classroom 80 F -.03 -.I2 
Qu iz  63 M .21 .16 

Math 1431 .20* -16 
seat - 80 F .03 -.OO 
Concept 1 63M .2$ -11 

General 143 T .26** -19 
Self- 80 F .24 .19 
Concept 1 63 M .22 .20 

1st Tim 143 T -.06 -.06 
Ef for t  80F  -.21 -.12 
Attr ibut ion 63 M -.01 -03 

1st Time 143 T .09 -02 
Ab i i i t y  80F - .12  .03 
Attr ibut ion 63 M -07 -.I2 

1st Time 143 T -.03 .O1 
Luck 8 O F - . l l  -00 
Attr ibut ion 63 M -.03 .10 -.23 -.22 -.05 -.01 -.06 .OO -.I1 -.06 -.03 -.03 -.21 -.25 .15 -25 

1st Tine 143 T .21* .23 -03 -.01 -.05 -.00 .06 .08 -.O9 -.I2 .18 . IF -.I4 -.I5 -.09 -.a7 
TaskEase 80F  -24 .27 -.05 -11 .16 .OO -.22 -.07 .04 -.23 -11 .29 -02 -.16 -.09 -.04 
Attr ibut ion 63 M .14 .10 -.04 -.lo -.08 -.01 -19 -21 -09 -10 -.02 .I0 -.16 -.22 -.I2 -.05 

1st Time 143 T -06 .10 .08 .10 .02 .04 -01 -.04 -.01 -.04 -.08 -.I1 .02 -03 .04 -07 
Studying 80 F .07 .07 -.08 -.00 -07 -.03 -.06 -.02 -.I0 -.07 .07 -.I3 .13 .08 .08 .08 
At t r ibut ion 63 M -10 .12 -19 -22 .06 -10 .04 -.04 -02 -.00 -.06 -.I0 -.03 -.03 -.00 -06 

2ndTime 1371 .05 .05 .31** -30 -09 .15 -14 1 1 2  0 2  .09 
Ef for t  75 F .04 .09 .26 .33 .17 .61 .27* .25 -.07 .08 .02 
At t r ibut ion 62 M -09 -19 .40** -58 -04 .07 -06 .20 -.I2 -07 -08 

2nd Tim 137 T .05 -05 -04 .03 -.I1 -.I7 -.03 -.04 -10 I .11 
Ab i i i t y  75 F .I8 .23 -.05 .ll -.03 -30 -.I6 -.04 -.04 .09 -17 
At t r ibut ion 62 M -.06 .15 -11 .36 -.I8 -.47 .17 -33 .28 -72 .02 

2nd Time 137 T -08 -06 -.01 .04 .03 -.01 -.I8 -.19 .03 -02 -05 .OO .OO .03 -04 .05 
Luck 75 F -.02 -.I8 -.06 .35 -.05 .24 -.32* -.67 -.02 -.08 -.08 -.I3 -.25 -.21 -.08 -.02 
At t r ibut ion 62 U .18 .17 -08 -.02 -07 .62 -.02 .10 .08 -12 .21 -18 .25 -.40 .12 .30 

2nd Time 137 T .04 .04 -.20 -.I5 -09 .I0 -.I1 -.05 .09 .06 -.09 - . lo -.07 -.07 .OQ .10 
Task Ease 75 F -04 -.02 -.I8 -.37 -.08 -.05 -.I8 -.06 .09 -.00 -.08 -.26 -.16 -.I9 -05 -.06 
At t r ibut ion 62 U -01 -08 -.I8 -.63 .18 .44 -00 .OO .I2 -.46 -.09 .08 .O1 .O1 -04 -.01 

2nd Time 137 T -02 .O1 .32** -29 -11 .I3 .10 -05 -.I0 . O L l 3  .06 .02 -.09 .27** .22 
Studying 75 F -.01 -.I4 -14 -.I3 -22 .07 -22 .18 .02 .23 .02 .27 -05 .09 .33* .43 
F i t t r j b t i cm  62 11 . ? I  -10 .53** -56 .O5 -43 -04 -10 -.I9 .09 .l5 .75 -.00 -.28 -24 .'17 

3rdUath 135 T -06 . I1 .15 .il -.02 .04 .32** -33 -.08 -.I9 -.I0 -.I7 -.04 -.07 -.lo .04 
Ciassrwm 70 F -.a1 -08 .I4 -25 -.00 .58 .4Z** .53 -.I34 -.I39 -.06 .02 -02 -.I2 .15 -23 
Pui r 5 5 #  -14 -08 .20 .04 -.08 .07 .26 .05 -.I0 -.I6 -.I6 -.24 -.05 .03 -04 .07 

m t h  135 T .30** -27 .37** .35 -.00 -.I0 .31** .23 -09 .02 .03 -.08 -00 -.09 -.03 -.l2 
Self- ?OF -26 .35 .35* .14 .I0 -.08 .35* .15 -.02 -.09 -.00 .I4 -.02 -.lo -.05 -.04 
Coc~cept2 65M .37* .I7 .40f* -09 -.I6 -.39 -29 .30 .16 .I2 .ll -07 -.01 .03 -.09 .O1 



TABLE 29 continued 
Correlations of Classroom Envirorment Scales u i t h  Achievement, Self-Concept, and Causal At t r ibu t ions f o r  
Students With Perceptions o f  Success 

Social Student Student Task Gompet- Cooper- Student Teecher 
Comparison Teacher Input Organiz- i t i o n  a t i on  A u t o n q  Feedback 

Relations a t i on  
MEASURE n r 8 r 8 r B r 8 r 8 r R r R r B 

General 137 T .30** .29 .25* .25 .04 - . lo  -18 .W .08 -.05 -03 -17 .04 -.05 -.04 -,09 
Sel f -  72 F .28* .47 .34* .12 .14 -.06 -14 .18 -01 -.21 .03 -17 -06 .O1 . I 5  .04 
Concept2 65 M .31* .15 -16 -03 -.I1 -.I8 .21 .23 .23 .27 .19 -22 .O1 -07 -.I6 -,05 

3 rd  Time 135 T .10 -14 .14 .ll .12 .10 .02 .01 -.02 -.09 - . I 5  .O1 -.02 -.08 -00 .04 
E f f o r t  70 F .13 . I3 .31* -17 .13 -.07 .16 -22 .04 -.I4 - . lo .03 -.01 .07 -05 - .21  
At t r i bu t i on  65 H .05 -.O4 .00 .28 .13 .09 -.I4 -.21 -.06 - . I2 -.I6 -.I4 .00 .23 . I0  .20 

3 rd  Time 135 T .24* -22 .12 -06 .15 .21 .O1 -04 .07 -.08 -.I0 " - 2 5  -.01 -.07 .OO -.03 
A b i l i t y  70 F .32* .22 .33* .14 .28* .44 .15 .06 .10 -.24 -.03 -.34 -.09 - .21 -21 -.06 
A t t r i b u t i o n 6 5 M  -22 .01 -.O8 -.I5 -.01 -.21 -.07-.21 -.01 .21 -.20 -.I2 .05 .37 -.15 -.01 

3rd  Time 135 T -16 
Lock 70 F .22 
Att r ibctr ion 65 M . I0 

3rd  Time 135 T .ll 
Task Ease 70 F . I3 
A t t r i b u t i o n  65 H .13 

3 rd  Time 135 T .04 
Studying 7 0 F  .06 
A t t r i b u t i o n  65 M .O1 

Note. 1 - t a i l e d  Significance: * p < .01, ** < -001. 

.31, p < .01), and females (r = .28, p < .01). Social comparison was also related to 

attributions to task ease at time one for the whole group (r = .21, p c .01) and 

attributions to ability at time three for the whole group (r = .24, p c .Q1) and for 

females (r = -32, p < .01). 

The Student-Teacher Relations scale correlated positively with the second 

mathematics seif-concept subscale for the entire group (r = .37, p c .001), females (r 

= .35, p < .01), and males (r = .40, p < .001) and with the second general self- 

concept subscale for the entire group (r = .25, p < .01) and females (r = .34, p < 

.01). Student-Teacher Relations subscale was also related to attributions to effort at 



administration two (whole group: r = 31, p < .mi; males: r = .40, p < .001), effort at 

administratiordhree (females: r = .31, p < .01), and ability at three (females: r = .33, 

p < .01). The Student input scale was also related to ability at time three for females (r 

= .28, p < .Ol). 

Task Organization scale was correlated positively with general self-concept at 

time one for the whole group (r = .29, p < .001), with mathematics self-concept at 

time two for the whole group (r = .31, p < .001) and for femaies (r = .35, p < .01). 

There was also a positive correlation for the third mathematics quiz for the whole 

group (r = 32, p < .001) and for females (r = .42, p < -001). Task organization atso 

correlated negatively with attributions to luck at time two (whole group: r = -32, p .: 

.01) and at time three (whole group: r = -.23, p < .01; males: r = -.35, p < .01). 

There was a positive correlation with attributions to effort at time two for females (r = 

.27, p < ,011 and negative correlation with studying at time three for males (r = -.31, p 

The Competition subscale had positive correlations for males at time one only 

with mathematics self-concept (r = .40, p < .001) and general self-concept (r = .40, p 

c .001), and with attributions to ability (r = .31, p < .01). The Teacher Feedback 

subscale correlated positively with studying attribution at time two for the whole group 

(r = .27, p < .001) and for females (r = -33, p < .01). There were no correlations 

detectably different from zero for the Cooperation and Student Autonomy subscales. 



Correlations o f  Classraom Envirorment Scales wi th Achievement, Self -Concept, and Causal At t r ibu t ions for  Students 
Xho Hold Perceptions o f  Faikure 

Social Student Student Task C-t- Cooper- Student Teacher 
Conparison Teacher input Organiz- i t i o n  a t i on  Aut onmy Feedback 

Relations a t ion  
MEASURE n r 0 r 0 r 0 r B r 8 r 13 r 8 r R  

1st  Math 162 T 
Classroom 87 F 
Quiz 75 M 

Math 160 T 
Se l f -  85 F 
Concept 1 75 M 

General 160 T 
Sel f  - 85 F 
Concept 1 75 M 

1st Tim 160 T 
E f f o r t  85 F 
A t t r i b u t i o n  75 M 

1st  Time 160 T 
A b i l i t y  8 5 F  
A t t r i b u t i o n  75 M 

1st Time 160 T 
Luck 85 F 
A t t r i bu t i on  75 M 

1st  Time 160 T 
Task 85 F 
D i f f i c u l t y  75 M 

1st  T ime 160 T 
Studying 85 F 
A t t r i bu t i on  75 M 

2nd T i m  112 T 
E f f o r t  65 F 
Attribution 47 M 

2ndTime 112P 
A b i l i t y  65 F 
A t t r i b u t i o n  47 lif 

2nd Time 112 T 
Luck 65 F 
A t t r i b u t i o n  47 I4 

2nd Time 112 T 
Task 65 F 
l j i i f i c u l t y  47 H 

2ndTime 112T 
Studying 65 F 
A t t r i b u t i o n  47 U 

3 rd  Math 164 T 
Classroun 94 F 
Pui r 70 W 



T W - C  2% amtimed 
Correlations of Classroom E n v i r m n t  Scales with Achievement, Self-Concept, and Causal Attributions for Students 
who Hdd Perceptions of Failure 

Social Student Student Task C v t -  Cooper- Student Teacher 
Canparison Teacher Input Organiz- ition ation Autonomy Feedback 

Relations ation 
MEASURE n r B r B r B r B  r B r 8 r B r  B 

Math 164 T .I0 .08 -.I2 -.I1 -.08 -.09 -.02 -.07 .I7 .08 .08 -15 .02 -01 -.06 -.05 
Se l f -  94 F -.02 -.08 -.W -. lo -.07 .09 -.08 -.07 .20 .I2 .10 -.07 - . lo -.04 -.07 -08 
Concept2 70H -20 .34 -.22 -11 -.09-.I0 .06 -05 .I0 .15 .05 -.04 .I5 .I1 -.08 -.01 

General 164 T 
Self - 94 P 
Concept2 70 M 

3rd T i m e  164 T 
Effort 94 F 
Attribution 70 M 

3rd Time 764 f 
Ability 94 F 
Attribution 70 M 

3rdTime 164T -.I7 -.I6 -.03 -.04 -.04 -.01 .02 .O1 -.04 -02 -.05 -.03 -03 .06 .04 .06 
Luck 94 F -.I1 -.I8 -04 .35 -.I1 -.32 .03 -07 .03 -.a4 -.03 .25 -.07 .45 .I6 -.09 
Attribution 70 M -.32* -.31 -.lf -.I9 -.01 -.I0 -04 -01 -.09 -.35 -.05 -13 .25 .42 -.03 -.01 

3rd Time 164 T .02 -.06 - .00 - .O5 .06 .11 .18* .20 .08 .06 .05 .04 -03 .OO .01 - -06 
Task 94 F -00 -.I5 -.01 -.I2 .I2 .20 .04 -10 .12 -26 -05 .06 -.02 .07 -.08 -.I6 
Difficulty 70H -01 .03 .0? -.I9 -.03 -.06 .35* .25 .OO -.I9 .06 -.08 .13 .20 .09 .OO 

3rd Time 164 T .08 -.O9 -08 .07 .04 -06 -.02 .02 -.04 -.01 -.04 -.01 -.06 -.05 -.05 -.06 
Studying 94 F - . I4  -.20 .21 .I5 .05 -.01 -.I4 -.20 .02 .08 -09 .I5 .O1 .03 -.15 -.31 
Attrikrtion 70 M -.06 -.03 -.I1 -.23 -04 -.05 .13* .11 -.09 -.I0 -.21 -.I2 -.I4 .O2 .05 .30 

Note. 1-tailed Significance: * p-< .01, ** e< -001. 

Perceived Failure Group 

For the students in the perceived failure condition (see Table 21), there were 

positive correlations between the Social Comparison scale and the first mathematics 

quiz for the entire group (r = -18, p < .01), the first general self-concept scale (whole 

group: r = .21, p < .01; males: r = 35, p < .OOi) and second general self-concept 

scale (whole group r = .30, p < .001); males: r = .39, p < .001). There were also 

positive correlations at time three for the whole group with attributions to lack of 
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studying at time one (r = .18, p < .01) and for males with attributions to poor luck at 

time three (r = -32, p < -01). 

The Student-Teacher Relations subscale correlated positively with attributions to 

bad luck far the whole group (r = -22, p < .01) and for females at time two (r = 3 4 ,  p 

< .01). At time three, task organization correlated positively with task difficulty 

attributions for the entire group (r = -18, p < -01) and for males (r = 35, p < .01). 

Competition correlated negatively with attributions to low effort at the first 

administration for the entire group (r = -.24, p < -01) and for females (r = .30, p < 

.01). There was also a positive correlation between competition and the second 

general self-concept for the entire group (r = .21, p < .01). 

Cooperation correlated positively with the third mathematics quiz for females (r 

= .25, p c .01) and negatively with effort attributions at time three for males (r = -.29, 

p c .01). The Student Autonomy subscale was related positively to the second general 

self-concept measure for the entire group (r = .20, p < -01) and with males (r = .28, 

p c -01). Teacher feedback correlated positively with males for attribution to studying 

at time two (r = .41, p < .01). 

Results Of The interviews 

There were 39 students interviewed, 19 males and 20 females. Two students 

(one male and one female) were selected from each dass. In one class, none of the 

females would agree to an intewiew. Art obsewatition noted was that females from 

Chinese and East lndian backgrounds were less like19 to agree to participate than 

females from other ethnic backgrounds. In one class two female Chinese students did 



agree, on the condition that they were interviewed together. Therefore, the format 

varied siightly. The students did not talk while responding to the questionnaire. The 

questions were read and the researcher waited before proceeding to the next question 

until both subjects were finished with their response. 

Students interviewed represented a broad range of achievement, The overall 

first term mathematics percent ranged from 25 to 95 for the 39 respondents. The 

mear, was 69-50 (SD = 16.84) and the median 71.50 for the total group. For females, 

the mean was 69.90 (SD = 17.82) and the median was 70.00. For males, the mean 

was €33.10 (SD = 16.28) and the median was 73.00. 

Table 22 includes students' most common responses to the success and failure 

scenarios for same-sex, and different-sex protagonists. Each student rank-ordered 

sefedions. They were not required to respond to every option, only those they thought 

applicable. The responses shown in this table are only the responses ranked first. 

Students had the opportunity to supply an option that they valued. 

One of the purposes of the interviews was to corroborate the attribution 

measures. The interview responses would be valid if the supplied set of attributions 

was given high rankings. Validity evidence would be lacking if student-supplied options 

were highly ranked. Very few students supplied responses beyond the set presented 

md, there was little agreement. This pattern validates the attribution measure since 

students gave precedence to options in the supplied affect set. 
b 

The firsf hypothesis with respect to the interviews was that females in the 

interview group would experience more shame than mates foll~wing failure. Males did 



TBBLB 22 
Frequencies fo r  the Two Most Ca~anon Student Choices for the Intervieu Scenarios 

H m  do you think s/he u w l d  feet? What do you think s/he uould say when 
asked why s/he d id  so ueil/poorly? 

At t r ibut ion At t r ibut ion At t r ibut ion A t t r i tw t  ion 
Sam Sex f Other Sex f Same Sex 4 Other Sex f 

Lewel of E f f w t  
Females 

H i  Effort/Success 

/Fai {ure 

Lo Effort/Ouccess 

/Failure 

Hales 
H i  Effort/Success 

/ f a i  Lure 

Lo Effort/Success 

/Failure 

Ability Level 
Femztes 

H i  Ability/Success 

/Fai Lure 

fFai lu re  

Lo Abi L i ty/Success 

Luck 
F e t e s  

Luck/Success 

/Fei Lure 

Mates 
Luck/Swcess 

Happy 18 Happy 17 TriedHard 11 TriedHerd 
Surprised 1 Surprised 2 Studied Hard 6 Studied Hard 
Disappoint& 8 Disappointed 6 Not Smart 7 Unlucky 
Sad 6 Sad 5 unlucky 4 Hard Test 
Surprised 14 Suprised 11 ~ u c k y  I 2  Lucky 
Happy 4 Happy 7 Easy Test 3 Smart O Math 
NoSurprise 13 NoSurprise 8 QidNot Try 11 DidNot Try 
H u n i  i i a t ed  3 Humi 1 iated 5 Hard Test 3 Did Not Study 

HaWY 13 
Surprised 3 
Sad 7 
Disappointed 4 
Surprise 12 
Happy 8 
No Surprise 10 
Sad 4 

Hawy 13 
No Surprise 6 
Disappointed 7 
Sad 4 
Surprised 13 
H a W  6 
No Surprise 7 
Sad 6 

HaWY 17 Tried Hard 10 Luck 
Surprised 2 Easy Test 4 Tried Hard 
Disappointed 7 Hard Test 7 Hard Test 
Sad 7 Unlucky 5 Not Smart 
HaWY 12 Lucky 11 Smart a Math 
Surprised 7 Smart @ Math 5 Easy Test 
No Surprise 7 B id  .riot Try 11 Did Not Try 
Disappointed 5 Unlucky 4 Unlucky 

Happy 
No Surprise 
Disappointed 
Surprised 
Supr i sed 
H ~ W Y  
Sad 
No Surprise 

Smart @ Math 12 
Studied Hard 3 
Hard Test 7 
Unlucky 5 
Lucky 13 
Tried Hard 3 
Not Wrt 14 
Did Not Try 2 

fiaWY 14 
No Surprise 5 
D i s a w i n t e d  9 
Surprised 8 
Surprised 10 
H a w  9 
Sad 7 
No Surprise 5 

H ~ W Y  15 Smart O Math 17 
No Surprise 3 Studied Hard 2 
Surprised 8 Unlucky 8 
Disappointed 7 Hard Test 3 
HaPPY 11 ~ u c k y  9 
Surprised 8 Tried Hard 4 
Sad 8 Not Smart 9 
Nosurprise 6 Unlucky 5 

Happy 9 Surprised 
Surprised 9 Happy 
No Surprise 6 No Surprise 
Disappointed 5 Sad 

Surprised 13 Surprised 
H a w  6 H ~ W Y  
No Surprise 9 l o  Surprise 
Disappointed 5 Sad 

Srnart @ Math 
Lucky 
Unlucky 
Did Not Try 
Not Smart 
Unlucky 
Lucky 
Smart 3 Math 

Smart &I Math 
Lucky 
Unlucky 
Hard Test 
Lucky 
Tried Hard 
Unlucky 
Not Smart 

9 Lucky 13 Lucky 
8 Tried Hard 3 Tried Hard 
7 Not Smart 12 Not Smart 
4 Did Not Study 3 Did Not Try 

12 ~ u c k y  16 Lucky 
8 Studied Hard 2 Tried Ward 
7 Not Smart 8 Not Smart 
6 Untucky 6 Hard Test 



TABLE 22 continued 
Frequencies for the Two Host Canrnon Student Choices for the Interview Scenarios 

How do y ~ u  think $/he would feel? What do you think s/he would say when 
asked why s/ke d i d  so well/poorly? 

A t t r i b u t i o n  At t r ibut ion At t r ibut ion At t r ibut ion 
Same Sex f Other Sex d fame Sex f Other Sex f 

Task Bifficolty/Ertse 
Faw3 1 ss 

Difficult/Success Surprised 15 Happy 13 Lucky 12 Luck 8 
W P Y  4 Surprised 7 TriedHard 7 TriedHard 6 

Fai lure S a d  50 No surprise 7 Herd Test 7 Hard Test 7 
No Surprise 6 Sad 6 Not Smart 5 Not Smart 5 

Ease/Suceess HapW 9 Happy 12 Easy Test 10 Smart @ Math 7 
No Surprise 8 No Surprise 7 S m r t  &I Math 5 Easy Test 7 

/Failure Surprised 8 Surprised 8 Unlucky 7 Unlucky 7 
Angry 5 Angry 4 Did Not Study 5 Did Not Study 5 

He 1 es 
Difficult/Success wJW 10 Happy 10 Tried Hard 10 Lucky 7 

Surprised 10 Surprised 8 Lucky 7 Tried Hard 5 
Fai lure H a W  13 Disappointed 7 Easy Test 13 Hard Test 8 

No Surprise 6 Sad 5 Smart @ Math 3 Not Smart 5 
Eese/Success Disappointed 7 Happy 11 Hard Test 10 Smart @ Math 8 

Surprised 6 No Surprise 8 Did Not Study 4 Easy Test 8 
/Failure Disppointed 8 Disappointed 8 Did Not Try 7 Did Not Try 6 

Sad 6 Sad 3 Untucky 6 Unlucky 5 
Sturvfns 
Fefnates 

Studied Hard/Success Happy 15 Happy 16 Studied Hard 9 Studied Hard 7 
No Surprise 2 No Surprise 2 Tried Hard 5 Tried Hard 5 

/Fai Lure Disappointed 7 Ashamed 6 Unlucky 6 Unlucky 8 
Sad 6 Sad 4 Not Smart 5 Not Smart 3 

Didnr t  $tudy/Success Surprised 11 Happy 10 Lucky 11 Lucky 11 
HePFV 7 Surprised 9 Tried Hard 4 Easy Test 3 

/Failure NoSurprise 14 Sad 5 b i d  Not Study 6 Did Not Try 10 
Sad 2 No Surprise 5 Did Not Try 6 Did Not Study 5 

Males 
Studied Hard/Success Happy 14 Happy 15 Studied Hard 9 Tried Herd 8 

No Surprise 3 No Surprise 3 Tried Hard 8 Studied Hard 6 
/Failure Disappointed 8 Sad 7 Hard Test 10 Hard Test 10 

Surprised 3 Surprised 7 Unlucky 8 Unlucky 7 
D i d n ' t  Study/Success Surprised 13 Happy 15 Lucky 10 Lucky 7 

H ~ W Y  7 Surprised 5 Smart @ Math 5 Easy Test 5 
/Fai lure No Surprise 12 Sad 5 Did Not Study10 Did Not Study 8 

Sad 3 Not Surprised 6 Did Not Try 4 Unlucky 4 

Note. Females n = 19, Males n = 20 

not rank "shame" as their first option for either same-sex or different-sex students. 

Females ranked "humiliation" first, for a same-sex failure scenario in a low effort 

situation. From queries made by students during the interviews, it seems likely that 
b 

students did not discriminate between shame and humiliation. Shame was also ranked 



first twice by females for different-sex failure in a low effort situation and failure in a 

studying hard scenario. 

The second hypothesis was that males in the interview group would rate 

females in the hypothetical situation differently than males. Mates would attribute 

females' success to effort or luck and males success to abiiity. Females would not 

differ in their ratings. Males did rate attributions following success and failure situations 

for same-sex and different-sex scenarios differently for seven of the I 6  scenarios. 

There were variatia IS for four success scenarios and three failure scenarios. When 

high effort was exerted in a success situation, the response was "easy test" for the 

same-sex student, but 'Wnart in math" was chosen for different-sex students, The 

other option selected did not vary between the sexes. For the low effort/success 

scenario, "smart in math" was indicated for same-sex and "easy test" for different- 

sexes. The other response provided did not vary between the genders. Far the high 

ability/success scenario, "studied hard" was identified for same-sex students and 

"lucky" for opposite sex students. The other option was the same for both sexes. For 

the didn't study hard/success scenario "smart in math" was identified for same-sex 

and "easy Pest" for opposite sex. Again the other option was the same for both 

genders. In the difficult test/failure scenario, "didn? study hard" was chosen for same- 

sex students and "not smart in math" for opposite-sex students. The other option 

selected was identical for the two sexes. In the didn't study hard/failure scenario, 
, 

"didn't try hard" was identified for same-sex students and "unlucky" for opposite sex. 

The second option selected did not vary between genders. Finally, for the luck/faiiure 
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scenario, "unlucky" was the response for males and "difficult test" for females. Again 

the second option identified did not vary between the genders. 

The hypothesis that males rated females differently was supported by 

responses in seven of 18 scenarios. In two cases males attributed success for males 

to ability and in one case attributed females' success to luck. Other responses lacked 

a discernible pattern. 

The second part of the hypothesis, that females would not rate males differently 

from females in regards to attributions, was not supported. Males were rated differently 

from females in eight cases; dour success scenarios and four failure scenarios. In the 

high ability success scenario females rated females as "studying hard" and males as 

"lucky". In the low ability/success scenario females were ranked as "trying hard" and 

males as "smart in math". In the didn't study hard/success scenario, females were 

rated as "trying hard" and males as having an easy test. In the tow effort/success 

scenario, the cause was attributed to an easy test for females, but for males it was 

"smart in math". For the high effofl/failure scenario, the females' cause was "not smart 

in math" and males as having a "difficult test". For the low effort/failure scenario, 

females' failure was ascribed to having a "difficult test" and males' to "not studying 

hard". In the high ability/failure scenario, it was a "difficult test" for females and "didn't 

try hard" for males. In the low ability/failure situation, "didn't try hard" was the cause 

for iemaies and males were seen as "unlucky". In these variations, females tended to 

attribute females' success or failure to effort or task tiifficulty. Females attributed 
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males* success or failure to both external causes, luck and task difficulty and internal 

causes, ability and effort. 

For both females and males there was little variation between ratings of sarne- 

sex and different-sex protagonists for how the student would feel about the success or 

failure situation. 



CHAPTER 5 

DlSCUSSlON AND IMPLlCATlONS 

Overview 

In this chapter the results of the dissertation are discussed using the research 

questions listed in Chapter 1 as a framework. Under each research question there is a 

summary of findings concerning the hypothesis, a discussion and implications for all 

subjects, and information is broken down by gender. This gender breakdown is in 

addition to the research question which focused on differences between females and 

males. The final section notes limitations of the study and implications for future 

research. 

Relationship of Mathematics Self-concept and Performance 

Summary 

It was predicted that academic performance in mathematics would correlate 

with prior mathematics self-concept. A second prediction was that this relationship 

would hold within both success and failure conditions. These two hypotheses were 

supported. There were no statistically significant gender differences. 

Discussion and Implications 

There was a strong positive correlation between mathematics self-concept 

scores and achievement on the two occasions that measures were taken @ < .001). 

This is consistent with other researchers' findings (Marsh, 1984; Marsh, 1990a; Marsh 

et al, 1991). Significant positive correlations were found regardless of whether students 

perceived outcomes as success or failure at each administration period (p < .OOl). 



131 

Thus, students with a higher seif-concept in mathematics tend to be higher 

achievers and students with a lower mathematics self-concept tend to have lower 

achievement. The generalizability of this finding was demonstrated by the strength of 

the relationship in both success and failure situations for male and female students on 

the two times that measurements were made. The chronology of events in this study 

had the self-concept measurement taken prior to the achievement measure. Therefore, 

the self-concept is essentially the students' mathematics self-concept prior to the 

learning outcome. The relation between seif-concept and achievement was strong. 

Students' perceptions were relatively accurate in the sense that their higher self- 

concept indicated an expectation of higher achievement, which was borne out by 

results. Generally, students who expected to do well were successful. 

These findings have an implication for enhancing performance. Since the two 

variables are substantially correlated, it may not be fruitful to argue which variable is 

cause and which is effect, enhancements to either of the variables could contribute to 

an enhancement of the counterpart. In instruction one might hope to improve 

mathematics achievement through efforts to improve mathematics self-concept, and 

conversely efforts to improve mathematics achievement may have the effect of a 

concomitant improvement in mathematics self-concept. In other words, if the two 

variables are interdependent, then enhancement of one may enhance the other in a 

cycle of ascending performance. 



Relationship of Academic Self-concept and Causal Attributions 

Sumrvlary 

It was expected that attributions to internal causes (ability, effort, and studying) 

would correlate positively with mathematics self-concept under both successful and 

failure conditions. This hypothesis was confirmed in terms of attributions to ability, but 

not efforl or studying. Following success there were no statistically significant gender 

differences in terms of ability atiributions. However after failure, positive correiaiions 

were found between atfributions to effort and mathematics self-concept for females at 

time one and for males at time two < .01). For studying attributions, in one of three 

administration periods a negative correlation was found following success for the total 

group and for females. On one other occasion following failure, there was a positive 

correlation for the total group and both genders. On a second occasion there was a 

positive correlation for females only. 

Of the three possible correlations, the relationship to ability was anticipated to 

be stronger than the relationship to effort or studying. This was confirmed. 

Another expectation was th6 sorrelations between mathematics self-concept 

and internal attributions (combined total for ability, effort, and studying) would be 

higher than correlations between mathematics self-concept and external attributions 

(combined total for task difficulty and luck) for successful and unsuccessful students. 

There was not strong support for this hypothesis after success. Oiilji on one of three 

occasions was there a significant positive correlation found between internal 

attributions and mathematics self-concept (p < .001) for students. None of the 



correlations between mathematics self-concept and external factors were significant (p 

3 .C IA ) .  There were no differences between genders. 

in the failure condition, internal attributions were significantly and positively 

correlated with mathematics self-concept on ail three administrations for both genders. 

There were also significant positive correlations between external attributions and 

mathematics self-concept on all three administrations for the total group. Data from 

females contributed greatly to this significant result for the total group. Qn two out of 

three occasions the correlations were significant for females, while the correlations for 

maies were not significant at any time. The only time that the correlation between self- 

concept and internal attributions was significantly higher than the correlation between 

self-comept and external attributions was at time two. This was the case for the total 

group and for males and females. There were no significant gender differences at time 

one, when internal attributions were positively and statistically significantly correlated 

with self-concept. At time two and three, both genders had significant positive 

correlations for mathematics self-concept with internal causes. Males' correlation 

between external attributions and mathematics self-csncept was not detectably 

different from zero. The correlation between internal attributions and mathematics self- 

concept was not significantly different than the correlation between external attributions 

and mathematics self-concept for females (p > .05). 

Discussion and Imuiications 

Ability attributions correlated positively with mathematics self-csncept in both 

success and failure conditions at all three admi~istration times @ < .(301), This means 



that: Poitowing success, students with a higher self-concept tended to make 

attributions to ability; these students selected high ability as the source of their 

success. Following failure, students with a higher self-concept were not likely to make 

attributions to ability. Conversely, students with low self-concept scores tended to 

make attributions to low ability following failure. This result was consistent with other 

research (Marsh et all 1984; Marsh, 1984). The findings of the current research 

constitute strong evidence in understanding the relation between mathematics self- 

concept and causal attributions becadse of the study design wherein perceived 

success and failure events were actual outcomes from students' classroom work. It 

seems reasonable that students would give greater weight to the importance of an 

outcome from their own academic learning than an imagined outcome. 

Following success, effort attributions did not correlate significantly with 

mathematics self-concept at any administration period. Although there was a 

significant correlation once for each gender group following failure, results were not 

consistent, and no conclusive statement can be made. 

There was some evidence of students making studying attributions. On one 

success occasion attributions to studying correlated negatively with mathematics self- 

concept for the total group and for females. This indicates that students with lower 

self-concept thought they had been successful because they studied hard whereas 

higher self-concept students did not. The results following failure provide some 

evidence that low self-concept students tended to attribute their failure to lack of 

studying, but higher self-concept students did not. This occurred on one occasion for 



the whole group and for both males and females, and for females only on another 

occasion. 

That attributions to studying and effort following success did not correlate in a 

consistent and significant way with mathematics self-concept is consistent with the 

findings of Ames (1978) and Ames and Felker (1979). This agreement is of interest 

since Ames' measure focused on general self-concept, whereas the current study 

used a self-concept measure specific to content area. The results for perceived 

success are not consistent with the findings of Marsh et al. (1984) and Marsh (1984) 

who found effort attributions to be correlated with mathematics self-concept following 

both failure and success. One might speculate that the anomalous results for success 

are due to the race of the students. Separate analysis for Chinese students confirmed 

the findings noted for the total group, lending partial support to the speculation. 

A result of this study consistent with the research of Marsh et al. (1984) and 

Marsh (1984) was that the correlation between ability attributions and mathematics 

self-concept was stror.ger and more stable than the correlation between effort or 

studying attributions and mathematics self-concept. One may conclude that the 

relation between mathematics self-concept and ability attributions is stronger than the 

relation between mathematics self-concept and attributions to effort. This seems 

reasonable since ability is a stable internal dimension, whereas effort is unstable 

(Weiner, 1986). Thus, students are aware that their effort fluctuates in different 

academic situations whereas they construe personal academic ability as a quality they 

carry relatively unchanged to each learning outcome. The current results based on 



ma! c/assroorn achievement events did not exactly follow those of Marsh's study which 

employed hypotheticai situations. The inconsistent results following failure for effort or 

studying attributions may be due to definition of the samples since membership in a 

success/faiture group depended on a personal judgment sf success/failure according 

to students' own internal metric rather than a test score. 

An implication for classroom instruction is that the relationship between 

mathematics self-concept and perceptions of mathematics ability is relatively stable 

among eighth-grade students. Therefore, students with a lower self-concept in 

mathematics attribute failure to low ability. These are the students for whom attribution 

retraining has potential. Craven, Marsh, and Debus (1991) had success with an 

intervention that directed students to attribute failure to lack of effort. The results in the 
I 

- 
: . curient study shdw t ha~  such students are more likely to focus on ability as cause. 

Lower self-concept students may benefit in terms of mathematics self-concept if they 

are given a treatment that includes attributional feedback directing them to attribute 

failure to effort rather than to ability. 

Grouping attributions along a continuum from internal to external did not yield 

clear results. When factors were combined according to internal or external 

dimensions, only on one success occasion was the correlation between internal 

factors and mathematics self-concept significantly higher than the correlation between 

external factors and mathematics self-concept. There was only one failure occasion 

where the correlation with internal factors exceeded the correlation with ext ernal 
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factors. Grouping causal attributions acnrding to a simple internal/external dichotomy 

does not clarify explanations of differences in self-concept. 

These results are not in accord with the hypotheses based on previous studies 

(Marsh et al., 1984; Marsh, 1984). There was no clear evidence that students with 

higher academic self-concepts attributed academic success to high levels of internal 

factors, nor was there evidence that students with a lower self-concept attributed 

failure to low levels of internal factors. In this study internal factors were composed of 

ability, effort, and studying causes. As previously mentioned, ability appeared as an 

oft-cited cause by students, but effort and studying did not. Therefore, the hypothesis 

was supported by attributions to only one of three internal causes when students 

perceived that they had been successful. Similarly, there was no clear pattern of 

attributions for higher self-concept students who perceived the assessment outcome 

as a failure. Students with a lower self-concept tended to attribute failure to both 

internal and external factors. 

Attributions And Achievement 

It was predicted that correlations of mathematics achievement with ability, effort, 

and studying attributions would be positive for both success and failure groups. For 

students who perceived that they had been successful, correlations were thrice 

positive and significant between ability and mathematics quiz score @ < ,001). There 

were sigrrifimf positive mrreiations for females at ail three administrations. Males had 

a significant positive correlation only at time three. There were no correlations 



detectably different from zero for effort or studying and quiz score at any of the three 

administrations for the total group or for either gender. 

Results were clearer tor failure. For these students, attributions to effort, 

studying, and ability were significantly and positively correlated with mathematics 

achievement at all three administration periods Gt, < ,001). Both females' and males' 

positive correlations between effort and quiz score attained significance twice. For two 

administrations females' positive correlations between studying and quiz score were 

significant. This was not the case for males. The positive correlations between ability 

and quiz score were significant for both genders at all three administration periods. 

The hypothesis that correlations between mathematics achievement and 

attributions to ability vlmt.id be higher than the correlations between mathematics 

achievement and effort or studying attribuf~cans was confhned for success situations 

across all three administrations. For students who perceived test results as 

unsuccessful, the correlations between ability attributions and achievement did not 

differ significantly from correlations between effort or studying attributions and 

achievement @ > .05). 

It was expected that students with higher academic performance would be 

more likely to attribute success to the three internal attributions, ability, effort or 

studying. The hypothesis was upheld for ability attributions for both genders (Q < 

-001) but not for effort attributions (p > -01) or for studying attributions (p > .Ol). 

F Q ~  bath success and faiture, the correlations between students' mathematics 

quiz scores and internal attributions (combined total for ability, effort, and studying) 



were expected to be higher than the correlation between quiz scores and external 

attributions (combined total for luck and task difficulty). After success at time two, a 

significant positive correlation was found between mathematics quiz scores and 

external attributions for the total sample and males (p < .01). At time three a 

significant positive correlation was found between internal attributions and classroom 

quiz scores for the total sample (p < .001). Correlations betwean internal factors and 

the mathematics quiz were not significant for either gender (p > .01). The hypothesis 

was clearly supported for failure situations. 

In the failure c~ndition, there were significant correlations between internal 

attributions and achievement on all three administrations for both genders. There were 

significant positive correlations between external attributions and achievement at time 

three for the total group and for females. At time two females also had a significant 

positive correlation between external attributions and achievement. As expected in the 

failure setting, the correlation between achievement and internal attributions was 

significantly higher than the correlation between achievement and external attributions 

on ail three administrations and for both genders. 

Discussion and Implications 

There was a tendency for successfui students to attribute success to high 

ability. This tendency was mclre pronounced for successful females than successftil 

males. Successful students were less likely to ascribe success to eftor? or studying. 

The tendency of unsuccessful students was to attribute failure to low ability and also to 

low effort or studying at all three administrations. This finding agrees partially with 



previous research findings (Marsh et al., 1984; and Marsh, 1984) that students tend to 

make attribu!ions to brsth effort and ability in success and failure conditions. 

Following success, the relationship between ability attributions and achievement 

was stronger than the relationship between effort or studying attributions and 

achievement; there were no significant correlations between effort or studying 

attributions and achievement. That the relationship was stronger for ability and 

achievement is also consistent with previous findings (Marsh, 1984; Marsh et al., 

1984). However, the results differed after failure when there were no detectably 

significant differences between ability and effort or studying attributions with 

achievement. 

Students with higher academic performance tended to attribute success to 

ability. This tendency was consistent for all students across the three administrations 

regardless of gender. Again, this finding is similar to previous results which also found 

that both ability and effort correlated positively with academic achievement (Marsh, 

1984; Marsh et all 1984). However, in the current study, higher achieving students 

were unlikely to ascribe success to effort or studying which is similar to the results of 

Gaeddert (1987) who also failed to find a positive correlation between effort attributions 

and achievement in success situations. In terms of instruction, it seems reasonable to 

expect that higher achieving students would tend to exert optimal levels of effort in 

learning situations. That attributions do not correspond to this intuition is puzzling. 

It seems reasonable to expect that successful students would make attributions 

to high levels of internal causes, such as ability, as well as effort. That they did not 
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make attributions to high levels of effort is a problem for further investigation. One 

suggestion that offers a possible expianation is the cultural background of students. 

One might speculate that the many subjects of Asian descent routinely exert high 

levels of effort and discount its importance as a cause. There is no evidence, however, 

to support this cultural stereotype. A single selection of the data was undertaken 

choosing Chinese students. The intention was to determine if this cultural group had 

results similar to the total. This was confirmed. It may be that the overall results reflect 

the influence of Chinese students because they constituted a plurality. However, this 

influence is unclear without conducting further analysis with explicit comparisons ~f 

results by ethnic or language groupings. A more general explanation is that 

perceptions of high ability are enduring, and students who feel they are "smart in 

math" may tend to discount the importance of effort in academic success. If 

subsequent research supports this conclusion, there are implications for attribution 

retraining since high levels of effort are indeed necessary for academic success even 

for students with high ability levels. Higher ability students who fail to exert appropriate 

effort may experience failure (Covington & Qmelich, 1985). Attribution retraining thus 

has potential benefits for all students. Both higher and lower-ability students should be 

aware that effort and studying are required even for those students who perceive 

themselves as having high ability within the subject domain. 

Negative attributions, such as attributing failure ta lotv ability %may hinder student 

learning (Borko'iwski, Weykirrg, & Carr, -1988). Learning is a cognitive act in which 

students must engage actively. Retraining would benefit students if the instruction 



makes students aware that their negative attributions decrease their motivatirlr! to learn 

by reducing their willingness to work at learning and inhibiting their metacognitive 

control of the learning activity. 

Redirecting causal attributions to effort also benefit self-concept as well as 

achievement. Lower self-concept students who focus on ability as a cause may feel 

that higher ability students do not need to expend effort. Coupled with a lower 

perception of ability, this view may lead students to view effort as the "double-edged 

sword" (Covington & Omelich, 1979). Attribution retraining which shows the merit of 

effort for both higher and lower-ability students may reduce the stigma attached to 

exerting maximum effort. 

In this sample, students perceived high ability to be the dominant source of 

success. The two other internal attributions, effort and studying were not seen as 

major causes of success. This focus on one internal cause provides partial explanation 

for the failure to confirm the expectation that attributions to internal causes would be 

more common in success situations. On only one success occasion was the 

correlation between mathematics quiz scores and internal attributions greater than the 

correlation between mathematics quiz scores and external attributions. Thus the 

success results failed to replicate those of Marsh (1984) and Marsh et al. (1984). 

The hypothesis was supported for the failure condition. Under failure, students' 

achievement was more closely related to internal than external causes. This 

correspondence held for both genders despite the finding that females also made 
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significant attributions to external causes on two failure conditions. This is similar to the 

resuits of Marsh (1984) and Marsh et al. (1984). 

The conclusion relevant to classroom learning is that students took 

responsibility for failure as represented by their attributions to internal factors. Similarly, 

students took personal responsibility for academic success. 

Summary 

Mathematics Self-Concept. 

Gender Patterns 

One primary hypothesis stated that males' mathematics self-concept scores 

would be higher than females. This hypothesis was confirmed on the two occasions 

when self-concept was measured. Based on previous research about gender and self- 

concept (Byrne & Shavelson, 1987; Tapasak, 1990) a related hypothesis stated that, 

although males have the higher mathematics self-concept, females' performance in 

mathematics would be superior. This was also supported. Females' first semester 

mean mathematics average was significantly higher than males @ < .01). 

Predicted Achievement. 

The achievement hypothesis about females' quiz score predictions was not 

confirmed. The expectation that female students would predict lower mathematics 

performance than males was not detected (p > .01). 

Mathematics Self-concept and Achievement. 

A related extrapolation from previous findings on gender differences in seif- 

concept also failed to be confirmed. The expectation was the relationship between 



mathematics seif-concept and mathematics achievement would be stronger for males 

than females. There were strong relationships (p < .001) between mathematics 

achievement and mathematics self-concept within each gender group on both test 

administrations. Between gender groups there was little difference. An identical 

correlation (r = 52) was found for both genders from the first quiz results, ansf on the 

third quiz the correlations did not differ significantly (males: r = .59; females: r = .53). 

Causal Attributions. 

It was predicted that gender difference patterns would appear for internal 

attributions such that females would tend to attribute success to effort whereas the 

tendency for males would be to attribute success to ability. Results from the three sets 

of causal attributions provide partial confirmation of the hypothesis. After the first test, 

males attributed success to ability more often than females @ c .01), but there was 

no significant difference between genders in effort attributions @ > .01). At time two, 

there were no gender differences for ability attributions but females attributed success 

to studying more often than males @ < .01). On the final administration the hypothesis 

was confirmed. Males attributed success to ability Cp < -01) more often, while females 

attributed success to effort (p < .01). 

Another hypothesis about gender differences in causal attributions stated that 

females would ascribe failure to low ability and task difficulty more often than males, 

whereas males would ascribe failure to low effort. This hypothesis was not confirmed 

at any of the three administrations. No gender differences were significant (p c .01) 

following failure. 



Attributions and Self-Concept. 

A within-gender hypothesis predicted that higher self-concept females would be 

less likely to attribute failure to lack of ability than lower self-concept females. This 

hypothesis was confirmed for all three administrations @ < .01). 

Interviews. 

Within the subgroup of students participating in interviews, it was hypothesized 

that females would experience more shame than males following failure. This was 

observed. Femstes ranked "humiliation" first for a same-sex failure scenario in a low 

effort situation and "shame" was ranked first for a different-sex failure in a low effort 

sittdaSion and following failure in a studying hard scenario. Males did not rank "shame" 

as their first option for either same-sex or different-sex characters in the scenarios. 

Another hypothesis was that students interviewed would rate females in the 

hypothetical situation differently than males. Males would attribute females' success to 

effort or luck while attributing males' success to ability. It was not expected that 

females would differ in their ratings for same-sex or different-sex characters. 

There was no suppofl for the hypothesis about ratings by males. In seven out 

of 16 scenarios males were found to rate attributions following success and failure 

situations differently for same-sex and different-sex scenarios. in two cases, male 

character's success was attributed to ability and in one case a female character's 

success was attributed to luck. Other responses lacked a discernible pattern. 

The second part of the hypothesis, that females would not rate male charar;.ters 

differently from female characters in regards to attributions, was not supported. In 



eight cases female students did rate male characters differently from female 

characters, four success scenarios and four failure scenarios. 

Mathematics Self-conce~t. 

The finding that males' self-concept in mathematics is higher than females self- 

concept even when females' math scores are higher is consistent with recent-research 

(Byme & Shavelson, 1987; Tapasak, 1990). Neither males nor females gave 

appropriate weighting to achievement results as a contributor to mathematics self- 

concept. 

A classroom implication arising from these findings is that one may expect that 

higher levels of achievement in mathematics to be associated with higher levels of 

mathematics self-concept. That males' mathematics self-concept is higher than 

females' is a conundrum. The higher achievement found for females should contribute 

to higher levels of mathematics self-concept. Conversely, the lower achievement for 

males should have contributed to relatively lower levels of self-concept. That this is not 

the case is a subject for further investigation. One avenue of investigation might be 

teachers' gender. In the current study half of the mathematics teachers were females, 

which means that at the time of the study females had a same-sex role model. One 

might speculate that this is not a regular occurrence in secondary schools, or even 

upper elementary classes. it may be that over students' school careers the 

preponderance of mathematics teachers have been male, reinforcing a concept that 

mathematics is a domain of males. 
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Predicted Achievement. 

Stipek and Gralinski (1991) found that when students were asked to predict 

their achievement, females tended to predict lower scores. In the current study 

females' predictions were similar to males'. A possible explanation for the contradictory 

findings could be that the sample of students in the current study includes many 

higher achieving students who have high performance expectations regardless of their 

gender. Another explanation may be the higher expectations of Asian Students. 

Separate analysis of Chinese student results found that the results for this subgroup 

were the same as the total group. 

Mathematics Self-Concept and Achievement. 

Females and males did not differ in correlations between mathematics seff- 

concept and achievement. Although females did hold a lower mathematics self- 

concept, the strength of the relationship between self-concept and achievement did 

not differ significantly from males. Although, neither females nor males had the levels 

of self-concept expected based on their relative achievement, the difference did not 

attain statistical significance. Therefore, one may not conclude that there is a gender 

difference in the relationship between self-concept and achievement in mathematics. 

Causal Pdtributisns. 

There were gender differences found in attributions made by students to explain 

the cause of success outcomes, but the pattern lacked consistency. With three 

opportunities to make causal attributions in this study, there was opportunity to search 

for temporal stability. On two of three occasions, males attributed success to high 



ability whereas females did not. On Wo occasions females made attributions either to 

studying or effort whereas males did not. Studying and effort were offered as separate 

choices because some teachers anticipated different students would perceive these 

causal attributions differently in temporal terms. The logic went along the lines that 

students who spend a week studying for a test may not feel that effort during the test 

was important. The results of this study suggest that it was not necessary to include 

both terms. It seems that students did not distinguish differences in meaning between 

these two terms (studying and effort). As mentioned earlier, studying and effort 

attributions were positively correlated (time one: r = .47; time two: r = 5 1 ;  time three: 

There were no gender differences in attributions following failure. The results 

after failure correspond to those reported by Ryckman and Peckham (1987a, 1987b), 

but contradict results from Stipek and Gralinski (1991) and Woudzia (1991). ln the 

latter studies, females were found to ascribe failure to low ability more often than 

males. These researchers also found that females were less likely to ascribe success 

to ability than males. The tendency for females was to select effort as the source of 

their success. 

That Woudzia's results were not replicated in the current study has special 

interest in terms of the generalizability of the findings. One would expect similar 

results given that the students in both studies were of a similar age, lived in the same 

city, and followed a vertically integrated mathematics curriculum. And, in both cases, 

the same procedures were used, that is the same attribution measure followed a 



teacher-developed classroom mathematics quiz. One possible distinction between the 

two samples may be related to students' schools. The students in Woudzia's study 

were in the seventh-grade, the last year of elementary school while the students in the 

current study were in the eighth grade, their first year of secondary school. Midgley, 

Feldlaufer, and Eccles (1988) found students in elementary and secondary scl-~ools 

had differing perceptions of classroom learning structures. Secondary students 

reported fewer opportunities for quality interactions with the teacher or their 

classmates, they were not allowed to make as many decisisns, and more relative 

comparisons were made among students. One might speculate that different 

perceptions of the learning environment may have influenced results. 

Attributions and Self-Concept. 

Mathematics self-concept may have a stronger relation to causal attributions 

than to gender. That higher self-concept girls were less likely to attribute failure to lack 

of ability is consistent with results found by Covington and Omelich (1955). Marsh et 

al. (1984) and Marsh (1984) also found that higher self-concept females and males are 

less likely to make attributions to ability following failure. The conclusion is that female 

students' causal attributions are closer to those of males if both are members of the 

group with a higher self-concept in mathematics. Thus, it may be inappropriate to base 

conclusisns on the basis of gender alone. 

This is a major implication for instruction, that one should not make simple 

dichotomies of attributions along gender lines. Academic self-concept is also related to 

achievement. Higher self-concept females made attributions that were more similar to 



those of higher self-concept males than to those of lower self-concept females. 

Another concern is the outcome situation. Effort attributions did not differ between 

genders fallowing failure. Self-concept was significantly correlated with attributions to 

ability in both success and failure conditions for females and for males. 

Interviews. 

Affect was not measured directly in the survey Instruments administered in 

class, but it was a major component of the questions asked during interviews. There is 

some evidence that females experienced more shame than males in the hypothetical 

scenarios. C~vington and Omelich (1985) aiso found that females experienced more 

shame than males following failure. Thus, the evidence from the current study tends to 

support the hypothesis that females attribute more shame to a failure outcome than 

males, especially since the males interviewed did not give "shame" a high ranking. 

However, these gender differences may not be reliable due to vocabulary used in the 

interview. A few students questioned the interviewer about affect definitions, indicating 

that they did not understand the meaning of "humiliation." Many of the students who 

participated in this sample were speakers of English as a second language. If a few 

lacked a clear definition tf some affective terms, it seems reasonable that others may 

also have been uncertain, but failed to voice their concerns. 

Based on findings by Sousa and Leyens (1987) the interview hypothesis 

predicted that males' tendeiicy ~ot i id  be to attribute a iemaie character's success to 

Mart end iuck while attributing a male character's success to ability. In addition the 

hypothesis predicted that females would not rate causes differently for male and 



female characters. There was no sdpport for this hypothesis in the current study with 

grade eight participants. This difference relative to Sousa and Leyen's could be related 

to developmental difference between the two samples: participants in Sousa and 

Leyens' study were adult students in university. Perhaps adults had a longer time to 

make between-gender observations of performance, while adolescents have only 

begun to make such comparisons. Another source of differing findings could be 

cultural. Sousa and Leyenss subjects were Europeans. One might speculate that North 

Americans' views of performance are less differentiated with respect to gender. 

Notes by the researcher from the interviews shed some light on the finding that 

there was no reliable pattern by gender for subjects' causal ascriptions of events in the 

scenarios. An observation was made that many of the other-sex judgments made by 

students seemed to be based on arbitrary assignment, ratber than on deeply held 

perceptions. An example is a statement that "I'll mark it this way because I don't want 

the girls to have the same ratings." 

Attribution Patterns Across Time 

Summary 

In this section findings that were significantly correlated with attributions for 

every one of the three administration periods are summarized. 

Attributions to ability were positively correlated with mathematics self-concept 

after success and failure for both males and females. Following success outcomes, 

none of the corre!ations between mathematics self-concept and attributions to effort 

were detectably different horn zero. Again, this was true of both males and females. 



A pattern noted but not hypothesized was that students' mathematics self- 

concept was negatively correlated with attributions to luck when they were successful. 

On two occasions males' mathematics self-concept was also negatively correlated with 

luck attributions. Another unexpected pattern was that attributions to task difficulty 

following failure correlated positively and statistically significantly with mathematics self- 

concept at every administration and for all students and both gender groups. 

Classroom achievement as measured by mathematics quiz score was positively 

correlated with females' attributions to ability following success. This stable relation 

occurred three times for females, yet only once for males. Attributions to iack of 

ability, effort, and studying were positively correlated with mathematics quiz scores for 

all students after failure. The relationship between ability attributions and achievement 

held for both genders. The relationship between females' attributions to lack of 

studying and classroom achievement was stable across occasions but effort 

attributions were less stable. Attributing failure to low effort was correlated with 

achievement on two occasions for both genders. On two occasions males' attributions 

to lack of studying were correlated with achievement. 

Another clear pattern found, determined by Fisher's r-to-z transformation, was 

Mat attributions to abilrty and mathematics achievement were higher following success 

than attributions to effort. Perceived abillty was more closely related to achievement on 

all three occasions by both genders. 

Another clear pattern was found that, following failure, students' internal 

attributions (total score for ability, studying, and effort) correlated positively with 



mathematics self-concept scores and with mathematics quiz scores at all three 

assessment times for the total student group and for both genders. However, for the 

total group, mathematics self-concept was also found to be correlated positively with 

external attributions (total score for luck and task difficulty) on all three occasions. This 

stable result was noted for females twice, but not at all for males. 

Discussion and Implications 

For the purposes of this discussion a stable relationship is defined as one 

exhibited by significant correlations at each of the three measurement periods during 

the study. One of the most interesting findings is the stable relationship between ability 

attribution and mathematics self-concept. That is, both males and females with a 

higher self-concept attribute their success to ability whereas lower self-concept 

students do not. In addition, both males and females with a lower self-concept 

attribute their failure to lack of ability whereas higher self-concept students do not. 

Thus, students, regardless of gender, tend to focus on ability as a cause, whether or 

not they are successful. The enduring relationship between attributions to ability 

provides an understanding of how students conceive their mathematics ability. Higher 

self-concept students use success results as evidence of personal competence. That 

lower self-concept students reject the same result as evidence for competence 

suggests that lower self-concept persons could benefit from attribution retraining which 

emphasizes their personal contribution to the success event. Conversely, when lower 

self-concept students fail, they are willing to accept this negative evidence that they 

lack personal competence. Low levels of self-concept are related to a tendency to 
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Like mathematics self-concept, achievement was closely related to the inrernal 

cause of ability. Following success the correlation between achievement and ability 

was significantly greater than the correlation between achievement and effort. Also like 

the relationship with mathematics self-concept, both males' and females' ability 

attributions had higher correlations with achievement. That higher achieving students 

perceived success as evidence of high ability, also suggests that for higher achievers, 

gender results are similar. Higher achieving females may see success as evidence of 

personal competence just as males do. 

Students' attribution patterns differ more by level of achievement or 

mathematics self-concept than by gender. When students failed, internal causes were 

significantly correlated with mathematics self-concept and with achievement 

represented by scores from classroom mathematics quizzes. This indicates that 

students with lower self-concept made attributions to failure to internal causes whereas 

higher self-concept students did not. A female student with a lower self-concept was 

just as likely to focus on an internal cause for failure as a lower self-concept male 

student. Moreover, students would not focus on internal causes for failure when they 

had a higher mathematics self-concept, regardless of gender. 

One interesting gender difference finding for success wtcornes was the 

negative correlation between attributions to luck and mathematics self-concept. The 

result was significant for all students and for male students, but not for females. The 

implication is that male students with a lower mathematics self-concept had a 

tendency to attribute their success to good fortune. 
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Correlations Of Achievement And Motivational Fadars With 

Perceptions of the Classroom Environment 

There were no hypotheses for correlations between student perceptions of the 

classroom environment and achievement or motivational factors; rather this analysis 

was exploratory. Significant correlations were found between classroom environment 

factors with several other measures: mathematics self-concept, mathematics quiz 

score, and general academic self-concept. There were eight factors examined within 

the classroom environment: social comparison, student-teacher relations, student 

input, task organization, competition, cooperation, student autonomy, and teacher 

feedback. 

These factors were not examined with expected conclusions. Therefore, it is 

diRcult to interpret the results, except in terms of evidence for hypotheses in future 

research. Few relationships were found to be stable, in the sense that significant 

correlations were found on both occasions that classroom environment was 

measured. Single instances of significant correlations do not constitute clear evidence 

of relationships. The fact that nonsignificant relations were found at another time could 

weii be construed as evidence that no relationship exists. Therefore, the focus of the 

discussion in this section is on the relationships that were stable, in the sense that 

correlations were statistically significant for both waves of measurement. 

Summary of Overall Results 

For the total group, social comparison was positively and significantly correlated 

with both mathematics self-concept measures and both general self-concept 



measures. The relationships indicate that when students frequently compare their 

performance to that of their ciassmates, the students are more likely to have higher 

mathematics and general academic self-concepts. For males, this correlation was 

significant on the two mathematics self-concept measures and the two general 

academic self-concept measures. Females' general self-concept was significantly and 

positively correlated with social comparison only on one occasion. Therefore, the 

indication from these results is that when the classroom environment engenders a 

greater degree of social comparison, the tendency for males is to have a higher 

mathematics and general academic self-concept. One might speculate that the 

differing results for females could be related to levels of self-concept. Perhaps high 

self-concept females would have higher mathematics and general academic self- 

concept in social comparison. Conversely, the greater degree of social comparison 

could be an inappropriate structure for females with a lower initial self-concept for 

mathematics specifically, and academic learning in general. It seems reasonable that 

prior perceptions of low mathematics self-concept in mathematics would be reinforced 

when more between-student comparisons were made in mathematics classes. 

Task organization was positively and significantly related to general self-concept 

twice for the total sample and for females once. Therefore, in mathematics classes 

where students work on similar tasks at approximately the same time, students, 

especially females, have a higher general academic self-concept. 

Tnere were significant correlations found between the Cooperation scale and 



classes include a greater degree of cooperative learning, there is an increased 

likelihood that females will demonstrate higher achievement. 

Summary of Success but come^ 

For the total sample, social comparison correlated positively with both 

mathematics self-concept measures and both general self-concept measures. -Social 

comparison correlated with mathematics self-concept for males once and with general 

seff-concept for both genders once. Therefore, in classrooms where there was a 

greater degree of social comparison there were higher scores for mathematics and 

general self-concept. 

Summay of Failure Outcswtes 

In the perceived failure condition, positive correlations were found between the 

Social Comparison scale with males' general self-concept on both occasions. This 

indicates that males' overall academic self-concept remained high after failure in 

mathematics classes where social comparison occurred. 

Discussion and Implications for Perceptions of the Classroom Environment 

With the eight factors of the classroom environment scale, a complex set of 

relations has been described for females, males, and all students with the cluster of 

motivational variables. Since there were no a prjorj hypotheses, it is difficult to draw 

gender difference conclusions, especially since few relationships were stable. 

However, the results do suggest avenues for future research. Student perceptions of 

classroom environment factors most frequently related to measures of self-concept. 

Clear connections to mathematics achievement did not appear. Further research 
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should pursue stability of relationships to self-concept and whether classroom 

environment has an indirect relation with achievement through self-concept. 

Two factors, task organization and cooperation, seemed to be associated with 

structures that would be construed as better learning environments for females. In the 

Task Organization grouping, students work on similar tasks and at similar times and in 

a Cooperative classroom, students help each other in small work groups of their 

choosing. Whether these structures are indeed conducive to better learning by female 

rudents is a fruitful research opportunity. 

The Social Comparison environment was shown to be related to males' self- 

concept, but there did not seem to be a relationship with achievement. Subsequent 

efforts should attempt to discern how classroom environment is related to motivational 

variables, and determine which structures are appropriate for females and males of 

different levels of self-concept. 

The reluctance to draw conclusions stems from a concern by the researcher 

that the scale itself needs greater validity evidence. The factors in the original 

instrument were not extracted exactly in the current study. Since, different items 

loaded on factors for the two administrations, the constituent factors need to be 

replicated to provide evidence of their validity. For example, in the current study, the 

Student Autonomy scale did not seem to be related in a significant way to motivational 

variables. It is not clear that student autonomy is a discrete factor. In order to draw 

c~nclusions about the environment of mathematics classes for gender differences one 



must have greater confidence in the factors of which the Classroom Environment 

Measure consist. 

Limitations Of The Study 

The sample of students was relatively large, but stronger evidence would have 

been produced if the data had been more complete. There were three periods when 

data was collected. At time two, some data was lost due to forgetful teachers not 

collecting some data. Students who were absent for one or more of the instruments 

had missing data for that instrument, since teachers did not subsequently administer 

instruments to absent students. The total sample is also smaller than proposed, 

because a teacher strike intervened, which resulted in the loss of two entire classes of 

subjects. 

Another limitation related to the sample occurred when comparisons were made 

from results at three different administrations. Because of missing data, the sample at 

each administration consisted of essentially different groups. This problem was 

considered before the analyses proceeded. A suggested solution was to exclude all 

subjects who did not have a complete data set. However, this option was rejected and 

the analyses included all participants since exclusion would have resulted in a smaller 

sample with a corresponding lack of power. 

A Final Remark 

The current study was designed to provide a broad view of the 

relationships among achievement and motivational variables while avoiding the 

methodological limitations that reduce generalizability. Few studies have included 
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was only confirmed once. Females did not ascribe failure to low ability or task 

difficulty more often than males on any occasion. 

The resufts of this study highlight similar relationships among achievement and 

motivational variables for male and female students (see Figure 1). There were 

expectations that the responses would differ more by gender. Some differences are 

noted but the present study may be seen as a reference point for future research. 

There is a need to replicate the work including the constellation of factors: academic 

mathematics self-concept, causal attributions, academic achievement, within an 

ecoiogically valid analysis of learning within the classroom environment. The 

complexity of learning is such that breakdowns by demographic variables such as 

gender and culture should be related to motivational factors. Replication will reveal 

whether gender differences are reliable and provide evidence to influence instruction. 

As mentioned in the classroom environment summary, this area offers 

interesting opportunities for future research, especially relating the factors of the 

classroom environment to the motivational variables investigated in the current study. 

The correlations found in this study could form the basis for hypotheses in other 

studies. 

The differences by gender were investigated in this study for the motivational 

variables. Cultural differences were not. There was some speculation made that the 

ethnic background of the subjects may have predisposed them to respond in a 

specific pattern. Separate analysis of results selecting Chinese students only yielded 

results that were in most instances, congruent with the findings reported for students 



FIGURE 1. 
Diagram of Relations Among Motivational Variables and Achievement 
for  Males and Females. 

ATTRIBUTIONS UNDER SUCCE88 

ATTRIBUTIONS UNDER FAILURE 

F-les = C F m L w  = C 
* ABILITY * 

Ilaies = C Males = C 

Females = C Fanales = l 
-. EFFORT 

W a k 5  = C Ha les  = M 
1 1  Fesates = c I 

Feaales = C t 1 
XATHDULTICS + STU)YIWG + 

ACHIEYUIEt&T 
+ M T H E W T I  CS 

Males = H 
1 

Hates  = M SELF-COIICEPT 
F e t e s  = C t t  

Fasates = Uo 
TASK D f F F I W L T I  * 1 

Hales = lH 

Mote. Legend of Symbols 
C = Hypthesis  of expected positive correiation confirmed on at least tuo occasions. 
W = Hypothesis of expected positive correlation not confirmed on two occasions. 
O+ = Outcone not hypothesized (positive correlation). 
U- = Outcame rat hypothesized (wgetive correlation). 



overall. Whether race was a determining factor is not clear. Such an investigatim was 

beyond the scope of this study. However, it is a path that should be followed. 

As noted earlier, the results for this study have implications for attribution 

retraining. That the relation between mathematics self-concept and attributions to 

ability for both success and failure outcomes was positive indicates that students with 

a low self-concept tend to attribute failure to low ability. These students could benefit 

from retraining to redirect their attributions for failure to lack of effort. Successful 

students were more likely to attribute success to ability, especially females. This was 

not the case for attributions to effort or studying. Attribution retraining to redirect 

success to effort may also have potential benefits for these successful students. 

The fact that foilawing faifure, there were no gender differences between 

attributions to effort, ability, and studying is interesting. Subsequent research should 

focus on determining whether these results are an anomaly or if attributions do not 

differ by gender. 
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Appendix A 

individual Class Information 



IHDIVIDUAL CLASS INFOINATION 

Teacher Teacher's Class Number of Number of Number of 
Gender Size Participants Females Males 

A Male 28 28 18 10 
A 27 27 18 9 
B Male 15 12 6 6 
C Female 28 28 13 15 
D Female 30 28 16 12 
D 24 22 10 12 
E Female 23 19 13 6 
E 30 27 13 14 
F Male 23 21 9 12 
G Female 27 27 15 12 
G 28 27 2 15 
H Female 26 25 16 9 
H 23 23 16 7 
I Male 17 15 6 9 
I 26 23 14 9 
J Male 25 21 10 21 
J 26 24 13 
J 

11 
21 19 6 13 

J 25 - - 22 10 - - 12 

Total 470 438 234 204 

Note. Total number of teachers = 10, total number of classes = 19. 



Appendix B 

Attribution Measure 



ATTRIBUTION MEASURE 

DIRECTIONS 

LOOK AT THE M K  YOU RECEIVED ON YOUR MATH QUIZ. 

IF YOU CONSIDER YOUR MARK A GOOD MARK, PLEASE ANSWER QUESTIONS ON 
THE NEXT PAGE (PAGE 2) . 
IF YOU CONSIDER YOUR MARK A POOR MARK, PLEASE ANSWER QUESTIONS ON 
PAGE 3. 



How much do you think that your good mark on this test was 
due to you twins really hard on the tes t?  

very much --- 
quite a bit 
somewhat 
very little 
not at all 

How much do you think that your good mark on this test was 
due to the fact that you're smart in this subject? 

very much 
quite a bit 
somewhat 
very little 
not at all 

How much do you think that your good mark on this test was  
due to sood luck on your part? 

very much 
quite a bit 
somewhat 
very little 
not at all 

4 .  How much do you think that your good mark on this test was 
due to the fact that the test was easy? 

verv much 
quite a bit 
somewhat - 

verv little 
not-at all 

5. How much do you think that your good mark on this test was 
due to studvins a lot? 

very much 
quite a bit 
somewhat 
very little 
not at all 

6. If you answered "very muchm or "quite a bitw to one of the 
above questions use t he  space below to explain the reason 
for your choice? 



Now much do you th ink  t h a t  your poos mark on t h i s  test was 
due t o  you not t w i n s  hard enouqh? 

very much 
q u i t e  a  b i t  
somewhat 
very l i t t l e  
not  a t  a l l  

How much do you th ink  t h a t  your poos mark on t h i s  test was 
due t o  you not  be ins  smart enouqh i n  t h i s  subiec t?  

very much 
q u i t e  a  b i t  
somewhat 
very l i t t l e  
not a t  a l l  

How nzuch do you t h i ~ k  t h a t  your poor mark wes due t o  t h e  
f a c t  t h a t  you had bad luck on t h i s  t e s t ?  

very much 
mite a b i t  
somewhat 
very l i t t l e  - 
not a t  a l l  

How much do you th ink  t h a t  your poor nark on t h i s  t e s t  w a s  
due to t h e  f a c t  t h a t  t h e  test  was too  d i f f i c u l t ?  

very much 
q u i t e  a b i t  
somewhat 
very l i t t l e  
not  at a l l  

How much do you th ink  t h a t  your poor mark on t h i s  test  was 
due t o  not s tudvins  a l o t ?  

very muck 
quite a b i t  
somewhat 
very little 
not at a l l  

I f  you answered Wery muchs8 o r  "qui te  a  b i t f 1  t o  one of t h e  
above quest ions use the space below t o  explain t h e  reason 
f o r  your choice? 



Appendix C 

Student Classroom Environment Measure 



STUDENT CLASSROOM ENVIRONMENT MEASURE 

Please enter your student ID Number in the space provided at the 
left. 

These questions refer only to your Math class. How often do these 
events occur while you are learning Math? 

A = N o t  Very Often 

We get to work in small groups when we do math. 
Some students try to be the first ones to answer math 
questions the teacher asks. 
I compare my math ability to other students in my math class. 
We can suggest projects or topics to study in math. 
Most students in this class do the same math homework. 
The teacher cares how we feel. 
During work time, we can move around the classroom. 
Some students try to be the first to finish math questions. 
I like to know 
math class. 
In this class, 
use in class. 
In this class, 
the same time. 
We get to pick 

how my ability compared to other students in my 

we can choose math materials (books, games) to 

all students work on the same math lesson at 

which students we want to work with in math. 
~ o i n ~  better in math than other students in my classroom is 
important to me. 
We can decide which order to do our math work in. 
We use the same math textbooks and materials as other students 
in this class. 
The teacher treats boys and girls differently. 
We can talk to each other during math time. 
I compare how hard I try in math to how hard other students 
try in my classroom. 
We help each other with math work. 
When I ask for help my teacher urges me to try harder. 
When I ask for help my teacher helps me do the problem. 
There is reward for students who do well in math. 
Trying harder in math than other students in my classroom is 
important to me. 
The teacher is friendly to us. 
Not all students are treated the same. 
When we do poor work the teacher lets us know it. 



Appendix D 

Teacher Classroom Environrrent Measure 



TEACHER CLASSROOM EWIRONXENT MEASURE 

How important are the following items to the operation a f  your 
classroom? 

A = Not Very Important 
B = Somewhat Important 
C = Important 
D = Very important 

1. Students work in small groups when they do math. 
2. Students suggest projects or topics to study in math. 
3. Most students in the class do the same math homework. 
4. Students are allowed to move around the classroom during work 

time. 
5. Students can choose math materials (books, games) to use in 

class. 
6. All students work on the same math lesson at the same time. 
7. Students get to pick which students they want to work with in 

math. 
8 ,  Students decide which order to their math work in. 
9. Students all use the same math textbooks and materials in 

class. 
10. Students can talk to each other during math time. 
11. Students help each other with their math work. 
12. When students ask for help they are encouraged to try harder. 
13, When students ask for help they are helped with the problem. 
14. There is recognition for students who do well in math. 
15. Students practise their math skills in solving problems. 
16. Students have projects in math class. 
17. Students use a calculator to solve math problems. 
18. Students use computers in math class. 
19. Students memorize facts and formulas. 



Appendix E 

Student Background Questionnaire 



STUDENT BACKGROUND QUESTIONNAIRE 

STUDENT NUMBER 

PLEASE CIRCLE THE APPROPRIATE LETTER FOR EACH QUESTION 
NUMBERED 1 TO 8, and also for ~uestion LO. 

Sex: a. Female b. Male 

Country sf birth: a. Canada. b. Another country 

Was English the first language you learned to speak? 
a. Yes 
b. No 

Do you usually speak English at home? 
a. Yes 
b. No 

What is yaur ethnic background? 
a. English or other Caucasian group 
b. Chinese (Cantonese/Mandarin) 
c. East Indian (~ujarati/~indi/~unjabi/Urdu 
d. Vietnamese 
e. Spanish 
f. Another ethnic group 

Please indicate the highest level of education your mother 
has received? 
a. Elementary school 
b. High school 
c. College 
d. University 

Please indicate the highest level of education your father 
has received? 
a. Elementary school 
b. High school 
c. College 
d. University 

Does your mother have a job? a. Yes b. No 

What kind of work does your mother do (for e g g . ,  secretary, 
teacher, or manager) ? 

Does your father have a job? a. Yes b. No 

What kind of work does your father do (for e , g . ,  constructian 
worker, teacher, or manager)? 



Appendix F 

Interviewer Scenario Protocoi 



INTERPIEYER SCENARIO PROTOCOL 
INSTRUCTIONS: 

I am going to describe several learning situations in a classroom. 
I want you to imagine how the person in each story would respond to 
the situation. Before I tell you the story I would like to ask you 
about marks on a test. What you would consider to be a good mark 
out of 100 and a bad mark out of 100 
What girl's name would you like me to use in the stcry? What 
boy's name? 

SUCCESS SITUATI8M 

SCENARIO 1: 
John is in Grade 8 math. He just wrote a math test. While he/she 
was taking the test, he found it very hard. Then when he got the 
test back, he had passed with a very good mark. 

How do you think John would feel? 

 his probe to be used if response is not forthcominu. 

(Do you think he would be happy? sad? surprized? disappointed? 
proud? anything else?) 

What do you think John would say when asked why he did so well? 

This  robe to be used if resDonse is not forthcominq. 

(Do you think he would say that he is lucky? smart? that he 
tried hard? the test was easy? that he studied hard? anything 
else?) 

What if the person in the story was Mary? 

How do you think she would feel? 

What do you think she would say when asked why she did so well? 

SUCCESS SCENARIO TRO 

SCENARIO : 
Sandra is in Grade 8 math. Sandra just wrote a math test. While 
she was taking the test, she found it very easy. Then when she got 
the test back, she had passed with a very good mark. 



FAILURE SCENARIO THREE 

GCEBmXO : 
Bing is i n  Grade 8 math. H e  j u s t  wrote a math test .  While he w a s  
taking t h e  tes t ,  he found it very hard. Then when he go t  t h e  t e s t  
back, he had f a i l e d ,  

How do you th ink  Bing would f e e l ?  

T h i s  probe t o  be used i f  r ewonse  is not forthcominq. 
(Do you th ink  he  would be happy? sad? surpr ized? not 
surpr ized? disappointed? ashamed? angry? humiliated? anything 
e l s e ? )  

What do you th ink  Bing would say when asked why he did s o  poorly? 

T h i s   robe t o  be used i f  response is not forthcominq. 

( D o  you th ink  Bing would say t h a t  he is unlucky? not  smart i n  
math? t h e  tes t  w a s  t o o  hard? t h a t  he d i d  not  t r y  hard? t h a t  he 
d i d  not study enough? anything e lse?)  

What i f  t h e  person i n  t h e  s t o r y  was Mary? 
How do you th ink  she  would f e e l ?  
What do you think she  would say when asked why she  d i d  s o  poorly? 

SCENARIO FOUR 

Siu  Wan is i n  Grade 8 math. She found t h e  u n i t  test  very easy, and 
expected a good mark. When she go t  t h e  test back, she found out  
t h a t  she  had f a i l e d .  

SUCCESS SCENARPO FIVE 

Nguyen is i n  Grade 8 math. H e  t r i e d  very hard when he w ~ r k e d  on 
t h e  u n i t  test,  When he go t  t h e  test back, he had earned a very 
high mark. 

SUCCESS SCENARPO SIX 

Rumiko is i n  Grade 8 math. She j u s t  wrote a test. While she was 
t ak ing  t h e  tes t ,  she  d id  not try very hard. Then when she go t  t h e  
tes t  back, she had passed with a very good mark. 

FAILURE SCENARIO SEVEN 

Joanne is i n  Grade 8 math. She j u s t  wrote a aa th  test. While she 
was t ak ing  t h e  tes t  she  t r i e d  very hard. then when she  got  t h e  tes t  
back, she had f a i l e d .  



FAILURE SCENARIO EIGHT 

Min is i n  Grade 8 math. H e  j u s t  wrote a test. While taking t h e  
tes t ,  he d id  not  t r y  very hard. Then when h e  go t  the test back, he 
had f a i l e d .  

FAILURE SCENAaIO MINE 

Maizy t h i n k s  she  is very smart i n  Grade 8 math. She just wrote a 
math test. Then when she got  t h e  t e s t  back, he r  mark was lower than 
she  usua l ly  g e t s .  

8UCCE88 SCENARIO TEN 

Henry t h inks  he is very smart i n  Grade 8 math. H e  j u s t  wrote a 
math test .  Then when he got  t h e  t e s t  back, h i s  mark was higher  than 
he usua l ly  g e t s .  

FAILUP! SCENARIO ELEVEN 

Maizy th inks  she  is  not  smart i n  Grade 8 math. She j u s t  wrote a 
math test. When she  go t  t h e  test back, her  mark was lower than she 
usua l ly  ge t s .  

SUCCESS SCENARIO TWELVE 

Maizy t h inks  she  is not  smart i n  Grade 8 math. She j u s t  wrote a 
math test. When she  g o t  t h e  test back, her  mark was higher than she 
usua l ly  ge t s .  

SUCCESS SCENARIO THIRTEEN 

Ingr id  is i n  grade 8 math. She j u s t  wrote a math t e s t .  She had 
s tud ied  very hard f o r  t h i s  test.  Then when she g o t  back t h e  t e s t  
back she found t h a t  h e r  mark was higher than she usual ly  ge t s .  

FAILURE SCENARIO FOURTEEN 

Arturo is i n  grade 8 math. H e  j u s t  wrote a t e s t .  H e  had s tudied 
very hard f o r  t h i s  test. Then when he  got  back t h e  test back, he 
found t h a t  h i s  mark w a s  lower than he usua l ly  g e t s .  

FAILURE SCEHARIO FIFTEEN 

Arturo is i n  grade 8 math. H e  j u s t  wrote a test. H e  knew t h a t  he 
had not  s tudied  enough f o r  t h i s  test.  Then when he got back t h e  
test back, he found t h a t  h i s  mark was lower than he usual ly  ge t s .  



SUCCESS SCEN2kRIO SIXTEEN 

Arturo is i n  grade 8 math. H e  j u s t  wrote a tes t .  H e  knew t h a t  he 
had n o t  s tud ied  enough f a r  t h i s  t e s t .  Then when he g o t  back t h e  
t e s t  back, he found t h a t  h i s  mark was h igher  than  he  usua l ly  g e t s .  

SUCCESS SCENARIO SEVENTEEN 

Die te r  is i n  g rade  8 math. H e  j u s t  wrote a test. Af t e r  t h e  c l a s s  a 
f r i e n d  asked him how he had done on the test. D i e t e r  r e p l i e d ,  "1 
r e a l l y  do not  know, it w i l l  be a f l u k e  i f  I passed." Then when he 
g o t  t h e  tes t  back he found t h a t  he had passed wi th  a very good 
mark, 

SUCCESS SCENARIO EIGHTEEN 

B i l l y  is i n  grade 8 math. H e  j u s t  wrote a test.  Af t e r  t h e  c l a s s  a 
f r i e n d  asked him how he had done on t h e  test.  B i l l y  r e p l i e d ,  "I 
r e a l l y  do no t  know, it w i l l  be a  f l u k e  i f  I passed.9s Then when he  
g o t  t h e  tes t  back he  found t h a t  he had f a i l e d .  
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ANSWER SHEET FOR MALE STUDENTS 

Note. The answer sheet for female students follows the 
same format with pronouns reversed. 

How do you think he would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

What do you think he would say when asked why he 
did so well? 

LUCKY 
SY-ART IN MATH 
TRIED KARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

How do you think she would feel? 

DISAPPOINTED 
PROUD 
ANYTHING ELSE 

What do you think she would say when asked why she did 
well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 



SCENARIO 2: 
How do you think he would feel? 

HAPPY 
SAD 
SURPRI ZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

What do you think 
did so well? 

he wmld say when asked why he 

LUCKY 
SMART IN MATH 

--- 

TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

How do you think 

HAPPY 

she would feel? 

SAD 
SURPRI Z ED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

What do you think she would say when asked why she did 
well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

SCENARIO 3: 
How do you think he would feel? 

SAD 
SURPRI ZED 
NOT SURPRIZED 
DISAPPOINTED 
ASXAMED 
ANGRY 
HUMILIATED 
ANYTHING ELSE 



2 .  W h a t  do you t h i n k  he would s ay  when asked why he 
d i d  s o  poorly? 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN ' T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

3 .  How do you think she  would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUHILIATED 
ANYTHING ELSE 

4. What do you think she would say when asked why she  d i d  
so poorly? 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN ' T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

&CJENARIO 4: 
1. How do you think he would feel? 

HAPPY 
SAD - --- 

SURPRI ZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUHILZATED 
ANYTHING ELSE 

2, What do you t h i n k  he would say when asked why he 
d i d  so poorly? 

UNLtTCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN 'T STUDY HARD 
ANYTHING ELSE 



3. How do you think s h e  would feel? 

HAPPY 
SAD 

ANGRY 
HUMILIATED 
ANYTHING ELSE - 

4. What do you think she would say when asked why she did 
so poorly? 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY #ARD 
ANYTHING ELSE 

SCENARIO 5 :  
1. How do you think he would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

2. What do you think he would say when asked why he 
did so well? 

LUCKY 
SMART IN MATH 
TEIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

3. How do you think she would feel? 

HAPPY 
SAD 
SURPRI ZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 



4. What do you think she would say when asked why she did 
so well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

SCENARIO 6: 
1. How do you think he would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZEB 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

2. What do you think he would say when asked why he 
did so well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

3. How do you think she would feel? 

HAPPY 

NOT SURPRIZED 

SAD 
SURPRIZED 

DISAPPOINTED 
PROUD 
ANYTHING ELSE 

4 .  What do you think she would say when asked why she did so well? 

L'cTCIiY 
SMART IN MATH 



How do you t h i n k  he would feel? 

HAPPY 
SAD 
SURPRI ZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUM1 LIATED 
ANYTHING ELSE 

What do you t h i n k  he would say when asked why he 
d i d  s o  poorly? 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN 'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

How do you t h i n k  she  would f e e l ?  

SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUMILIATED 
ANYTHING ELSE 

What do you t h i n k  
poor ly?  

she  would say when asked why she  did so 

UNLUCKY 
HOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DPDNFT STUDY HKRD 

G ELSE 



8CEHARIB 8 :  
1. How do you think he would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUMILIATED 
ANYTHING ELSE 

2. What do you think he would say when asked why he 
did so poorly? 

- UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

3. How do you think she would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUM1 LIATED 
ANYTHING ELSE 

4. What do you think she would say when asked why she did 
so poorly? 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY W D  
DIDN'T STUDY HARD 
ANYTHING ELSE 



How do you t h i n k  he would feel? 
HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY - 

HUMILIATED 
ANYTHING ELSE 

What do you t h i n k  he  would say when asked why he 
did so poorly? 

How do you t h i n k  she  would feel? 
HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUMILIATED 
ANYTHING ELSE 

What do you t h i n k  she  would 
so poorly? 

UNLUCKY 
- 

NOT SMART IN W.CH 
TEST DIFFICULT -- 

DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

when asked 

SCENARIO 10: 
1. How do you t h i n k  he would feel? 

HAPPY 
SAD 
SURFRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSl 

why she  d i d  



2 .  What do you th ink  he would say when asked why he 
d i d  s o  wel l?  

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

3 .  How do you think she would f e e l ?  

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

4 .  What do you think she would say whm asked why she d id  so w e l l ?  

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 

ANYTHING ELSE 

1. How do you think he would f e e l ?  

HAPPY 
SAD 
SURPRIZED 
N9T SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUMILIATED 
ANYTHING ELSE 

2 .  What do you think he would say when asked why he 
d id  s o  poorly? 

UNLUCKY 
HOT SY-T IN H.ATX 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 



3 .  How do you t h i n k  she would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
A S W E D  
ANGRY - - 

HUMILIATED 
ANYTHING ELSE 

4 .  What do you think she would say when asked why she  d id  
so poorly? 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

SCENARIO 12 t 

I. How do you think he would feel? 

HAPPY 
SAD 
SURPRIZED 
MOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

2. What do you think he would say when asked why he 
d i d  s o  wel l?  

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

3 .  How do you think she would f e e l ?  



4. What do you think she would say when asked why she 
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did so well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

SCENARIO 13: 

1. How do you think he would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

2. What do you think he would say when asked why he did so well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 



How do you think 
HAPPY 
SAD 

would feel? 

SURPRIZED - 

NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUMILIATED 
ANYTHING ELSE 

What do you t h i n k  he would say when asked why he did so poorly? 
UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDPJ ' T STUDY HARF)-- 
ANYTHING ELSE 

feel? How do you t h i n k  she 
HAPPY 

would 

SAD 
SURPRI ZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
IPUMILIATED 
ANYTHING ELSE 

What do you t h i n k  she would say when asked why 
poorly? 

she did 

UNLUCKY 
NOT SM?lRT IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

SCENARIO 15: 

1. How do you t h i n k  he would feel? 
iikFPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
HUMILIATED 
ANYTHING ELSE 



What do you think he would say when asked why he did so poorly? 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

How do you think she would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
ASHAMED 
ANGRY 
KUML LIATED 
ANYTHING ELSE 

would she did so What do you think she 
poorly? 

say when asked 

UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

TH 
TEST DIFFICULT - 

SCENARIO 16 t 

1. How do you think he would f e e l ?  

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

2. What do you think he would say when asked why 
LUCKY 
SMART IN MATH 
TRIED 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

he did so well? 



3 .  How do you t h i n k  she would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

4 .  What do you think she would say when asked why she did so well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

SCENARIO l.7: 
1. Mow do you think he would f e e l ?  

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 

2. What do you think he would say when asked why he 
did so well? 

LUCKY 
SMART IN Ni4TH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTHING ELSE 

3. How do you think she would feel? 

HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
PROUD 
ANYTHING ELSE 



4. What do you think she would say when asked why she did so well? 

LUCKY 
SMART IN MATH 
TRIED HARD 
TEST EASY 
STUDIED HARD 
ANYTI.PING ELSE 

SGEHABIO 3.8: 

1. How do you think he would feel? 
HAPPY 
SAD 
SURPRIZED 
NOT SURPRIZED 
DISAPPOINTED 
A S W E D  
ANGRY 
HUMILIATED 
ANYTHING ELSE 

2. What do you th ink  he would say when asked why he 
did so poorly? 
UNLUCKY 
NOT SMART IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
DIDN'T STUDY HARD 
ANYTHING ELSE 

How do you th ink  she would 
HAPPY 
SAD 

feel? 

ANGRY - 
HUM1 LIATED 
ANYTHING ELSE 

What do you th ink  she would say when asked why 
poorly? 

UNLUCKY- 
HOT SP"IBRT IN MATH 
TEST DIFFICULT 
DIDN'T TRY HARD 
D I D N V  STUDY HARD 
ANYTHING ELSE 

La. U V  +a\ i 

HOT SP"IBRT IN MATH 
TEST DIFFTnnr 
DIDN'T TRY HA+\" 
D I D N V  STUDY HARD 
ANYTHING ET-qE 

she did so 


