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Abstract

This study investigated relationships among academic achievement, gender,
'méthematics self-concept, and causal attributions. Participants were 234 female and
204 male eighth-grade mathematics students and their 10 teachers. Teachers
" responded to a c!aserom‘environment measure and provided students’ first term
grades piusrthree qiiiz scores gathered over four anths of school. At two times over
thié period, studrents responded tor measures of self-concept and classroom 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
c,arusesrf‘or their performance. Individual interviews with 39 students ektended these |
’—re'sults. |

Several predicted relationships were confirmed. Mathematics self-concept and
mathe‘matics échie\iement correlated positively for both 'genders after'success and
after‘fai!ure. Males’ mathematics self-concept was statistically significahtly higher than
females’, although females’ achievement was superior. Males were more likely to
attribute sUccéss 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 abiﬁty or effort following failure. It was expected that internal attributions
would correlate positively with mathematics self-concept for'femalés’ and males’
sucCess‘andfailure events. This expectrafion was confirmed for ability attributions after

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

wae



did not correlate with mathematics self-concept fo!lowing success. In addition, it was
e;;pected that internal attributions would correlate positively with mathematics
achievement for both genders. After success, females’ ability attributions did correlate
positively with all three mathematics quiz scores, but males’ ability attributions
correlat‘ed positively with only one quiz score. Effort attributions did not correlate with
achievement following success. The hypothesis was confirmed for failure. It was
éxpected th.at females would predict !oWer qUiz scofes than males. This Was not
| confirrhéd. |
Relations involving classroom environment subtests also were found. The social
cqmparison scale was;correlated positively with genera'i"énd rhathematics setf—boncept
for males. Task organizéﬁoh correlated positively with geheral self-concept for females.
The cooperation scale correlated positively with mathematics quizzes for females.
| That mélesrand ferﬁéies tend to ascribe rhathémétics,succﬂess to different
internal Vcrauses has implications for attribution retraining. Fémales ascribe success to
effort, and their mathematics self-concept is lower than males’. it may be appropriate
to redirect females’ attention by noti'ng' tha’i their mathematics achie\}ement tends to be
superior to males, and to suggest that personal ability may have pléyed a more
prominent role in this success.
Students who held a lower self-concept and tended to attribute failure to lower
abiiity, could benefit’frc‘xm attribution retraining which included feedback redirecting
causal ascriptions to laék of effdrt. Successful students, especially ferhaie ~stu‘dents,

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



. these students as well. Higher ability students who do not exert optimal effort are
courting failure.
- Suggestions for 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
INTRODUCTION TO THE STUDY
Overview

This dissertationexamines the relationships among acadeimic self-concept,
achievement, and causal attributions for males and females engaged in meaningful

| learningltasks. This study extends the work ot Marsh, Cairns, Relich, Barnes, and
B Debus '(1984) and Marsh (1984) by examining the relation of these variables over
- time, with a specnfic focus on gender differences. Classroom structures are also
consrdered.rr . S | o |

The investigation includes three waves of measurement taken over a four month
period while students studied the prescrrbed curnculum in Mathematics 8. Six types of

* data were collected academlc 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. Aswell, 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 appropnate to classroom learning.



-~ For this- dissertationstudy, students’ based their causal attributions on-classroom

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 acaderhic self-concept, causal attribetions,

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

dissertation ihclu,ded all these aspects to derive information about students’ desire to

pursue academic tasks. The resutts should enhance uhderstanding in the field,

especially since the interrelations among variables were also investigated for gender

~ differences.

| This chapter introduces the study andr describes the purpose and research
questions to be investigated. |

| | 'Background' to the Study

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

by motivation research that focuses on students’ concept of self and attributions made
about the source of success or failure outcomes Researchers examrnrng causal
attributions (Ames, 1978 Ames & Felker, 1979; Covington & Omelich, 1979, 1985,
Weiner, 1974, 1979, 1980, 1984) have found unique differences between students. For
example, some students attribute success or failure outcomes to internal causes
(ability or effort) and others to external causes (task difficulty or Iuck) (Arnes 1978;
Ames & Felker 1979 Covnngton & Omehch 1979 Werner 1974 1979 1980, 1984)

77 Other researchers have found statrstlcal evrdence of re!atlonshrps between causal

: attrrbutlonsijand,perforrhance (Pintrich,& DeGroot,,1990; Skinner, Wellborn & Connell,




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)
noted differences between genders in attribution patterns. One might expect that
‘ ',Zfemaies typically ascribe failure to an internat cause such as low ability, while they
ascribe success toan external cause such as task ease. For males there is a greater
| tenden'cyr to setect Vinternalrrcauses in subcess situations. |
~ Researchers have also established that statistical relations exist between self-
concept and academic perfbrmance (Marsh, 1990b; Marsh, 1992). Again, the pattern
7 riof correlatlons has been found to differ by gender (Byrne & Shaveison 1987).
The rntegratron of these two ﬂelds of research has yrelded correlations between
| self-concept and causal attrlbutrons (Ames, 1978; Amzs & Felker, 1979, Covington &
| Omehch 1985, Craven Marsh & Debus 1991) with different patterns being observed
for ‘each gender (Ames, 1978; Ames & Felker, 1979, Covington & Omelich, 1979;
; Woudzra 1991). In addition, intercorrelations have been estabhshed among self-
| | concept attnbutlons and achlevement (Marsh et aI 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 vanables lnterrelate wuth performance in an academrc domarn The emplncal
work |ntegrat|ng seIf—concept attrlbutlons and achtevement has been conducted in the
absence of an overarchrng theory Wthh addresses both mdrvudual and gender

drfferences Consequently, to date gender dnﬁerences have not been adequately
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investigated. Wigfield and Karpathian (1991) have called for research that explains the
- interrelating variables. It seems useful to include an examination of gender differences
in the investigation. o

; Education covers many domains of knowledge. Interpretations drawn in one
subject area may not be appropriate to another content domain, and precepts that
'Vhold ,within e specific dotnain may not hoid tor iearning in general. The data in this
dissertation have been gathered frem students as they engaged in mathematics
learning, and the probes 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 ep‘plies aerose 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 mrathematics.

Methodological Cons’iderations

Subject-Specific Measures |

Psychological research |n 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,
caueal attributions, and matnematics achievement, the motivational variables should be
oriented to mathematics. Te investigate relations am_bhg these va'riabies, one should
use instruments to measure rrnathe,matics self-ceneept and methetnetics ceusal |

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




_crientation has not been commorr in motévationresearch. Until recently researchers
- tended to treat self-concept as a unitary construct. tJsing 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
methodologicai problem that Marsh et al. (1984) rernedied by implementing aeademic- :
specmc measures. Collectmg measures of verbal mathematrcs and general self-
; ‘rconcept Marsh (1992) was able to produce emprrrcal results which establish that
’, verbal, mathematrcs, and generaI' academic self—concept are related in differing ways
,te achievement. Although some reiations were found between academic domains, the
| clearest reiations were within academic domains. For instance, although verbal self-

) 'mathematrcs self-conCept was fo,Und to be a much stronger predlctor of mathematics
| ‘achieve'ment.

Classroom_Ecology

| EdUcation theory is praCtical theory that is 'coneerned with classroom learning.
Thus, research aimed at explaining the influence ef 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 sorne instances, students have' been asked to respond to
hypothetrcal srtuatlons and ascnbe causal attrlbutrons to rmaglned others (Ames, 1978;
| Ames & Felker 1979 Covmgton & Omellch 1979 Marsh et al 1984) in what Marsh

- (1984) rhas termed srtuatlonal stu’dles. ,lnsrtuatso{nal studles, researchers supply
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structUred scenarios and ask subjects to maké attributions tor hypothetical others. In
7 _other forms of attribution research students have been asked to make predictions
-about their ability to complete a learning task (Matsh, Walker, & Debus, 1991). Marsh
(1984) has cétegorized this second type of attributiort study as dispositional research,
since researchers present ambiguous scenarios and ask subjects to make attributions
for themselves: |
Marsh made a general criticism ofrresearch that Iscks a direct connection to

~ classroom learning. He has also quéstioned 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. His attribution instrument was —the Sydney Attribution Scale
comprised of 60 briefscenarios prompting students to imagins experiencingsuccess
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 thata:student makes to dispositiona!
stimuli and thoss made when a student experiences actual persortal academic failure
may be congruent, empirical research in a classroom would provide better evtdence
| for astrong theory of motiyation to learn.

| If we are to draw impt‘ica'tionsfor tearnirtg, more ecologically valid evidence
would be gathered from students respsndihg to real-life ashiévérrteht events based on

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



the orieé that aré experienced, tatr“aer than imaginéd. In order to be confident in the
;Nvaiidity of the attributions that students make, one must be sure that students find the
stimuius situation meaningful. It seems reasonable that succeeding or failing in school
- WQuid have greater meaning to students, wo'uidrber more highly valued, and act as a
more reliable stimulus for students making caUsal attributions. 'Inciudinrg personal
‘ aChiévemeht 0utcron’iesr wauid ove’r'come another fiaw of hypothetical scenario-based
iihv'éstigations which ask students,tdimagine causal attributionsrfor failure outcomes.
Far high-ability students, imagining failure may be pure suppositidn since they may not
have, or ohiy,rarely experienced failure in some academic areas. The same could be
' said abdut the !agic of asking low-ability students to imagine academic success.
k “Asking them to imagine a response to an unfamiliar situation is not Iikely to yield
~reliable data. Such data can provide only weak support for a theory. |

Anothar methodologicai flaw found in pubiishéd research is the use of
inadequateand inappropriate meaétires (Meeca, Blumenfeld, & Hoyle, 1988). For
, example,r the use of standardized measures of achievement, as in Marsh’s (1984)
study. With standardized ,tests there is no way of kn’oWing that the knowledge sampled
b)i the questions is corigruent with thé, instruCtidn students haVe experienced. Since
the test doés not evolve from instruction, a poor curricular fit-is Iikely. When one
wishes tor assess students’ knowledge or abilities in ah academic area, it ismore
apprbpriate to uée'measures with which students are familiar and which are directly
rélatéd tdr their instruction. V‘Th'e reasonable and btaaticai solution is to choose

| measures developed by teachers. - According to Doyle (1983), more ecologically-valid




tndtcators of performance are those used regutarly in the classroom namely,
“seatwork assignments, quizzes, teacher-made tests, lab problems, essays, and
reports” (Pintrich & 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 ueing meaningful learning relaied iasks as well as classroom achievement
 measures.

The design of the current study has foIlowed the path advised by Mersh, and
has also been influenced by the work of Woudzia (1991). Woudzia conducted a
construct validation of Weiner’s theory of students’ internalized motivation system
| (1986). Weiner hypothesized that persons differ along attribution dimensions aocording
to their self—concept such that high self-concept individuals would attribute success to
innate high ebility' and failure tO'Unstable oauses,frwnerears Iow se!f-concept individuals
would attribute success to unstable causes and failure to low ability. Woudzia’s work
| serves as a model sincethe achievement stimulos that he used reqoired each subject
to respond to an actual failure or success event they experienced in the course of
regular classroom learnrng Teachers returned test results to students and students
|nd|cated whether they perceived they had successfully mastered work on the prevzous
mathematics unit. Woudzia then administered the attribution instrument which
| meaeuredkhow students ascribed their success or failure to effort, ability, task difficulty,
and luck. The srgnrfreance of Woudzra S study was that students were enabled to
klmpute causat|on for the|r own academ|c work Two con3|deratlons that were not fully
exploredby_,Woudzﬁia,, but-are grvenconsuderanon in the currentstudy,‘ are self-“

concept as a motivating variable and gender differences.



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

. learning structure. In addition to classroom measures, researchers examining

attributions, seif—concept, and achievement have not paid adequate attention to the
ciassroom 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
o example, Rosenholtz and Wilson (1980) found that VStudents were rnore likely to hold
shared ability perceptions in "unidimensional" classrooms which have more frequent
opportunities to make- ability comparisons. The classroomfenvironment can also
| infiUence students’ academic self-concept. Simpson (1981) found more stratification of
: Lse'lf-coneept in unidimensional third-grade mathematics and social studies classes than
sin Similar classes which teachers had organized to perm‘it more multidimensional
’structures. While some researchers, such as Woudzia (1991) and Ames (1978), have
| taken olassroom 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. i’his provides a broader
foundation for understanding relations among self-concept, academic achievement,
and causal attributions in a classroom setting.
| o 'Purgose
' Attribution researchkhas 30ugnt toe)tamine the interplay of attributions with

- other variables that affect motivation, such as se\lf—concept. Using the Piers-Harris



10
Self-Concept Scale, Ames (1978) and Ames and Felker (1979) found that self-concept
--was correlated with attrioutions that children made under conditionsof both failure and
success. High self-concept children attributed success to high levels of personai
ability more frequently than Iow self-concept children. Low self-concept students more
frequentiy attributed their success to luck. In terms of failure, high self-concept
students had lower perceptions of their ability than Iow self-concept students.
| Covrngton and Omelich (1979) found different results wuth a group of undergraduate
psychology students in that there was evidence that seif—concept influenced
| attributions following failure, but the determining factor was the degree of effort that
| fhad been exerted to complete the task. |
Self-concept researchers have studied the relationship among academic self-
concept, causal attributions, and achievernent 'Marsh et al. (1984) ina sampie of fifth
graders found posrtive correiations among abiiity effort, and seif—concept under
successful conditions and negative correlations under failure conditions. Achievement
in reading was statistically correlated with reading self-concept and with reading
attribUtions.r VIn 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 reiations among the three variabies there is a need for additional research that
considers gender and examines the |mpiications for iearning and teaching
The purpose of this drssertation is to examine reiations among student

performance, one dimensron,of academic seif—eoncept (mathematics), and eighth-
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grade students’ cadsa! attributions (Weiner, 1986) over a four month period. The study
extends the work of Marsh, Cairns, Relich, Barnes, and Debus, (1984), Marsh (1984), 7
N ' COvington and Omelich (1979), Ames and Felker (1979), and Ames (1978) by
‘, 'rrncludrng classroom-relevant assessment measures in a domain-specific investigation
of motrvatlonal vanables A secondary purpose |s to examlne gcnder differences with
7regard to the three ,vanables. The terminology and drmensnons of attributions used in
this'researchf‘rely on definitions"made by Weiner (1986). The attribution research was
VVECoIog‘ically more validin that it was neither situational nor dispositional. Students
- made causal,attributions for stimulri that were actual performance resuits from a
' regularly—as&gned classroom task. The measures of academic work also had
V‘BCOIOQICEI vahdlty since the performance measure used was created by the teacher to
| | assess students Iearnlng in the classroom. Academlc self-concept regarding
mathematlcs was represented by the latest version of the Academic Self Description
Questionnaire(ASDO-Il) developed by Marsh (1990a). The causal attribution
' ‘instrument used was designed by Woudzia (19917).

To expand understandings of "interrelations arnong 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 perrformance,‘r ratings by teachers and parente,and open-

‘ ended interyiews that perrnit students to ‘provide, self-reports about what they are doing
and why they are dolng |t Collectmg 1nformat|on from all part:cnpants in the learning

env:ronment would prowde a better understandlng of relat:ons between affect and
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motivation by plottir.g connections and influences among mediating variables. In the

present study, hypothetical 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 addre'ssed.

What is the relationshiprbetween 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?

Are there gender differences in the patterns of these

relationships?

What is the relationship between mathematics self-concept and
achievement 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..
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CHAPTER 2
REVIEW OF THE LITERATURE
Overview
This. dissertatlon exammes relationships among mathematrcs self—concept

mathemat:cs achsevement and causal attnbutlons These vanables are defined in this

o chapter and research related to the focus of this dissertation is revnewed Most of the

'research discussed in. thlS chapter shows relatlons between achievement and causal

" ,attnbutrons A few artlcles add self-concept to the examlnatlon of achlevement and

T :'f";"”attrylbutrons. The second secleon'of the chapter organizes the self-concept and

- aChieVement literature in terms of gender differences, which are of special concern in

- .thrs dlssertatlon The research reviewed here suggests that connections can be

T‘V""‘estabhshed among these vanables and that these connectlons are different for boys

and glrlnghe final section describes literature about instructional practices within the

‘cfassroom environment which may influence motivational variables.

| | Defi n|t|on of the MOtIV8tIOﬂ8| Vanables

Motlvatlon as used in the psychoiogy of Iearnlng is bound up in the use of
fmotlve whrch "must be the reason why he acts" (Peters 1958, p. 36).

’The usefulness for educators of the term, motlvat.on lies in the posslblllty of explannlng

- why some students learn well and. pursue Iearnlng in school while others do not.

e V'Motlvatlon has both posmve and negatlve components and a clear understandlng of

”’the concept may answer "hrgher leve! questlons about the condmons which facilitate
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,?nd hinder learning such as goal-directed sequences and which account for individual
differences in goai—directedness" (Peters, 1958, p. 156).

The three traditional behavioral irndicators' of motivation are: choice of task, level
ofico'gnitive engagement in the task (usually inferredr from behavioral indicators), and
wnlirngness to persist at the task (Pintrich, Marx, & Boyle 1993) Motlvational variables
~ are constructs Wthh |nfiuence one or aII three of the mdzcators 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
| theirfull facuities to learning, and they may not sustainthe Iearning task for sufficient

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

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

academic self-concept are;associated'with' low levels of motiyation, for individuals who
' ,perceive their ability to be inadequate for the learning task. |
Causal beliefs are bound up in the self-conceot component. As stated above,
self-concept influences the three traditional behavioral indicators. Self-concept rests on
the evaluations made by,indiyiduals about the cause of outcomes. When academic
failure occurs, this incident provides a fact that the student assesses by asking the
~questions "Why did | fail?" When the student makes a judgement that personal
mathematics ability is madequate to succeed at the task this causal analysis prowdes
for the Iow mathematics self-concept descnbed above Thus causal beliefs affect '

-academic motivation throughrperceptlons of academit self- concept.
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The following section clarifies the terminology used in the dissertation, in
| f’p'érticular academic self-concept and causal attributions.
Academic Self-Concept
| "Academic self-concept is remarkably subject-specnfrc" (Marsh, 1990a, p.623).
V'Shavelson Hubner and Stanton (1976) identifi ed general seif—concept as a person’s
,perertrons of'self in-all avenues of Ilfe. ' From the general definition, Shavelson and
Boltrs (1982) derived an operational definition for academic self-concept as one’s
'Eperceptzons of ablhty in specmc school subjects How students conceive their personal
. abrhty rn mathematlcs is the focus of the current mvestlgatron For educatron theorists,

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

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

: ‘acéderhicéchievement (Marsh, 1990a; Mars'h,'19792;,Marsh, Byrne, & Shavelson,

| 1988) This follows Marsh (1990a), who found no significant correlations when general
sélf4concept scales from three different instrumenté were correlated with school grades
in Ehglish,i rrnriathematics,,and GVeraII,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). This
result was the basis for the quote thjat begins this parag‘raph, and lea Marsh to
counsel the use of self-concept scales specifc to the sublect matter under

investigation.
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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 academlcand non—academlc
con'stituents. From this conceptualization it follows that researchers who are lnterested -
in mathematlcs outcomes should use measures that focus dlrectly on mathematlcs
| rself-concept In th|s study the mathematlcs and general subscales of the Academlc |
- Self Description Questionnaire (ASDQ) which Marsh developed in two different forms
for lower and upper intermediate grade students was used. |
| Attnbutlon Theogy | - H
| Welner (1979) deflned attnbutlons as causal beliefs students hold about reasons
for success or failure. In the academic domain, these attributions present an answer to |
the‘ question, "Why didl succeed or fail on this task?" 'T;hemost frequently-reported
caUses stern from effort, luck, ability, or difficulty of task (\Neinef, 1986). In classroom
achievement terms, a student who is unsuccessful on a test may attribute the cause to
bad luck, insufficient effort, low abilty, or the fact that this test was too difficult. With
successful results, a student may attribu,tethe 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. | |
itis |mportant to note that success and fallure are constructs relatlve to each
person Each student evaluates achlevement outcomes accordlng to a personal 7

metric. For example, to: hlgh-achlewng students, a palssmg grade, or even an excellent
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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, controllable or uncontrollable,
~and Stable or unStable. Ability , for example, would stem from stable, internal, and
'rr uncontrollable oauses vllhereas effort would stem:frornunstable, internal, and
oontrouable 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
Ii'keljr to be perceived as evidence of low ability. Low-ability perceptions are likely
| "assocnated with feelings of humiliation for fallure to master a valued task For the
student who does not exert the effort a task requnres, shame is the likely affect that a
~ Studentfwould feel upon failure. The affect for success events would be pride and |
surprise. A student who attributes success to internal causas of high ability and high
| effort would be expected to experienoe prideon succeeding, A student is likely to be
- surprised atsuCcess nf the effort expended was thought to be inadequate for the task
(Weiner, 1984). In the currentstudy, affect was lnvestigated during interviews by
asking students to supply the emotion that they deemed appropriate for an
| aohievernent outcome, either success or failure, under 18 different conditions.
Anintegrated'theory ’Whi'ch explained the‘relations among causal attributions,
‘academac self-concept and achlevement would have' both prescnptlve and generative

. beneﬁts Knowledge about attnbutlon patterns that students are llkely to make in
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| rachievement situations opens the field for prescribing appropriate cognitive
interventions that teachers may make to encourage students to work harder and
contlnue Iearnlng 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
therability to Iearn it if 'you continue gtving it your best effort.” Redirecting students’
attributions from ability to effort thus have stgniticant 'societal’benefits as more students
| work: harder, more students experience success, and failure cutcomes become less of
| an'impediment to advancement, as students come to view difficulty as an expected
‘feature of a task which may be overcome‘throdghsustained effort.r Thisr view |s an
expression ’of generativity -- the desire of educationalists to make the world a better
place by improving schooling.

Critios rcould disoount 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 stddent learning. | | |

Self- ncept and Causal Attri
- Ames (1978) exarnined relationships among self-concept, causal attribution, and
self-reinforcement under competitive and nonoompetitive reward structures in a sample
of 112 fifth graders Students were categorrzed as hrgh or Iow in self—concept based
on the Prers Harrrs Self-Concept Scale Controlhng for both gender and self»concept
students were randomty assngned to. sucoess or farlure outcomes in either competitive

or noncompetitive reward structdres; Student pairs worked on contrived picture-
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_tracing puzzles that resulted in one student succeeding and the other failing to
| ,cdmplete the task. In the noncompetitive condi‘tion 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 to analyze their own

fpe'rforrnance and also that of their partner in terms of contributions made by effort,

~ luck, ability, and task difficulty.

' "Results indicated that highselféconcept students attributed success to ability
more frequently than did low self—concept students In addition, the high self-concept
' ,,students experlenced more pnde followrng success than Iow self-concept students

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

i rnoreattributiOns to ability than high self-concept students in noncompetitive

i ;‘condmons whereas the reward structure did not influence attnbutrons made by low

| : self—concept students. Feelings of pride did not differ significantly among hrgh self-

. :concept students ’|n either of the two condltrons. In terms of failure, hrgh self-concept
studentshad Iower perceptions of their ability than low self—concept students in both

' t’reward structures. Low self-concept chlldren had Iower abrhty perceptions in the

| noncompetltlve uondrtlon than the competitive one. The results indicated that self-
concept was correlated with attnbutlons that students made under condmons of both
| 7 rfarlure and success | - | o

o Ustng thesamé taskf as Ames (’19‘78') Ames and Felrker (1979) eXamined the

relatnonshnps among self-concept causal attnbutlons and self-rennforcrng behavnours

under condrtrons of 5uccess and fallure within a sample of B4 sixth- -graders classmed
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, as either high or low self-concept as measured b& the Piers-Harris Seif-Concept scale.
~ After a task outcome, students used a pie-graphr to indicate how they would apportien
the cause of their success er failure to either luck or skil. Feelings of social affect were
. 7 rrmeasured by self-criticism and eelf-congratulatory statements. | .
Amee and Felker (1979) found that high self;concept students attributed skill as
the cause of success more often than low self-concept 'Vstudents, who frequentljr
attributed tneir success to luck. In failure situations no differences were found between
- the two groups’ attributions. That students in bdth groups attributed failure to low effort
‘was an unexpected result. In success situatidns,hignsetf~edncept students reacted
with more eelf-congratulatory statements, whereas low self-concept students tended to
- react to failure situations with self-criticism. The results lend support to the hypothesis
- that eelf-concept influences caUsalattributionsr, espét:ially in success situations.
'Exactly how this inﬂuence occurs is not elear.‘Sorne reeearchers have propo_sed 7
that affective responses are somehow involved. Covnngton and Omelich (1985) |
examrned the relatlonshlp of self-concept and causal attrlbutrons to feellngs of shame
and humlllatlon. 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-ratinge of
perceaved ability and degree of guilt, humllratlon and shame. Students were randomly
assrgned to vrgnette condltrons accordlng to four categones of percelved abrlrty and
degree of certalnty hlgh abrhty/certaln high abllrty/uncertam Iow ablhty/certaln and

low ablllty/uncertaln In these vrgnettes degree of certalnty about abrlrty perceptrons
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ijwas, 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
, abitity/uncertain Vignette was a success outcome following intensive studyfng.'The low

ability/certain conditiOn presented a character who also studied intensively but failed

o on the examrnatnons The fourth condition low ablllty/uncertaln was a faalure event

where the character had not studled leaving doubts asto whether the cause was low
' ab|I|ty or low effort

Results for hlgh ability conditions showed that Iow self-concept students
Vyrperceived failureas due to incompetence more often than hioh self-concept students.

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

o humlhatlon Because only weak relationships were found Covrngton and Omelich

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

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

| factor medlatln’g the relation self-concept had on attrlbutlons after failure seemed to be
| thedegreeof effort that had been exerted to complete the task. Students’ ability
conceptionSEWere influenced by the level of effort. Thus the student who failed after
exerting optimal effort developed a self-concept of Iow ability.

If perceived effort has a mediating role in the formation of self-concept, it seems
reasonable that experlments desngned to improve student self—concept wouId include
|nformat|on of effort exerted as feedback |nformat|on Craven Marsh and Debus
| (1991) attempted to strengthen self-concept in mathematlcs and in reading by g|v|ng

‘ performance and attrlbutlonal 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 quartiieon 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 wére assigned to control or
~one of three experimentai treatments; administered by the teacher, the researcher, or
the teacher and res’earchercombined. The researcher—administeredtreatment involved
feedback statements about student’s strengths in reading and mathematics, and
attributional feedback statements relating success to high ieveis of either effort or
abiiity and failure to Iack of effort. In teacher- administered treatment groups, students
received the two types of feedback from the teacher In the combined group, students
recelved both types of treatment. Assigned mathematics and reading tasks
corresponded to ability levels of students in-the ekperimentai 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 se\reral 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-
conc‘ept. -No effects were noticeable for nonacademic self-concept‘s. In the combined
group, students’ seif-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
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_not affect self-attribution total scores. The intervention period was short, which led
| 'Creven’ et ei. (1991) to comment that stronger results might have been found with a
klyonger treatment period. This study gave some evidence that academic self-concept
n-iay be enhanced by providing students with positive information about their academic
- 'strengths while redirecting failure attributions to msuffncrent effort This approach holds
Vpromise 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
\ flailure»conditions. The relations involve a tendency forrhigh self-concept students to

~attribute success to ability. These students feel greater pride about their

R 'accomplishments than their low self-concept peers, especnaily in competitive situations.

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

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

Low self—concept students display differing attribution patterns. After they
expenence success, they frequently attribute success to luck, indicating a tendency to
perceive the outcome as due to some external factor which they cannct control.
kAgain self-ConCept has been shown to be correlated with causal attributions especially
in success conditions (Ames& Felker, 1979). For failure, the connections are less
direct. The:etrength of the relation between self-concept and causai attributions seems
to be mediatedby §tudent perceptidns o,f,, the degree ,df,effort exerted to accomplish

the learning task (Covington & Omelich, 1985). -
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N The implication of these findings for instruction has to dc with attribution
retraining. Although only researchers’ feedback was yassociated 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 difier in terms of contrcliabiiity. It
7 seerns reasonable to 'inform students that successis attainabie 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
Mone tendency ch Icw self-concept students’ to ascribe failure to the uncontroilable
internal caiise, low abiiity. This tendency seems detrimental to self-concept formation.
The attributional feedback thus serves two purposes, both with positive implications for
motivation. Students are less iikeiy 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 iowered seif—ccncept. Maintaining self?concept implies that
motivation Will be sustained as indicated by willingness to engage in learning, and

persistence to complete tasks.

Self-Concept and Achievement
The previous section focused on the pair of motivational variables, self-concept
“and causal attributions. The research discussed in this section covers recent studies

which investigated the relationship between self-concept and academic achievement.
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In a'study examénéng relationships between academic setf-concept and
recademic achievement, Marsh (1990a) 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 1Q,
yoeabulary,,,reading comprehensiqn, and mathematical reasoning. Students reported
- their previous years’ average grades (as letter grades) in grades 10, 11, and 12.
Students essessed their ownr academic self-concept in grades10, ‘11, and one year
after gredqation by reprlyingﬂ to three self-rating questiorjs about school ability,

- intelligence, and reading.

Students’ grade-point averages reported in grades 11 and 12 were significantly
cor'relatedr with prior selffconsept. Although the results were statistically significant,
Marsh (1990a) reperted twojlimitattons of the stUdy; the use of a single measure of
‘acad‘emic achievement, and the categorization of self-concept as unidimensional when
recent evidence indicates multidimensionality (MarSh, Byrne, & Shavelson, 1988).

These limitations were ayddressed in a subsequent study (Marsh, 1992).
Academic achievement for 507 boys in grades 7 threugh 10-was examined across
“eight subject areas. In this study, self-concept was measured by the Academic Self |
Description Questionnaire-Ii, which contained 14 scales corresponding to the subjects
studied. School grades for each of two semesters for each subject area were collected
- as indiees —¢f achievement.’ |
Ftesults p‘roVidedeviden‘ce for the logic of examining mathematics self-concept

and its relation to mathematics achievement. Domain-specific academic self-concept
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~ 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 other words, in the
area of mathematics achievement one must examine mathematics self-concept and its
relation te mathernatics achievement.

Motivational Variables and Achievement

The research discussed in this section is about the relationship of mathematics
| achievement and motivati'onel variables. Pihtrieh andr De Groot (1990) invoNed 173 .
sevehth-gra’ders ih e correlrational study of se!f-regulated learning, acaderhic
performance, and metiVationaI erientation (self'-efﬁcacy, value of task to student, and
student feelihgs toward the task ie., test anXiety). Measures ineiuded e self-report
questionnaire with items pertaining to "student self-efficacy, intrinsic value, test anxiety,
self-regulation, and use of learning strategies” (p. 33) and classroom tasks such as
homeWork, quizzes, a'rid essays in science and English.

o Although intrinsic value of the task was strongly related to self-regulation and
use of cognitive strategies, itk was not found to have a direct relation to performance
regardless of prior achievement level. Self-regulation, self-efficacy, and test anxiety
were the motivational variables which Pintrich and De Groot found to be most reliably '
related to scadermic performance. | |

Academic performance as measuked by GPA across mathematics, English,

science, and 'social,etudies was the focus of Wentzel's (1989) study. For 203 ninth- |
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, throughtwelfth-gradestudents', achievement was related to goals (non-academic as
| rf\rvelrl 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
l,r';opportunity to attain goal,r' obligation to attain the goal’,' and perceived teacher
expectatnons that the student would attain it).
| Efforts to acheve were measured by |tems thatrexam:ned the use of
:metacognltlve and effort'management strategies. They included students’ willingness
8 '"to yvork diIiQently and persist with tasks perceived to be boring. A typical item query
yvas “Even when study matenals are dull and |nterest|ng, ! keep workrng untul Hinish."
(Plntrlch & De Groot 199C, p. 35)
: f;’onhievement as measured'by GPA was signiﬁcantly and positively correlated
| with'studentreportsof :effort to attain single Iearning goals and a significantly
"negatiyely4COrreiated with "trying to have fun." To look at the correlations between
GPA and efforts to attain multiple goals, students were divided into high, medium, and
' :ﬁ!oWaohievernent groups; The types of goals students rreported trying to attain differed
bet'Weengroups. Correlations revealed that GPA vyas related to social interaction goals
for onv GPA students, goats pertaining to social interaotion and social responsibility for
rnedium GPA students, and goals pertaining to learning and social reSpons"\ility ‘or
hlgh GPA students Self-referent and sooral cognltrons were correlated W|th academlc
| riand non-academlc types of goals Peroelved ablllty hed the strongest relatlon to effort

| across all goats This study supports the suggestlon that GPA is a good lndxcator of
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' efforts to achieve in learning situations and that perceived ability predicts effort to -
“achieve learning goals.
~ Meece, Blumenfeld, and Hoyle (1988) postuiated a goal mediational model as a
| “valid means for understanding how individual and situational variables influence
students’ oognitive engagements during science activities. In this model, goals are
'beha\riorai intents that expl,'ain variations in cognitive—engagement during Iearning. Goal
‘ orientations are assumed to mediate the effects of individual and situational variables.
The reiationships examined among different kinds of goais included task-mastery "in
which students souqht to rndependentiy master and to understand their work" (p. 515),7
Vk ego or somal goals "in WhICh students sought to demonstrate high abrlity or to please
the teacher"‘(p. 515), and work-avoidant goals “to'get work done with a minimum
| ram0unt of effort" (p. 515).;Meece et'ai. '(1988) predicted that there would be a positive
relation between task-mastery goais and students' ratings of their academic
competence and also their intrinsic motivation towards school learning. Differences in
abliity perceptions and |ntr|nsrc motivation were examined in order to determine if
| rndivr’duai characteristics predispose a student to adopt a particular goal orientation.
The expectation was that students’ goal orientations would directly influence cognitive
engagement in science activities. |
The hypothesrs was oniy partlally confirmed Ind|V|duaI dlfference variables were
medlated by task-related goal orrentatlons to some extent in a path model intrinsic
motrvatron correlated drrectl,' with. engagement patterns and |nd|rectiy W|th goal

orrentations Students reportrng greater mtrrnsrc motrvation to Iearn placed a stronger ,
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‘W,”,ernphasis 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 Iearnersinterpret academic

- 1 le'arning situations according to personal needs, values, and perceived abilities. An

:important findingfor the present dissertation was that a general measure of academic

 ability diclr not contribute to the equation predicting students’ goal orientations and

cognmve engagement Therefore in the current research the achievement measures

were specmc to the students’ classroom achrevement 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

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

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

| ‘rcontrol rbelkiefs, or predictions' about the possibility of academic success. Perceived
'control‘andits relation to cognitive task performance was investigated by Skinner,
Wefiborn"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
teacher empathy) and contingency (student perceptions of the clanty of teacher

expectatlons and consistency of oenavrour) influence chridren s perceived control of

therr academrc achnevement “This process ‘model descnbes a situation in which

teacher rnvolvement allows students to percerve that they have greater control over

therr own Iearnrng
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For the 200 elementary studentsrr aged 9 to 12, a battery of measures were

' given and/or collected lncluding the Rochester Assessment Package for Schools; the
| Percesved Control Scale (measurlng strategy beliefs, capacrty beliefs, and control
behefs) the mathematics and readmg subtests of the Stanford Achlevement Test
__grades from previous year in mathematlcs scnence, social studies, readlng, 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
ofcontingency and involvement).

‘A direct, but weak reIation was found between achievement and perceived
control which led to the suggestion that controllability is a dimension that lnfluences
student success. If the locus of control is perceived as lnternal, students are morey
- Iikely 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 underestnmated the relatlonshlp because percerved control
may also have been related to cognitive engagement in Iearnlng tasks. Sklnner et al.
(1991) suggested that 'perceived control may have interacted with two other self-
system processes,rperceived autonomy and affiliation with the teacher and other
students. All three systems should be maximized in an ideal Iearning‘environment.'
‘They further surmised that since there are three self-systems, then the effects of a low
levelin one‘are‘a m’ay be countered by high levels of other 'self—'systems in Iearning

. sntuatrons where students percerve that they have Ilmrted capacrty to control success

or farlure academrc engagement may still rncrease if the other self-systems are
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~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 t6.4 years (Powers, Douglas, Cool, & Gose, 1985).
: ;The St,udy examined the eight attributions for success/falIUre described by Weiner
| (1980) wnth achrevement motuvatlon in mathematlcs (assessed by the Achievement
B : Motwatlon Scale) wh|le controlllng for effects from anx;ety and self-esteem.
| The results lend support for Weiner's theory “Apparently those who attribute
thelr success to effort tend to have a greater achlevement motlvatron" (Powers et al
i “f ’“ 11985 p 752) Effort was found to correlate posmvely wnth achlevement motivation after
’ ksuccess and negatlvely after failure. Although, Powers et al. (1985) reached this
B conclu5|on lt is |nterest|ng that they d|d not mvestngate students real achievement.
= Between-sex d|fferences (t-test) were not significant. Self—esteem correlated with
o mathematrcs ablhty in both success and failure outcomes After fallure self»esteem
. 'also correlated with task dlfflCUlty Correlatlons between self-esteem and other
| ”attnbutlons 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 V'Attri'butions to lack of effort in failure correlated with achievement
motlvatlon For th|s sample of glfted students attrlbutlons to effort had a notlceable
relatlon to achlevement motlvatlon but correlatlons thh other attnbutlons were not

sugnlfncant.i Powers et al. ‘(‘1,985) concludedthat neither self—esteem nor anxrety
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- 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 rnathematics
echievement with 40 seven-year-olds he included a treatment in which studente 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 teen WOrking on. The
- future attribution group received comments related to future effort, "You need to work
hard" (p. 551) after students irtdicated the page they were working on. The third
: group, were monitored in the same way as the other two treatment groups, but
received:ho comment byyrthe proctor after identifying the page they were working on.
The control group received no training beyond the irtitial instruction package.

The monitoring group who did not receive attribution comments wes the only
group that did’ hot show a significant increase on the mathematice posttest. The past
- attribution grot.lps‘performed sighificantly better thenrthe other grogps (P < ‘.01). Past |
atiibution was the only treatment shown to have an effect on arithmetic efficacy.
Students in this treatmerttj were also morepersistent. They cokmpleted significarttly .

more problems than the tUtu're attribution, or treining"control groups.
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| T askinvolvement, skill development, and perceived arithmetic self-efficacy were
all improved by providing students with specific attributional‘feedback showing the
connection between prlor achievement and individual effort they expended to learn
' 'i'—,('Schunk 1'982). Schunk’s results provided support for a positive relationShip linking
'eﬁ‘ort attrrbutlonal feedback wnth self—eﬁ‘lcacy and mathematrcs achlevement
- Attrlbutlonal feedback and skrll-tralnrng also had a positive effect on
achievement for 84 learned helpless sixth graders (Relich, Debus, & Walker, 1986).
‘Instruments used ,in’cluded the Arithmetic Specific Attribution Scale (ASAS), a division

skllls test a tlme-on;—task measure a self-efficacy measure, and a learned helplessness.

kindex There were four treatment groups lncludrng modelllng, self-instructional
T practlce modellrng wuth attrlbutlon and self-lnstructlonal practlce wnth attrlbutlon and a
2 :control group In the modeliing group the students watched the experimenter solve
leISlOl’l problems for 5 to 10 minutes at the start of the class. This was followed by
practlce and self-dlrected mastery In the self—unstructlonal practice group the
kexperlmenter revuewed the |nstruct|onal booklet for 5 to 10 mnnutes Students then trled
| to solve problems wuth restricted feedback In two attribution groups students followed
| srm|lar procedures, but they also recelved 10 to 15 minutes of attribution retraining |
| statements relating outcomes to effort or ability.

| Compared to the control group, there was a signiflcant increase from pretest to
pos;nésf 'ftor;all treatment,groups on the ,achievement test and on the self-efficacy
jmeasure The two attrlbutron groups also showed a. srgnlflcant lmprovement on the

|ndrces of learned helplessness and perslstence Perslstenoe also rmproved for the
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“modelling group. The primary goal was to improve student achievement. That this
'occurred along with an improvement in self-efficacy suggests that there is en
interrelationship between self-efficacy and causal attributions. The learning implication
7 may be thet achievement is not directly mediated by students’ attribution information.
‘AttribUtionaI feedbeck may be,treated by’ students' as evidence ofi improved self—
o efficacy which in tUrn Has an effect of improving"achievement. Aithough positive results
~ were found only for the skill training groups, the results wére enhanced when
attribution retraining was included, such that'seiffefficacy perceptions improved, while
_feelings of learned helplessness declined. Relich et al. (1986) conciuded that training
students in both skills and attributions helps to reduce learned helplessness.
o In their study of attributionai feedbaok about students’ effort and ability, Schunk
~and Rice (1986) inclruded en eXamination ofi reiationshipsf'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
skil test, then they were randomly assigned,to one of four attribution feedback groups.
The'ability-abiiity group reoeived feedback related solely to ability',:and the effort-effort
group received only effort-related feedback. The ability-effort group first received ability
-feedback fouowed by effort feedback, while the effort-abiiity group received‘feedbaok )
in thereverse‘ order. The training period consisted of 30 minute sessions over 15
cons_eoytiye days. After the last trafinin,g session, attributione'were assessed and e o

 parallel form of the achievement pretest was administ'ered.
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~ Ability feedbeck proved: to 'oe the most effecti\'/er method for taising students’
’va!uations of self-efficacy, while effort feedback was significantly less important. The
'self-eff:cacy conclusions were supported by a significant difference between causal
: attnbuttons for ability and- effort Students whose tralnlng session ended with ability
feedback emphaS|zed ab;llty in thetr causal attnbutlons Students who received ability
: ,,feedback solely were most ||kely to glve hlgh self-efflcacy ratings. Self-eff:cacy ratings
| - were also hlgh for students who recelved abu!:ty feedback followed by effort feedback
| ,and thIS ablllty/effort feedback group was more hkely to. attnbute success to effort.

: 'Thus',abtlity ,feedback'contributed to improvements of self-efficacy beliefs. Following
the abilityifeedbackwith effort feedback encouragedr students to focus their causal
attributions on effort, wnich is internal and therefore, controllable.

Ina specific situati‘on ettribution retraining hes been found to be effective in
- facilitatingvauisition of a cognitive learning strategy. Borkowski, Weyhing, and Carr
| (19’88)' offered 75 Iearning-disabled students in upper-elementary classes en

mstruct.onal treatment in summarization strategy use designed to |mprove reading

R comprehensnon 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 avold attnbutlons to low

- ablllty when they encounter failure..

The;.r{esu!ts,showed ls,mltedrsuccess for the treatment and provide guidelines for
future attribution retraining. The results were programespecific. Improved achievement

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




, _ | 36
rr'genera!ized change in antecedent attributional beliefs. However, enhancements
occurred in students’ ability to activate and implement the cognitive strategy.

o Subjects taught to search for topic sentences, to»j focus on main ideas and
details, and to summarize paragraphs showed a fiiteen;percent irnprovernent in their |
efficacy to summarize paragraphs after treatment. Those students who kwere given the
‘reading strategies treatmentcombined with explanations that effort is required to
depIcy cognitive ulearningstrategies improved their paragraph surnmarization skills. by
fifty percent. | |

- The relative achievement irnprovement as expressed ingain scores suggests
that attribution retraining has a role to play in encouraging rlearning disabled students
1o 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 student
motivation to learn was demonstrated by enhanced strategy maintenance and |
generalization of inferencing ability some six months after treatment. Borkowski et al.
(1988) have suggested that strategy instruction may be ineffective for students with a
history of academic failure, as is typical of I‘earning 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 asa ccmpcnent of instruction.in strategy
| knowledge. Within a content dom’ain su‘ch as mathematics, the I‘earning‘may be

“enhanced if students select appropriate metacognitive strategies and exert the
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f,,,chnitiye 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
rerfforts to learn (Borkowski, et al., 1988): |
B ~ This series of articles concerning attribution retraining has relevance to the
c‘urrent study fer four reasons: the results suggestthat attribution retraining can occur,
,|t can have a positive effect on achlevement that it facnhtates strategy acqu:smon and
actlvatlon and that motlvatlonal vanables are intercorrelated. The focus of the current
' 'study is-on specmc correlations among mathematics self-concept, causal attributions,
' a‘ndrachieyement. 7 , |
7 'Seif-Concegt, Causal Attributions, and Achievement
The results of the study conducted by Marsh, Cairns, Relich, Barnes, and
| v‘[’)ehusf(198,4)‘support a View‘that attributions may be content-specific and also more
| ‘complex than “bipolar. Thelr ourpose was to |nvestlgate reiatlonships among

dtmensnons of self-concept, dimensions of attnbutlons and achievement. A group of

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

" ~ which measures facets of self~concept the Sydney Attribution Scale and two
standardlzed ‘reading achlevement tests, one a cloze test, The Gap (MclLeod, 1977)
requires students to supply correct grammatical forms to fill gaps left when words are
de!eted from a passage, and the other a Primary Reading Survey Test devised by the
Austrahan.Coune;l for Educat:onal Research.

| The variables, reading selfconcept | readintj attributions, 77 and teading

achievement were all intercorrelated. Reading achievement was significantly correlated
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with reading self-concept, and with attributions for three reading scales. Positive
' COr"relations were found between total academic self-concept and the success
dimensions of ability and effort on the attribution écale. 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
attﬁbuﬁons had the highest correlation with se'lf—conc':épt for reading. Achievement in
W reading correlated with reading self-concept, and to a émaller degree with general
school self-concept. However, reading self—c'oncepf was not related significantly to
mathem'étics or nonacademic topics. Thus abilityrarttributio,ns seemed to be content
specific. The al_rlthors,rcoriclrudedrthat, "Matherhatics' ability attfibutions are substantially
more correlated with mathematics self-concept than with reading self-concept, and
contrawise for'reading'/a\'bility aﬁfibUtions" (Marsh ét él., ,1 984, p; 29).

An interesting finding about attributions is that students will take responsibility
-for personal success when they have a positiverself-concept, but' they are less likely to
see themselves as responsible for failure (Maréh et al,, 1984'). Weiher considered
success and failure as opposite ehds‘of a single dimension. Based on such a bipolar
view, one would anticipaté that students take responsibility in both success and failure
situations. However, the results Marsh et al. describe uncz=rcut such a view since
students attributed success and failure to different causes. This makes the assumption
of single bipolar dimensibns, suqh as an internal-external continuum, seem rlessk

tenable. The results also call into question the Qeneralizability of the model, since
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- Weiner proposed that the two bipolar dimensions would generalize across outcomes,
- academicftopics, and perceived causes.
Marsh (1984) found similar results when he replicated the Marsh, et ai., (1984)
: étudy with a sémple of 559 fifth-grraders using instruments that included a modified
Sydney Attributjon Scale, the SDQ, Primary Reading Survey Tests, and Class
.. Achievement Tést in Mathematics. Students tended fo ha\)é better academic skills and
highef 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 pérformance to Idw abiﬁty and low effort, both academic skills and
academic self-concepts also tended to be lower. In addition, self-attributions and self-
- k_]c‘onceptswere speéiﬁc to academic ,cohtent. For instance, verbal ability attributions
' Vwerevr'rhort prediétive of mathematics 'self'-cohceprt. To'gal academic self-concept
| cafrelated pbsitivelyk withr success/ability and success/effort, and negatively with
'fai‘lure/ability, and failure/effort. |
Based on prior research (Covington & Omélich, 1985; Mafsh et al., 1984;
j Reliéh, 1983) Marshr (1984) expected that achievement would be more highly
correlated With ability 'attrri'butions than with effort attributions. Results confirmed
expectations in both success and failure conditions. However, échievement correlated
~more highly With;failulre/apilrity attrjb'utipns (r= -.741,7 p < .001) than with
* success/abilty attributions (7 = 32, p < 001). Elaborating on the complex
| interrelationships of motivational yariables, Marsh, VWalker,y and Debus (1991) evaluated

an academic self-concept model with an internal/external frame of reference in relation
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to achievement and'seif-eﬁicacy. The academéc seif—concep‘trof 410 fifth-grade
students was measured by Mathematics andVVerbal scales of the SDQ-I instrument
(Marsh, 1988). The mathematics and verbal self—efficacy scales asked students to
predict whether they could correctiy answer items on a mathematics and a verbal test.
Otheracademickinstruments included the Primary Reading Survey Test, the Paragraph
- Understanding Test, The Gap, e word problems test, and a mathematics test.

Further evidence fhat self-cohcept is a content-specific censtruct was found in
~ the weak correlation between maihematics 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 eeh‘—eﬁicacy 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 (.61)7 and negatively with mathematics self-concept (-.30). Similarly,
the correlation of mathematics achievement was positive with- mathematics self-
concept (.59) and negative with verbal self-concept (-.57). Verbal achievement had a
significant correlation with verbal self-efficacy (.28), but not with mathematics self-
efficacy. Mathematics echievement was significantly correlated with mathematics self-
efficacy (.43), but not with verbal self-efficacy.

~ For the prye’sent study, the most important conclusicn from the latter set ef
studies is that self-concept is subject specific (Marsh et al., 1984; Marsh, 1984). The

fact that within-domain relations are strongest is germane to the present study which
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_examines students’ academic self-concept, causal attributions, and achievement all

:wﬁhin a single subject domain, mathematics.

- Summary of Seif-Concept, Causal Attributions, and Achievement
o From the research, a number of connectiohs among motivational variables have
been describ;edr, the ﬁrst being that students’ Causal attribuﬁons, achievement, and
. selfecohcepf aré aﬁ intercojfreiatéd (Mérsh ét él., 1984). Patternsrcanbe discerned
between pairs of motivational variables. Students who have better academic skills and
higher acédemic self-concepts tend to attribute their academic success to the internal
factors, rrarbrirlityj énd ef{oﬁ, VSfudents whb attribute the Cause of académic failure to low

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

e Concept (Marsh, 1984).

| High self-concept students have been found to attribute success to ability more
B dﬁeh than low self-concept students (Ames & Felker, 1973; Marsn, 1984; Marsh et al.,

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

o cOhcept students more frequently attribute their suc¢ess to luck (Ames & Felker,

R ’1‘97‘9),‘ After failure, high self-concept students have Iowér perceptions of their ability
(Ames, 1978; Marsh, 1984), and self-esteem is inversely correlated with task difficulty
(Powers et al., 1985). However, Ames and Felker (1979) found no difference between

the ‘t'wro groups after experkie,nrcing failure, both rattrributerd faiiure to le effort.
Compared to high seff-concept students, low seff-concept students are more fkely to

- percsive failufe as due to inCompetehce (low ability), and, experienCe more humilation

(Covington & Omelich’,' 1'979)‘.7MbreOVer, mathémati&c ‘ability "attributi’o’ns are most
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- 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). Howsver,
7’ self-concept is‘subject spec'rﬁc and 'ite relationship to achievement in the same domain
is stronger than its relation to achievement in other domains, or to achlevement in

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

| ~ correlates with mathematics self-concept (Marsh et al., 1991).

Ability and effort are dimensions related to student achievement. Achievement
“as measured by GPA is related to efforts to achieve in Iearning situ'ations (Pintrich & 

| ‘De Groot, 1990; Wéntzel,’ 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 therr bellefs |n whether they have the power to exert
control over the learning situation and their performance (Skmner Wellborn & Cannell,
1990). Marsh (1984) found that achrevement 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., 1986t Schunk, 1982; Schunk & Rice, 1986). Marsh et al.ﬁ (1984) found
that subject-like causal attributions and:,achievement are correlated that is, reading
achrevement correlated with reading attrrbutrons ln the case of mathematlcs

achrevement correlated posmvely with mathematrcs self-eff cacy (Marsh et al 1991)
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. 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 setf-concept

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

_ Mathematics ability, effort, and studying attributions would correlate positively

with mathematics self-concept under both successful and failure conditions. Of
these three correlations, it was expected that the strongest relation would be
between attributions to mathematics ability and mathematics self-concept.

- . 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

- mathesmatics effort attributions.

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.

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 corretc.uons with internal attributions

than wrth externat attrrbutrons

‘Students in the failure condrtron would have higher correlatrons 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—Concegt, Causal Attributions, and Gender

VVGernder differences have been noted in the relationship between self-concept
~and attributions*(Ames *'1978).' When students were paired, females were found to

3 attrrbute abrhty to thelr partner rather than to themselves more often than males. For

males posrtrve seIf-taIk was used more often in competntrve than in noncompetitive
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- settings, whereas females did not vary self-talk byv setting. There was a tendency of
males to perceive the tasks as being more diffieu!t 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 ,eeccess to effOrt. Hewever, in terms of reWard, males made more sef-
congratulatory statements after successful conditions than females. No gender
differences were found in the failure condition tor any measures. |

7 Ae part of an 'empirical testing of seif;werth theoty by Covington and Omelich
(1979), 360 undergreduetes were given a brief form of the Michigan State Self-Concept
of Ability Scale to examine whether differences in self-ceneept are influenced by ability
attributions in failure conditions. Students were asSigned te fOtJl' failrure vignette
conditions: high effort With an excuse (test content was not covered in class), high
effort without an excuee, little effort with an excuse‘ (student was sick), and little effort
withetjt an excuse. ln 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 likely to attribute
failure as evidence of incompetence than low self-concept females, but this difference
| ‘wes not found for tnales. Females experienced significantly mere shamefolvlo’wing |
failure than males did. Covington and Omelich (1 985) suggested that this difference
was !atge!y due to low self-concept females, who experienced more shame than high

self-concept women. Gender differences have also been noted in causal attributions.
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In a study of 406 grade 7 students, Woudzia (1991) found the fdllowlng‘ gender
differences: boys attrlbbted failure to low effort more often than girls; girls attributed
| ~ failure to low ability and task difficulty more often than boys; and after failure
: "o‘uteormes, boys retained a higher self-concept than girls.

These prevnous studles which cover relatlonshlps between self-concept and

- causal attrlbutaons included an investigation about gender. Two relevant conclusions

k 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 drﬂ‘erence in

e ,yt‘effort attrrbutlons made by males and females if both groups held a hlgh self—concept

= (Ames & Felker 1979) Whrle attr|but|on patterns between high self-concept males and
': hlgh self-concept females are similar, there are within-gender differences for females.
7 inigh and low self-concept females make differing attributions followlng failure. Failure
:“ls‘ perc’:éived as evldence oflow ability by females with low self-concept. High self-
| eonCept females are more resilient, in that they are more likely to retain a high self-
| coneept after failure.
Academic Self-Concept, A hievernent and Gender
. The‘preyibbsrdiscbssion suggested that stddents wlth a higher self-concept do
not'dlﬁ‘er by genderin theirattrlbutions to causes. lf,self-concept is assoclated'with
between gender S|m|lar|t|es in attrlbutrons it seems reasonable to determlne whether

: there are between gender dlfferences in achlevement accordlng to level of self-
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concept. Byrne and Shavelson (1987) investigated gender differences in seif@cncept

with 832 grade 11 and 12 students using a battery of self-concept measures, including

‘the Self Description Questionnaire I (SDQ-III), the Affective Perception Inventory, the

Self—esteem Scale, and the Self-concept of Ability Scale. For males, they found that
‘ academicself—concept correlated higher with mathematics grades than English grades.
rThe rei/eree iiiiae 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
, | sdccees expectations across genders were investigated by Skaalvik and Rankin
(1990). A total of 117 males and 114 sixth-grade femaies were assessed using
mathematics and verbal tasks developed for the study, and the Academic Self-Eeteem
Scale developed by Sitaal\iik. Success expectation measures were gathered by asking
etudents to predict whether they could master each of the tasks on the two tests.
Boys predicted more expectations of task mastery than girls. Verbai self-
concept cotrelated strongly VWith girle’ geheral academic seif-concept,, but not with
boys’. For mathematics selt-concept', the correlation with mathematics achievement
was positive with boye, 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 verbalachieyement for bothrgenderrs“. With giris, 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




. 47
- rach;evemnnt was ‘di,rectly related to general academic Se!f-cencept. The relations were
reversed for boys. General academic self—concept was directly influenced by verbai
o aehievement, whereas the effects of mathematics achievement on general aeademic‘
'self~cencept were indirect and mediated by mathematics self-concept.
- Two results from these studies are relevant to the current study and form the
,pasisof hypotheses. It is interesting that the tendeney, for girls was to have a lower
: rhathematics self-concept despite the fact that their grades were higher (Byrne &
‘ Sh‘aveisdn, 1987). That boys are mdre Ijke!y to predictfhigher scores for mathematics
, assessrhents may also be a reflection of higher self-concept for boys in mathematics

(Skaalv:k & Rankin, 1990)

Qausal Attrnbutlons, Achnevement, and Gende

o Travus McKenzie, W;Iey, and Kahn (1988) mvest;gated gender differences in
) achievement, causal attributions, and cognitive aspects of achievement behaviour for
77 }'71;79 female and 242 male college students. Subjects’ causal attributions were related
| to a su’c_Cess or failure event that they had,experienced in the past year.
e In success situations, there were no significant differences between the sexes.
However, for the failure protocols, men consistently reported highet expectations for
future achievement success This finding was significant, and appeared in all
achnevement domalns ‘Women typlcally had lower expectatlons for their future
academ:c achlevement
| For the purposes of the current study, the fmd;ngs of Ryckman and Peckham

| (1987a) are relevant slnce they suggest that females studymg mathematics are more
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likely to report learned-he!plessneés than males. They examined success and failure
attributions in both language arts and mathemiatics, and science domains with 325
~students from grades 4 through 12. Attributions were measufed by t’her Survey of
‘Achievement Responsibility and achievement was measured by grades in language
‘arts, mathematics, and rsrcirence. | | |

7 ’A’Ithough achievemenf datardid not reveal a' difference between males and
females, the attributions that females made for the' mathemétiés outcomes differed
noticeab!y from those of méles. Females made diff'erring attributions in success and

| failure situations for language arts'and mathematics. When sUccessful in language arts
they perceived the outcome as evidencé of personal ability. HoweS)er, "girls see little of
mathematics success as éﬁfibutable tb ability ... for boys, there is littie difference |
between subjects on success éhd only moderéte differences for failure" (1987a, 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, excépt that females rarely attributéd mathematics fajlure to lack of effort.k 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, bu’t females perceived success as being
causedk by hlgh effort. ,This, led to thé ,cohc,l,us,ion that females may ,hot give thémselvés

credit for having high mathematics ability. While the males were likely to see a positive
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o othcome 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

~ females and males differ in their attributional patterns in mathematics/science. Their
sample of 1411 was drawn from a pool of 15,70007 Seattle students in grades 4 through
” 11. The Survey of Achie\rement 'Respo’nsibiiity was ,again used to measure attributions
and grades in mathematics and language arts were the achievement measures.
Fiyckman and Peckham (1987b) found differences in the attribution patterns between
7 "genders andcommented that femaies’ attributions were less adapti\re. In elementary

7 school, maies had higher ability scores than females in success situations while there

“was no gender difference upon failure The abihty scores for older males were higher

~ for success outcomes and decreased for failure outcomes The abihty scores were

| “also higher for older girls, but the increase was very small. The difference in ability
attributions between boys and giris evident for success outcomes in elementary school
was ekaggerated by the time they reached h‘igh school. Ability attributions for success
outcorne in high school were much higher formales than for females. |
While Fiyckman and Peckham focused on gender differences in attributions for

school age subjects, gender differences have also been ini/eStigated for attributions
made by adults. The purpose of a study conducted by Sousa and Leyens (1987) was
to mvestigate the causai attributions for women’s and men’s achievement in terms of
stereotypes of gender roies The sample in this case was 24 male and 24 female

, university students in Portugal Using eight pairs of stimulus drawungs depicting a man
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or woméh building a house of cards, subjects Qvére led to believe that they were
developing items for a fictitious test to discern gender differences. Each subject wrote
a story abokut success expectations and reasoné for the outcome.

In the free-fesponse format Wh§Ch allowed subjects to use their own language
- rather than experimenter-imposed terminology, meh and women were found to use
different vocabularies to desbribé outcomes. Sousa and Leyens fbcused on the social
cantent of thé 'attributi'oﬁsr and suﬂggestedrthat causal explanations offered by persons
‘are influenced by ingrained perceptions of gendér roles. A conclusion made by male
subjects was that ferhales’ 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 imputéd éttributions. |

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 ihfer 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. Usingr male and femalé characters in the
stimulus scenarios allowed for a determination of genderrdifferences in imputing both
| affect ahd cause'in scenario character’s success and failure when the charaéter 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
,:ab'out 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
dUestionnaire was given 1to 3 days after the mathematics test.

Girls' beliefs in their abilityto achieve Were found to be more negative than
boys’ in thet they made lower initial abtlity ratings, and predicted lower examination
ecores than boys, an tﬁdicetien of lower expectations. Following the trend noted in
prior research, when girls experienced failure they were more likely to ascribe the
: Cauee 10 low ability than boys. Conversely, in success outcomes, that girls were less
Iikely to.take credit than boys by attributing their success to personal high ability.
However, these dlfferentlal Causal attributions were not assomated with shame
reactlons Although glrls made different (low) abmty attributions when failure outcomes
were encountered, they did not report feeling any more shame than boys for the same
event.

In ene recent mathematics attribution study in which gender differences were a
central issue it was found that a relatively low expectaney of mathematics success was
negatit/ely related to attribution patterns (T apasak, 1990). Although achievetnent was
eimilar, males and females exhibited different perceptions about their relative
performance. In this study' students Were more likely to attribute success to unstable
ractors and failure to stable tactors Tapasak defined ~relat|ve mathematlcs expectancy ,

(RME) as the students predtct:on for mathematlcs success wath a hxgh RME
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| representing a prediction for success in mathematiCs. Tapasak allowed subjects to
rate their own relative mathematics expectancy (RME) and used chi—square analysis to
corhpare 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 femaies; 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
mare equal distribution of males and females in the high expectancy group, since
there was rio 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 "éxpected" frequencies with the
"observed" frequencies which were students’ self-ratings of high, average, or low.
The correiationvs between RME and mathematics GPA were found to be
positively significant for both males and females. The hypothesis rof 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 numberiof
females. The low RME group was characterized as having a mbre "negative”
expectancy-attrIDUtion patterns, negaiive in terms of achievement motivation and

learning. Thus, females were described as being more likely to predict lower
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mathematics achievement. 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
'a’ttribute success not to ability, but to effort, yet low ability was seen as a main cause
for failure. Tapasak suggested that future research might rexamine 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
Ievels of academic ekpectation.:Using program placement as an indicator, Bossand
Taylor’'s (1889) study included students with high, medium, and low relative success
| expeCtancies. Students'rability 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-pertdrming academic programs would display
internal cnaracteristics and that students in Iow-perfotming basic programs would be
more external. The sample of 267 Ontario grade nine students from three ability

| groupings wereadministered a Locus of Control Scale (Nowicki-Strickland Locus of

Control Scale for Children) and the Intellectual Achievement Responsibility

~ Questionnaire.
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No gender differences we:e found for the total group on thertocus of control
measure. However, when group differences were examined, advanced students were-
significantly more internai than other students. With-én 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 Internal
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 difference
scores for males (general=0.26, basic=0.14, and advanced = 0.46).

Since the differences were not apparent for the whole group, Boss artd Taylor
concluded that an internal-external explanation of differences between males and
females does not hold for high-achievers. Different ettributionr'patterns were traced to
the attributions made by females at lower achievement levels For students in general,
the conclusuon reached was that an lnternal dusposmon is associated with higher levels
of achlevement Despite non-5|gnn‘" icant gender differences, Boss and Taylor (1989) did
- find that the difference between internialized success and internalized failure was
smaller ‘for males '(mean=0.33) than females (mean=0.88).

If 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 college may be presumed to be in this htgh success expectancy
group. Wlthln thxs group gender d:fferences may be found Gaeddert (1987) used the

Personal Attribuies Questionnaire to determine the extent to which 335 college
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studedts adhered to sex roles. He was interested in the prediction that wheri 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 steredtypes. The logic of the study required subjects to recall outcomes in five
different domains. Work and sports were considered masculine domains. The social-
affiliative domain Was considered feminine, and the other two domains (scholastic and
N p,er”s‘onalr growth) were Considered gender-neutral. Students with high acceptance of
role stereotypes wouid be expected to make according attributions. That is, a
-mascu}ine orientation would be associated with internal attributions while a feminine
 orientation would be associated with external attributions.
- Hierarchical multiple regression revealed no significant differences between
’ gehders in their attributions, rerting the sex-role hypothesis. Students made fewer
ylkattributidns to effort for scholaétic achievements than they did for other domai’ns.
B Causal attributions were influenced by students’ aehievement standards and goals,
~ their expectations for success or failure.

Because effort and ability attributions are internal Gaeddert predicted that
stUdente would make more internel attributions fdr seho!astic achievements which
nave objective standards of success. The hypothesis was confirmed for ability
 attributions, but the fact that fewer effort attributions were made was an unexpected
- Tesuit. Gaeddert suggested ihat future investigations should consider whether
'achievefﬁehtraﬁributions are'medieted by other motivational variables, speciﬁcally

standards for academic success..



| | B ’56
Kréft (1991) also foundr evidence for attributiona! differences between genders.
Forty-three successful black undergraduate students at the University of Maryland
‘were interviewed to determine the factors that these studenfs valued as influences for
their academic success. The women had an average GPA of 2.45, and the avefage for
men was 2.78. Although Kraft followed the modél Weinef 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'th'e length or form of student
| fesponse. | |
Kraft aggregated responses and found that stukdents identified 11 major causes
for their academic success. Only two causes from the Weiher attribution set were
foUnd; ability and effort. There was also evidence 6f attributional differences between
genders. VAItrhoughr 47% of the males cited ébility as important to academic success,
fewer that 4% of the females mentioned it. COnvérsely, supporti\)e faculty was seen as
a factor important to academic suébess by 61% of the females, but only 27% of the
males. Males citéd 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 for many female students (11%), but they cited discipline as often as males did

(46%). I ~
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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 ere required to get a full picture of student rcaueal attributions. Attributions
to effort were more complex than a sin1ple allocation’ along a locus of control
di'meneion, These subjeets eISO added a quality c':omponentto the controllability
dirnension by separating task persistence or hours of study, from organized effort or
discipline. | |
7 Basedl on Kraft's findings, two questions were censidered rfor this dissertation:
whether the rbelieftaxonomiesrshould be expanded or whether a methodological
enhancernent could be used to accommodate Kraft's criticisms. Kraft argued that the
7' ceusal beliefs her participants valued werer broadet ’end/or Iese disctete than the
| ,Iimited 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 opportunityto use their own vocabulary in an open-ended response. This
enhancement alSoracco,mmo,dates 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 te discussions about persona!izing
| and internalizing cegnitive etrategies, students would ,hraver ther opportunity to describe

factors that they deem important to-academic success.
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Self-Concept, Causal Attributions, Achievement, and Gender

The current study examines the three motivational factors of self-concept,
causal attributions, and achievement with respéct to gender differences. An
exhaustive literature seardh was undertaken for the present study, and no empirical
study was found thaf inc!uded 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 maleé, self-concept does nbt influence ability attributions,
whereas high self-concept femalres are less Iikély to éttribute failure to low abkility than
low self-concept females, (Covingfon & Omelibh, 1979). For faflure, Woudzia (1991)
found that males made more attributions to low effort, whereas females made
attribuﬁonrs' to low ability and task difficulty. After failure outcomes, males retained a
highef self-concept than girls. |

Self-concept is subject specific for both genders. Mathematics achievement has
been found to influence girls’ fgene‘ral self-concept, but not boys’ (Skaalvik & Rankin,
1990)7. 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 attribufe successrto ability, femalésare more likely to
attribute r'nathekma'rtics success to effort, yet no gender differences were found after

failure (Ryckman & Peckham, 1987a, 1987b). An interesting perspective emerges
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: 'then sub,iects are asked to rate peers of the epposite gender. Sousa & Leyens
(:19'87) 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.

Fernales’have been found to prediet lower exam scores for themselves than
males (Stipek & Gralinski, 1991). After success, fem,ales are less Iikely to take personal
credit by attributing success to ability. Fo!lewing failure, females are more likely to
aseribe the cause to low ability. Even when their GﬂPAs are higher than males, females

' are more likely to attribute personal success to effort (Tapasak, 1990). |
| However, these between gender generalizations have been questioned.
,Ga’eddert (1987) fdund that achievement expectations were good predictors of
| :attri’bdtions fot students of botn genders. For advanced students (university-bound
prdgram), 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 gendef 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.
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4, Mathematics seif-concept would correlate higher with mathematics achievement
for males than females.

5. Females would attribute success to effort, whereas males would attribute
success to ability.

6. Females would ascribe failure to low ability and task difficulty more often than
males and males wouid ascribe failure to low effort mare often than females.

7 High self—concept females would be less likely to attribute failure to lack of ability
than low self—concept females.

8. Females in the interview group would experaence more shame than males
following failure.

9. Males in the interview group would rate females in the hypotheticai 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 ccmpcnents of the classroom
environment (Ames, 1992; Blumenfeld, 1992). Tasks have five dimensions: variety,
diversity, challenge, control and meaningfulness. Evaluation structures affect the
saiience of ability comparisons. Rewards, intrinsic or extrinsic, prcvide information
about quality of work andact as feedback which learners use to monitor performance.
Blumenfeld (1992) has speculated that the influences of evaluation may vary according
to classroom groupings, and that teachers need to be apprised of the best way to
maintain motivation while providing evaluative feedback. Classroom authority is
discussed in terms of teacher management and student compliance (Haberman 1992)
and aiso as opportunrties for student autonomy and decrsnon making (Ames, 1992).

1 ]

Blumenfeid suggested that a contnbution to education could be made by determining
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how teachers balance opportunitiés'for autcnomy Whilestill providing needed support
to ‘i'eérners.r o |

Another cjuestion about classroom environment is the refiability of student
perceptions about classroom learning structures. There is a need for longitudinal
| yst'udieysr which include repeated sampling to determiné whether students change their
perceptions during a semester or a school year (Blumenfeld, 1992).
~~ Classroom envirronment 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 operafes is difficult without extensive and eXtended observation
(Reid, 1984). Efforts have beeh made to create'objective instruments which
. resekayr{c,hers could use to gather this information in an objective and psychometrically-
" ‘c‘ie'fensiblq format. |
’ Rosénholtz and Wi!sOn (1980) éxamined studen‘t abiiityrperceptions as they
“related to the classroom environment. They devised a questionnaire about classroom
structures which fifth and sixth-grade teachers usea to categorize their instructional
| ‘environment according to task differentiation, ‘grouping practices, evaluaﬁon, and
student autonomy. From the teaéhér descrjptions, classfooms were organized into two
'types, high and low opportunity to make comparisons. In the high comparison
environment studehté were permitted more opportunities to observe their peers
performance m 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.
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There were differences in students’ ability pereeptions 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
(1980) 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
classrooms with high and low levels of ability’ compérison, ‘respectirvely., In the
unidimensional classroom, students’ reading ability perceptions were more stratified
across "below average," "average,” and "above average" ability groups. Compared to
the multidimensional claesr, participants were found to perceive'more levels of ability in
- the unidifneﬁsional 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 pbWer. Social rpower was also fouhd to be perceived asr 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 acaderfiic self;
concept was the variable. Students’ academic self-cenCebte were more stratified in

that students perceived multiple levels of self-concept in unidimensional classes.
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| 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 p'eers were more stratified in unidimensional
classes Like their fifth- and 5|xth -grade counterparts, students’ and teachers’ ratlngs

| were more in accord in the unidimensional classes than in classes with

~ multidimensional structures.

An instrument developed; by Marshall and Weinstein (1986) gathered teacher
,|nformat|on on classroom environment dimensions |nclud|ng student-teacher relations,
~ motivation strategles 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
(1988) lncluded students perceptions of classroom structure in thelr measurement
model. Over a two—year study perlod there were two-admlnistratlons o) that both

teachers and students respondedto classroom structure instruments before and after
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students entered junior high. Students had the pefspective 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 contributioné to the
classroom structure. Students were allowed to make fewer decisions in high school
| than in their elémeniéry 'schools and fhey had fewer opportunitiesrto cooperate or
interact with other students. The student perceptiohs present a different picttjre of
classroom,environment from the teachers’ intended structures. In high school classes
7students' noticed more social comparisons among themselves and saw fewer |
opportunities for qualify relétibné with the teéchef; The data grathered from before and
after entering high school yielded an unexpected finding. Students perceived the high
school classes to be less competitive. The différing 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 'bollected data over time on task structure, grading,
grouping, and student perception of mathematics ability. Upper-elementary students
supplied informatioh on three self-concept items and one mathematics ability item.
Téachers sup‘plied information on grades and tasks. In unidimensional classropms
students’rwere more Iikély tor perceive ability stratés than in mUltidimensionai |
classrooms. Stfatiﬂcation was also related to teacher.reports of increased spread in

ability within classes. R
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‘In related work, Midgley, Feldlaufer, and Ecc!es (1989) in vestrgafed students’
—attitodes to mathematics and student-teacher retationships, with a focus on perceived |
t teaCher-support. Before students left elementary school they responded to two
o instruments assessing the perceived value and usefulness of mathematics. Results
| , showed that perceived teacher support mﬂuenced both measures. When students
, rmoved from elementary classes where teachers prowded 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 hlgh support to secondary teachers
B k provrdlng Iess support. 7 |
N Reuman (1989) used Maclver s (1988) mathemattcs self-concept measure when
dexamining 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
ctassroom ability groupings. 'Groupihg 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 fr'o’m a low-ability group and vice
versa. Grouping by ability within the class had differential effects oh students’
achievement expectations., ,,Students already low in achi,evement showed even lower

expectations, whereas high-achieving students had their expectations enhanced.
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Teachers must prrovide a balanced envirorn;nrentrthat enab,!és students to
becomé self-regulated learners while providing students with the support needed to
attain this goal (Blumenfeld, 1992). Since students and teachers ére partners in
learning, an analysis of the environment where the learning occurs should collect
'informat'ion from both sets of participahts. Rather than assess the classroom
enVironrﬁent, in this dissertation perceptions of the classroom environment according
to both the studént andrtreacrher were measured by a reviséd form of an instrument

‘designed by Midgley, Feldlaufer, and Eccles (1989).



CHAPTER 3

METHODS AND PROCEDURES
Studénts participating in 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

“partin the study. However, due to a 'teacherrs’fstrike one teacher with two classes
: ;Nifhdfew from the study 7(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 tb 15 years (mean age = 13). There
: were 346 students aged 713', 84 aged 14, seven raged 15, and one 12 year old.

‘The majority of students ih fhe sample identified their country of birth as
Canada (250 or 61.3%), 158 (38.7%) identified another ccuntry; and 31 did not specify.
English was the first language for 152 studernts,r (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 usuélly spoke English at homé' (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 étudents k(i4.9%),identiﬁed another ethnic group and 29 did not
answer the item. The higheSt lev,el:of mother’s educa{tion was high school for the

majority of students (143 or 41.7%), followed by university (104 or 30.3%), college (69
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or 20.1%), and elementary schoc! (27 or 7.9%). There were 96 ncjn-fesponses to this |
question. For father’s highest level of education, the most frequent response was
égaih high school (130 or 38.2%), followed by university (127 or 37.4%), college (65 or
18.1%), ahd elementary school (18 or 5.3%). Again there were 99 missing cases. Of
403 students who responded, 247 (61.29) repqrted 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’ éccupations.' | |

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
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Design

There were a total of 438 students from 19 classes who participated in the main
study. 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
sramrp!er of 49 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

Teacher-Made Tests

Three mathemétics quizzes designed by each classroom teacher representing
the workrrcV:over'ed 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 éxpect your mark to be on this
test ______ out of ______."This quéstion was inserted to gi\/e students the opportunity
to bredict a score based on a subjective estimate of how well they thought they had

performed. Actual 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 first term mathematics average was used in lieu of

the second term mathematics average.
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Academic Self Description 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»H
were used in this study to assess students’ mathematics self-concept and their general
academic self-Cohcept. The mathematics comrponent included the following items:
"Compared to others my'age | am good at mathekhaticé," ';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 mathemétics," and "l have always
done well in mathematics.” The general subscale substitutés "most school subjects” for
"mathematics“; In this instrument respondents select from the following responses:
“false”, “mbstly false", "more false than true", "more trué thén false", "mostly true", and
"true." Internal consistency estimates of réliability fdr the ASDQ-II range from .88 to .95
for the 16 scales, as Marsh (1990a) repcrted for a sample of male students (N =524)
in grades seven through ten.

Attribution Measure

This measure, developed by Woudzia (19391), is a questionnaire consisting of
items pertaining to four attributions (ability, effort, luck, and task difficulty) and
"emnotional 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.
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Teachers suspected that students would perceive a difference betweeﬁ 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 kopportunity to expand on
: théir résponses to the attribution measure. The question read as follows:

IF YOU ANSWERED "VERY MUCH" OR "dUiTE A BIT" TO ONE OF THE
| ABOVE QUESTIONS USE THE SPACE BELOW ;TO EXPLAIN THE REASON

FOR YOUR CHOICE. :
~This addition to the measufe was included to ensure t'hatrvalued attributions were
elicited. | o |
| After the results of a mathematics quiz were returned to students, they were
fnstruéted to look at the mérk they had received on fheir math’ematics quiz and then
respond to the five attributipn 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 ihe 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 dréwn to the specific attribution by
underlining. For,éxample, item 1 for the successful questionnaire read, "How much do
_you think that your goéd mark on this te’st was due to you trying really hard on the
test?” tem 1 forthe’unsuc‘:cessful questionnaire réad, "How much do you think that

your poor mark on this test was due to you not trying hard enough on the test?"
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Respondents rated items using a five point rating scale with options of “very much,”
“quite a bit," "somewhat," “very liitle," and "not at all." -

Perceptions of the Classroom Environment -- Student Measure

A modification’of the Midgley, Feldiaufer, 'anrd Ecdes ‘(71 888), the Classroom
7 Envir:ornmrent Measure by Woudzia (1991), consists of a 24-item scale with 6
subsCaies. 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 friendliness“ (Feldlaufer et al., 1991, p. 78). This scale was used to exémine
whether findings may vary as a function of differences in‘clrarsrsroom structure
(Rosenholtz & Sfmpson, 1984). |

The six subscales of the measure are: Cooperation/Interaction, Csnipetition,
Social Comparison, Teacher/Student Relations, Student Input, and Task Organization.
From Feldlaufer’s ihstrument, 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.") | |

l’n the original instrument students respond to a fivé point sc;ale: ’never",
'seldom’, "occasionally’, ‘frequently’, or ‘always’. However, after teacher input, this
scale was k.revrised to four responses including ‘not very often’, 'sometimes’, 'usually’,
and ’very often’. After considering each item, students indicated their response by

circling one of the answers.
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In this study two items were deleted (f‘The teacher criticizes us if we do poorly,”
and "The Teacher grades our math work fairly") to gain school district approval. The
fo'rmer item was replaced by "When we do poor workr the teacherr lets us know it." and
"Tﬁere is reward for students who do well in mathematics." In response to teacher
input, two addition‘a! items hypothesized to be related to gender were added ("When |
'ask for hei'p my ’te;a,'che'r Urges me to try harder" and "When | 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,
© 1991). The revised scale administered to students had 26 items. The complete
" - environment measure is reproduced in Appendix C.

| Pgréegtiong of the Q lassfoom'Environment -- Teache; Measure

N ltems from the Student Classroom Environment Measure were maodified for

teacher usage, and other items were added (see Appendix D). This instrument
assesses teachers’ perceptions of task organization, student decision-making
involvement, fairness and friendliness rof the teacher, and opportunities for cooperative
learning. fhesé items are similar to those on the student measure. Not all items from
the student versicn 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."
Therefore, only the items from the StU'dént Classroom Environment Measure which
were appfdbﬁateféf teachers to answer were inciuded. The two gender items added
to the student measure were also included in the teachér measure. Five additional

items were added. These questions focused on classroom learning activities such as
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- problem solving, working on projects, learning aigorithms, and also the use of learning |
aids such as calculators and computers.

Student Background 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 (sae Appendix E). This questionnaire
included 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 subsampl'e of,students to corro‘oorate
validity of the attribution rneasure and to provida mora specific information on kthe
relation of gender and attributions. The interview schedule (see Appendix F) consisted
" of 18 acenarios 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
exampie,'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 ﬁnsuccesafui, hence théra were 18 rather than 20 scenarios. An example of a
success scenario matCh’ed"to high difﬁcUIty would be "John is in grade eight
mathematioi He just wrote a mathematics test. While h,é was taking the test, he found

it very hard. Then when he got the test back, he had passed with a very good mark."
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The intéNiew began with an explanation about what the interviewee was to
| consider. "I am going to describe several learning situations in a classroom. | want you
to imagine how the person in each story would respdnd to the situation. Before | tell
you the’ story | would like to ask you about marks on a test. What would you consider
to be a good mark on atestout of 100 and a bad mark out of 100 "
Thns itern was added afterré discussion with teaéhérs ébo’ut rharks. It was expected
that a gbod mark for some students might be considered a poor mark by other
students. This question was asked in order to hélp interpret the interview. Students
wélrﬂek told that thé scenarios aﬂ involved a grade 8 student who had just completed a
mathematics test. They weré also told that the same scenario would be asked for a
'bo'y; and for a girl. Each student was also asked what they thought was a good name
for a boy and a gbod name for a girl. These narﬁes rvvere'used in ther écenarios.

After each scenario, 'students were asked two questions: one calling for an
affecti\}e iesponse, "How do you think the student would feel?" and another which

elicited a causalr anaiysis, "What doyou think the studentwould say when asked why

he did so well" or "so pooriy?" Questions were reproduced on an answer sheet with
some suggested responses (see Appendix G). Students were first told a scenario
about a same sex student, and asked questions. This was followed by the same
scenarip with an opposite sex student. Students rank ordered their responses using a
1 for theoption threyr most Vthourght described the situation. Each interview took about

~ 15 minutes. One male and one female student from each classroom were interviewed.
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Procedures'

Stage 1

During stage one, four school principals were épproached about participating in
thé research study. After their agreement, a meeting took place between the
researcher and the teachers atrthe schools, andr at two schools, the principal. Once
teachers agreed to participate, indi\’/idUal'meetings were schéduled with each of them
rtb discuss the data collection in more detail. |

At these individual meetings, parent consent fofms 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 ag4reerment to participate.
Stage 2

During sta'geytvvo (the beginning of October), the 10 partici'pating 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. Teachérs included the item, "What do you
- expect your marrk' will be on this test?" at rthe endrof 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 ony the mathematics test as a gdod mark, or pagé 3
if it wasé bad mark. Studehts completed thersix ftems dn the measuré. Students were

instructed to check one option for each item. No attempts were made to have absent
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students complete the attribution measure at a later date. First test grades as a

percéntage were provided by each teacher.

Stage 3

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 és first semester final grade
point averages. Teacher classroom environment measurés were given ‘o teachers
during this period. |

tage 4

This period began mid January. During this stage the mathematics self-concept
test-and the student classroom environment measure was édministered for a second
time about 2 to 5 days prior to the mathematics quiz. The student background
questionnaire was also adminirsterred. Students took the third mathematics quiz and
teachers agaih added the iterh about expected grade. After the third unit mathematics
test was returned, teachefs again administered the attribution measure.

tage 5 |

This peridd began at the beginning of February and continued until the end of
March. During this final stage, four students (two male and two female) from each
: ‘c!assroom werese!écted by Identification Number (from the background-
questionnaire) using a con‘npUterized raﬁdom number génerator (Peters, 1991).

Students' weré ',given a letter telling them about the interview and asking for their
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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 duestiohnaire. |

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.
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CHAPTER 4
RESULTS
QOverview
This chapter is divided intd four sections: arre,view of the results from the
classroom environment measuré,rresults of tests of hypotheses, relationship Qf
- achievement and motivational variables with the classroom en\}ironment data, and

|  results of stleent interviews.
o 7 Classroom Enyiro‘nment Review
ngsgfggm Environment From The Student Perspective
The Classroom Environment measure (administered twice at time one and at

time t,hrée) Was used to examine factors that may influence student learning in the
classroom. As mentioned in Chapter 3, two items Wére deieted 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 | ask for help my teacher urges me to try
harder" and "When | 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
failec t0 detéct signiﬁcént gender differences (see Table 2). Consequently, they were

omitted from further consideration. .
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TABLE 2
t - test Results for Gender Items on the Classroom Environment Scale

ADMINISTRATION ONE ADMINISTRATION TWO
Environment Item Sex n M SD t df n M sD t df
when 1 ask for help F 216 2.02 1.07 0.21 397 222 2.05 0.98 0.88 407
my teacher urges me M 183 2.00 1.13 187 2.12 1.05
to try harder.
wWhen 1 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 waé performed 6n the C!aésroorh Envirbnment measure 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 tést 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 can decide which order to do our mathematics work in.”
The additionél item Which turned up on the seventh factor in the second
administration was item 10, "We can choose mathematics materials (books,
games) fo‘ uée in class.” The former item was also detected as a seventh factor in
a study conducted by Woudzia (1991). Woudzia named this factor "Autonomy,” a
term adopted for this study. The eighth factor consisted of one new ;“tem on the
first administration, "When we do poor work the teacher lets us know it." in the

second administration an additional-item loaded on this scale, item 6, "The teacher |



TABLE 3 ,
Factor Loadings o

Environment Scale for the First Administration

n the Eight Factors of the Classroom

: Factors
Item 1 2 3 -4 5 6 7 8
1 - .70 - - - - - -
2 - - - - - .79 - -
3 .66 - - - - - - -
4 - - .57 - - - - -
.5 - - - .69 - - - -
6 - - - - .81 - - -
7 - .69 - - - - - -
8 - - - - - .79 - -
9 .72 - - - - - - -
10 - - .44 - - - - -
11 - - - .82 - - - -
12 - .74 - - - - - -
i3 .80 - - - - - - -
14 - - - - - - 66 -
15 - - - .52 - - - -
16 - - .70 - - - - -
17 - .71 - - - - - -
18 .72 - - - - - - -
19 - .60 - - - - - -
22 - - .50 - - - - -
23 ’ .71 - - - , - - - -
24 , - - - - .77 - - -
25 - - .73 - - - - -
26 - - - - - - - .83

Hote. Items 20 and 27 were not included. ]
Eigenvalues and percentage explained variance for each factor.

Scalas:

1.
2.
3.
4.

5..

S,
7.
8.

Social Comparison Items =3, 9, 13, 18, 23-(1. eigenvalue = 3,18, % = 13.2);
Student-Teacher Relations Iltems = 6, 24 (1. eigenvalue = 1.38, ¥ = 5.7);
Student Input Items = 4, 10, 14, 22, 25 (1. eigenvalue = 2.51, ¥ =10.5);
Task Organization ltems = 5, 11, 15 (1. eigenvalue = 1.67, % = 7.0);
Competition Items = 2, 8 (1. eigenvalue = 1.19, ¥ = 5.0);

Cooperation Items = 1, 7, 12, 17, 19 (1. eigenvaiue = 2.55, % = 10.6);
Autonomy ltem = 14 (1. eigenvalue = 1.09, ¥ = 4.6);

Teacher Feedback Item = 26 (1. eigenvalue = 1.01, % = 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
édministrations in this study. As can be seen, four factors were rep!icated exactly
on both test administrations. The Student Input and Student Teacher Relations
scales were not rep!iéated. Since two scalesr wéré rn'ot replicated and two additional
rfactorswere 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
rfor' each administration with one exception. ltem 10 Was assighed to the Student
Input scale, even though it loaded on two faétors in one administration of the test,
Student lnput and 'Auto'nomy. Loading on the autonomy factor wés a single -
occUrrehqs, which could well beranomalous. Thel‘éfore, for thrée scales, Student
'Input, Student Teacher Relations, and Teacher Feedback, rtherer' are different items
across the two administrations.

lhternal 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 administration was for the Competition scale («x = .54). The lowest
estimate for the second administration was for the Teacher Feedback scale (« =
-32). The Social Comparison scale had the highest reliability estimates for both

administrations (time one: « = .78 and time three: « = .81).



TABLE 4

Factor Loadings on the Eight Factors of the Classroom
Environment
Scale for the Second Administration
Factors
Itenms 1 2 3 4 5 & z 8
1 - .73 - - - - - -
2 - - - - - .86 - ~
3 .60 - - - - - - -
4 - - .54 - - ~ - -
5 - - - .71 - - - -
6 - - - - .81 - - .50
7 - .73 - - - - - -
8 - - - - - .76 - -
9 .70 - - - ~ - - -
10 - - .48 - - - .57 -
11 - - - .68 ~ ~ - -
12 - .69 - - - - - -
13 .82 - - - - - - -
14 - - - - - - .75 -
15 - - - .71 - - - -
16 - - - - .76 - - -
17 - .72 - - - - - -
18 .76 - - - - - ~ -
19 - .69 - - - - - -
22 - - .66 - - - - -
23 .77 - - - - - - -
24 - - - - .59 - - -
25 - - - - .79 - - -
26 - - - - - - - .82

Note. Items 20 and 21 are not included. )
Eigenvalues and percentage explained variance for each factor.
Scales:

1.
2.
3.
4,
5.
6.
7.
8.

Social Comparison Items = 3, 9, 13, 18, 23 (2. eigenvalue = 3.9
Student-Teacher Relations Items = 16, 24, 25, (2. eigenvalue =
Student Input Items = 4, 10, 22 (2. eigenvalue = 1.36, % = 5.7)
Task Organization Items =5, 11, 15 (2. eigenvalue = 1.43, % =
Competition Items = 2, 8 (2. eigenvalue = 1.23, % = 5.1);
Cooperation Items = 1, 7, 12, 17, 19 (2. eigenvalue = 2.70, % = 11.3);
Autonomy Item = 14 (2. eigenvalue = 1.10, % = 4.6);

Teacher Feedback Items = 6, 26 (2. eigenvalue = 1.01, % = 4.2).

S, % =
2.32, %
5

.9);
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TABLE 5
Items By Factors of the Original Classroom Environment Instrument

and the Modified Instrument on First and Second Administrations

Ak &N

Items on ' Items on Modified Scale

FACTORS ) Criginal Scale ADMINISTRATION 1 ADMINISTRATION 2
Social Comparison 3, 9, 13, 18, 23 3, 9, 13, 18, 23 3, 9, 13, 18, 23
Student-Teacher Relations 6, 15, 24, 25 6, 24 16, 24, 25
Student Input 4, 10, 14 4, 10, m,aa,zs 4, 10, 22
Task Organization 5, 11, 15 5, 11, 15 5,.11, 15

" Competition - 2, 8 2,8 2, 8
Cooperatioh 1, 7, 12, 17, 19 1, 7, 12, 17, 19 1, 7,12, 17, 19
Autonomy*i 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 eaght factors for both test
admm.stratlons are d:splayed in Table 7. With the exception of the Student-Teacher
Helataons 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 hoderate 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 administration when the scale included three items, the result
was equrivocal with a mean score of 6 out of 12. Only one item was common to both

administratiqns. The mean Student Input score was Ipw, approximately
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TABLE 6
Subscale Reliabilities of the Classroom Environment Measure
ADMINISTRATION 1 ADMINISTRATION 2

Environment Number Number Number

Measure of of of

Subscale Items Students « M ~ SD Students « M SD
 Cooperation 5 327 .74 10.08 3.49 348 .77 10.77 3.78

Competition 2 327 .54 4.91 1.66 348 .61 4.93 1.76

Social 5 327 .78 11.68 3.89 348 .81 11.39 3.99

Comparison

Student-Teacher 2 327 .65 6.24 1.63 348 .64 5.96 1.63

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 1.29

ation

Note. Items 20 and 21 not ir'ng:lude'd in meashre.

Cooperation = Items 1, 7, 12, 17, 19;

Competition = Items 2, 8; - :

Social Comparison = Items 3, 9, 13, 18, 23;

Student-Teacher Relations = Items 6, 24;

Student Input = Items &, 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 wark on the same
assignments. A mid-range score on both administrations of the competition
component indicates that on average, students did not perceive their 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

17. , 2.01 0.92 , 2.31 1.03

18. ' 2.04 1.02 ' 2.02 0.97

19. , : 2.68 0.98 ~2.83 1.00

22. o : 1.60 1.05 1.6l 1.00

23. 2.43 1.10 2.35 1.08

24. 3.36 0.89 7 3.24 0.90

25. 1.50 0.96 1.66 1.01

26. 2.72 1.06 ‘ 2.70 1.03

SUBSCALE MEANS
o 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

Items 20 and 21 not lnc1uded in measure.

. Social Comparison = [tems 3, 13, 18, 23 (both administrations);

Task Organization = [tems 5, 11 15 (both adm1n1strat1ons),

. Cenpehtmn = ltems 2 3 (both admmstratwns),

Cooperation-=-Items 1, 7, 12, 17,719 (both administrations):

Autonomy = [tem 14 (both adninvstrations)

Student-Teacher Relations = [tems 6, 24 (adm‘n1strat|on one) Items 16 24,.25 (administration two);
Student Input = Items &, 10, 16, 22 25 (administration one) Items 4, 10, ‘22 (adminlstratlon two);
Teacher Feeqback = ltem 26 (admmstratlon one) Item 6, 26 (admmstratlon two).

=
<]
-
0
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Response Frequen icies for the Teacher Environment Measure

Classroom Envircnment Statement

Response
n =10 A B C D
1. Students work in small groups. 1 6 2 1
2. Students can suggest projects or 8 1 1 0
topics to study. .
3. Most students in the class do the- 0 1 8 1
same homework.
4. Students are allowed tc move around 5 3 0 2
the class. :
5. Students can choose math materials 8 2 0] 0
(books, games) to use in the class.
6. All students work on the same math 0 8 1 1l
lesson. , '
7. Students get to pick which students 2 5 2 1
to work with. -
8. Students decide which order to do 9 1 o 0
math work.
9. Students all use the same math 1 1 8 0
textbooks and materials in class.
10. sStudents can talk to each other 0 1 6 3
during math time.
11. Students help each other with thelr 0 1 5 4
math work.
12. When students ask for help they are 0 3 1 [
, encouraged to try harder.
13. When students ask for help they are 0 0 0 10
helped with the problem. '
14. There is recognition for students 1 0 2 7
who do well.
15. Students practise skills in solving 0 0 2 8
problens.
16. Students have projects in math class. 1 6 3 0
17. Students use a calculator to solve 0 2 2 [
math problems.
18. Students use computers in math class. 7 1 2 0
19. Students memorize facts and formulas. 1 7 2 0
Note. Modal response is underlined.
A = Not very important
B = Somewhat important
€ = Important
D = Very important
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| The re:ati\rely high score for the sole item reflecting Teacher Feedback for both
administraﬁons 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.
Classroom Envnrgnmgnt Erom The Teacher Pn‘rsgectlv
Frequencres 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 helped with the
| ’problem" as benng "very rmportant" in the operation of their classroom. Another item
| rated as very lmportant by 80% of the teachers was "Students practice their
‘mathematics SklllS in solving problems." Recognition for students who do well in class
. was also rated "very important” or "importantf' by all but one respondent. Teachers
atso rated the item "Students help each other with their n'nathematics work" as either
“important” or "very important" by most of the respondents. Using a calculator, having
students do the same mathematics homeWork, 7u'sing the sarne materials, and
encourag'ing students to try harder when they ask for help Vwere 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 relatrvely Iow ratrng to Cooperatlon items ("somewhat rmportant" or
“not very |mportant“) Students shared the perspectlve wrth teachers that there is a

| rmoderate amount of, cooperatrve Iearnlng. Students, and teachers, responses were in
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general agreement that student input was limited. Other student classroom

environment items were not asked of the teacher.

Results Of Hypotheses
Descriptive Statistics |

Students participating in this study represented many ability levels. The Sample
of students in this sample comprised l9 classes from four urban schools, each with an
enrolment between 1000-2000. The schools were located in multi-ethnic
neighbourhoods with a wide range of socioeconomlc status.

Classes were not randomly selected Partlc:lpatlon of 10 teachers yielded a
broad rar*ge of academlc program grouplngs Students were enrolled in regular,
French Immersion, transitional English, or advanced mathematics classes. Students
with modified mathemetlcsprograms are integrated withlrl the regdlar progrem. All
classes had their mathematics instruction in English, including students in French
Immersion programs. The only students deleted from the study were those who
decided that they did not wish to participate. Although acadernle aptitude was not
measured directly, it seems reasonable that the students who agreed to participate
represent'a full spectrum of heterogeneous ability rrgroups. It also seems reasonable to
analyze the student datar as a district group rather than compartmentalize the analysis
rnto school and class groups for two reasons. Using class level analysis would create
small cell sizes and the analySIS would lack power Conversely, whole group analysis

contrlbutes power from the large sample size. Slnce the goal was to draw mferences
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with the widest possible generalizability, it was deemed appropriate to 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 and makeups were not offered.
Some students’ e'}(peeted scores weremissing because they did not respond and, on
one eccasion,' 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 administration one are shown in Table 9, for admihistration
two in Table '107, and for administrationthree in Table 11. Student rdata were separated
into two distinct eategeries: success outcomes and failure outcomes, at each
adrﬁinistration period based on the student’s judgment of relative success or failure on
the mathematics quiz. Failure does th necessarily mean a failing grade per se
(atthough it ceutd). The failure category was defirted by the student’s perception of
whether the achievement outcome was a poor mark for her or him according to a
personat 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
sirtee the att'rr_,irputiens depend on a suceess/failure judgment. Achievement and self-
cohcept deta are presented for the two categories (perckived success and perceived

failure) and also for the total group.
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TABLE 9

First Measure of Students' Mean Self-Concept, Achievement, and Attribution Scores for the Total Group of
Students with Breakdowns by Gender and Perceived Success or Failure .

TOTAL SAMPLE PERCEIVED SUCCESS PERCEIVED FAILURE

MEASURE n M sb n M SD n M SD
" General Total 406 19.41 5.71 179 20.60 5.40 213 18.62 5.83
Sel f- Females 220 19.23 5.64 102 20.03 5.35 112 18.77 5.81
Concept1 Males 188 19.62 5.81 77 21.36 5.40 101 18.47 5.87
Math Total 408 19.07 6.65 180 21.37 5.89 213 17.32 6.81
Self- Females 221 17.82 6.77 102 19.91 6.40 112 - 16.20 6.72
Concept1 Males 187 20.55 6.21 78 23.27 4.52 101 18.56 6.74
Expected Total 325 79.95 16.79 145 84.63 13.42 174 75.90 18.39
Scorel Females 178 79.07 17.01 80 83.89 14.06 97 75.08 18.32
] Mates 147 31.01 16.52 65 -85.55 12.63 77 . 76.93 18.55
Actual Totatl 325 71.14 20.39 186 82.38 15.21 220 61.69 19.68
Scoret 'Females 178 71.89 19.92 106 82.16 16.05 113 62.51 18.49
(%) Males 147 70.28 20.99 80 86.67 14.M1 107 60.82 18.55
1st Total 186 3.59° . 1.11 221 3.20 1.22
Effort Females 106 3.74 1.06 114 3.32 1.24
Attribution = Males ; 80 3.40 1.14 107 3.07 1.19
1st Total 185 3.17 . 1.00 221 3.42 1.3
Ability Females 105 2.92 1.02 114 3.39 1.28
Attribution - Males - 80 3.50 0.89- -107 3.46 1.35
1st : Total 185 1.99 - 1.01 221 . 3.79 1.25
Luck Females 105 2.12°°  1.09 114 3.90 1.22
Attribution Males 80 1.81 ‘0.87 107 - 3.67 1.29
1st Task Total ' 186 2.96 0.96 221 3.75 1.04
Difficulty Females 106 2.96 1.00 . 114 3.64 1.01
Attribution Males 80 2.95 0.9 107 3.86 1.07
ist Total 186 3.00 1.25 220 3.26 1.32
Studying Females 106 3.02 1.26 113 3.28 1.26
Attribution Males 80 2.97 1.25 107 . 3.24 1.37

Threughout this dissertaticn, correlations are reported as tests of the
strength of relations and ¢t - tests as tests of differences between means. Whenever
a result is reported as statistically significant it is based on arprobability estimate
less thén .01. A conservative level of significance was selected because of the
numerous tests conducted on the séme data set. A less conservative criterion
level (i.e.,’ p < .05) would introduce an Encréase in the expectation rof’Type | errors,

the rejection of the null hypothesis due to chance due to the large number of
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TABLE 10

Second Measure of Students' Mean Self-Concept, Achievement, and Attribution Scores for the Total Student
Sample with Breakdowns by Gender and Perceived Success or Failure.

TOTAL SAMPLE PERCEIVED SUCCESS PERCEIVED FAILURE

MEASURE ' n M sD n M SD - n M SD
1st Term Total 427 72.39 18.26 186 81.65 13.80 221 65.41 18.52
Math Females 229 74.33 17.89 106 81.82 13.89 114 67.43 18.22
Average Males 198 70.%% 18.46 80 80.02 13.69 107 63.26 18.67
Expected - Total - 305 75.73 . 18.65 124 78.06 . 17.92 109 72.84 18.24
ScoreZ Females 164 75.04 18.57 70 7.1 17.67 60 72.30 19.17
Males 141 76.53 18.77 54 79.30 18.34 49 73.51 17.21
Actual . Total 418 69.95 20.46 169 79.78 - 15.87 152 62.38 18.20
Score2 Females 225 71.87  19.01 '92 - 80.53  14.37 86 64.06 18.44
(%) Males 193 67.72 - 21.87 77 78.88 14.11 &6 60.20  17.80
2nd : Total 169 3.52 1.01 152 3.42 1.07
Effort Females 92 3.10 1.01 86 3.48 1.12
Attribution = Males 7 3.08 0.99 66 3.35 1.00
- 2nd ] Total = 169 2.29. 1.1 152 3.62 1.22
Ability Females 92 2.26 1.01 86 3.46 1.19
Attribution Males 7 2.32 1.23 66 3.82 1.26
2nd - - - Total : 169 3.02 1.07 152 3.78 1.28
Luck Females 92 2.96 0.95 86 3.83 1.22
Attribution Males 77 3.10 1.21 66 3.7 1.36
2nd Task - ,7 Total . 169 2.92 0.93 152 3.69 1.00
Difficulty Females ) 9 3.15 0.89 86 3.55 0.93
Attribution Males 7 2.65 0.97 66 3.88 1.07
2nd Total 169 3.00 1.1 152 3.35 1.15
Studying Females 92 3.02 1.04 86 3.51 1.18
Attribution Males 77 2.97 1.20 66 3.14 1.1

statistical tests performed oh the data. One exception to this criterion was for
secondafy 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 «
< .05.

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
- any new ihformation cher than to replicate th‘err attrib;Jtion set provided on the

instrument. Therefore, responses from this question were not examined further.
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TABLE 11
Third Measure of Students' Mean Self-Concept, Achievement, and Attribution Scores for the Total Student
Sample With Breakdowns by Gender and Perceived Success or failure.

TOTAL SAMPLE PERCEIVED SUCCESS PERCEIVED FAILURE

MEASURE n M Sh n ] Sp n M sD
General Total 407 18.71 5.89 164 20.28 5.23 208 17.79 6.07
Self- Females 221 18.67 5.99 84 20.77 4.80 117 17.50 6.23
Concept?2 Males 186 18.76 5.79 80 19.76 5.65 1 18.17 5.87
Math Total 411 17.87 6.94 166 20.70 5.76 21C 15.98 7.16
Self- Females 223 17.02 7.05 85 20.30 5.70 118 15.08 7.19
Concept?2 Males 188 18.88 6.68 81 21.12 - 5.82 92 17.13 7.00
Expected Total 340 73.00 18.37 152 79.60 15.95 169 67.47 18.99
Seore3 Females 186 72.99 17.79 79 79.82 14.44 96 C67.74 19.08
Males 154 73.01 19.11 73 79.37  17.54 73 67.11 19.00
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 59.16 19.90
(%) Males 185 66.02 23.04 84 78.36° 19.80 94 56.06 19.85
3rd Total 172 3.43 0.97 - 216 3.25 1.21
Effort Females 87 3.70 0.92 121 3.26 1.20
Attribution Males 85 3.,15 0.9 95 3.23 1.23
3rd Total 172 3.03 0.98 216 3.51 1.17
Ability Females 87 2.84 0.89 121 3.43 1.12
Attribution Males 85 3,22 1.03 95 3.61 1.22
3rd Total 172 2.17 0.98 - 216 3.51 1.17
Luck Females : 87 2.18 0.89 121 3.43 1.12
Attribution Males : 85 2.15 1.03 95 - 3.61 1.22
3rd Task Total 172 2.81 0.85 216 3.53 1.02
Difficulty Females 87 2.54 0.83 121 3.50 0.95
Attribution Males 85 2.98 0.84 95 3.58 1.10
3rd Total 172 2.83 1.14 215 3.19 1.20
Studying Females 87 2.9G 1.09 121 3.16 1.16
Attribution Males 85 2.75 1.18 94 3.22 1.25

Also mentioned in Chapter 3 the classroom environmient, mathematics sélf-
concept, and general self-concept measures were administered twice, once at the
beginning of the study and once at the end of the study. The causal attribution
measuré was administered three times coinciding with the return of classroom
mathematics quizzes, yielding three sets of correlation results. For 'the purposes Qf
discussﬂing'causal attribution patterné écross time, data frorh rthe fnathematics self-

concept and classroom environment measures administered at time one have been
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correlated with attribution measures administered at time one and also at time two.
Data from the self-concept and classroom environment measures administered at
the final time are correlated with the attribution measure administered for the third
time (final time).

- Reliability and Stability

The reliability estimates for the self-concept measures are relatively high.
Alpha coefficients calculated for mathematics self-concept (« = .89 for
. administration one, « = .91 for administration two) and for general academic self-
concept (&, = .86 for administration one and « = .867for administration two) provide
evidence that the scales are internally consistent. Test-retest reliability statistics
(Pearson product moment correlations) for both the mathematics (r = .74, p <

.001) and general self-concept measures (r = .69, p < .001) were also high (see

Table 12).

TABLE 12
Correlations Amcing Mathematics, and General Academic Self-

Concept Scores, at First and Third Test Administration Times

Mathematics Mathematics General General

Self- Self- Self- Self-
Measure Conceptl Concept2 Conceptl Concept2
1. MATHSEF1 -
2. MATHSEF2 s 74Kk -
3. GENSELF1 : L 69%% ' .H4*%% : , =
4. GENSELF2 L53%% L62%% T L69%* -

_ Note. N = 391, 1-tailed Significance: * p < .01, ** p < .001
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"TABLE 13

Correlations Among Attribution Items for Three Administrations
Under Success and Failure Conditions

Attributions
Itens 1 2 3 4 5
1. Trying Hard T1 - SUCCESS OUTCOMES
‘ T2 -
T3 -
2. Smart in Math T1 .04 -
T2 .15 -
T3 .12 -
3. Good Luck T1 .12 .03 -
T2 .06 .09 -
T3 .04 .06 -
4. Easy Test T1 -.09 .20% .13 -
T2 .06 .23%* .11 -
T3 .14 .17 .05 -
5. Study a Lot T1  .47%* .07 .18* .04 -
T2 .51%*% .05 .17 -.03 -
T3 =~ .49%*% .10 .06 -.04 -
1. Not Trying T1 - FAILURE OUTCOMES
T2 -
T3 -
2. Not Smart T1 23 %% -
: T2 .14 -
T3 P 22%% -
3. Bad Luck Tl .20% L21%% -
T2 L21%* .13 -
TS -.01 -.03 -
4. Hard Test T1 .11 .35%% 15 -
T2 .10 H57k% 25%% -
T3 .19% [ 34%%x - 01 -
5. Not Studying T1  .30%% .17+ .12 .08 -
) T2 .26%% J26%% 12 L22% -
T3 .38*%* .18*%* -,03 24%% -
Note. 1-tailed Significance: * p < .01, ** p < .001l.
N Success: Tl = 188, T2 = 172, T3 = 176.
= 2

N Failure: T1 = 227, T2 = 160, T3 19.
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Intercarrelations of the attribution measures for success and for failure
outcomes are presented in Tabie 13. For the success outcome, studying and effort
correlated (p < .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 (o < .01).
For the failure oufcome, ability and effort correlated (p < .001) for times one and
three, but not at time two. For the first test, luck correlated with ability (p < .001).
Luck also correlated with effort at times one and two. Ability correlated with task
- difficulty (o < .001) for all three administration periods. Task difficulty also
correlated with luck at time two (p < .001) and with effort at time three (p < .01).
Studying cbrrelated with reffort for all three periods of testing (p < .001). Studying
also correlated with ability for all three pyeriods (o < .01 for administration one and
three and p < .001 for administration two) and with task difficulty level for the
second (p < .01) and third (p < .001) 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 11. The mean mathematics self-concept scores were significantly
higher for ma!es both at time one, (t(406) = 4.21, p < .01) and at time two, (t(409)

*

= 2.74, p <.01).
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For classroom grades, it was predicted that females would have a 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
éve'rages (see Table 10). The prediction was confirmed; females had a significantly
higher mathematics average, (t(425) = 2.38, p< .01).

| Anothér 'hypothesis was fhat females’r predicted scores for mathematics
quizzes 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 quizzes diq not reveal any
significant between-groups differences (administration one, (323) = 1.04, ns;
administration two, t(303)= 0.70, ns; administration three, $(338) = 0.01, ns).

Cofrélations 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 iow performanc;e were predictéd to have low prior
mathematics self-concept. Correlations between mathematics self-concept and
achievement were computed at time one and at time three (see Table 14). At}both
times the correlations proved to be statistically significant (r = .51 and .56, p <
.001 for both administrations), supporting the hypothesis.

If was also predicted that the relation between mathematics self—concépt énd

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 B r n B
Mathematics Total .E1%* 401 .16 .56%* 390 ,17
Self- : Females .52*%*% 216 .18 .59%% 213 .15
Concept : Males .52%% 185 .16 «53%*% 177 .19

Note. 1-tailed Significance: p < .01,'** p < .001.

" not confirmed from the resuits of firét quiz. An identical correlation (r = .52, 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 femalés (r = .59, p < .001) than males (r
= .53, p < .001), there was not a significance between the correlation coefficients
~ after standardizihg using Fisher’s z transformation (z, =.86, p > .05).
Correlatibns were computed to investigate the hypbthesis that there would be a
positive relationship between mathematics self-concépt and mathematics achievement
in both success and failure conditions (see Tables 15 and 17). Four correlations were

computéd,rtwo each ét times one and three. At time one, the first mathematics self-
concept was cofrelated with the first mathematics quiz for both failure and success
groups. At time three, the correlations for these tworstudent 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
who had pérceived that they had failed. Results sup;.Jortedthe hypothesis with

,‘si’gniﬁcant (b < .001f),corr,:elati0ns for each test (r = 44 and .40, for the success



99

~ condition; and r = .43 and .52, for the failure ccnditicn). These correlations were
standardized using Fisher's z transformation to test whether the correlation for the
perceived failuré group at time three was highér than at time one. The difference was
" not significant (z, = 1.46, p > .05).
Correlations between mathematics self—cohcept and mathematics quizzes were
also calculated for males and females within each condition (perceived failure and
perceived success) at times one and three. For rhales artd fema!es at both test

periods there were positive correlations (p < .001) between mathematics self-concept

TABLE 15
First Administration Correlations of Students® Causal Attribution Scores with Mathematics Self-Concept and
Achievement with Breakdowns by Success or Failure

SUCCESS " FAILURE

. Math-Concept1 Actual Scorel Math Concept1 Actual Scorel
MEASURE r n 8 r n B r . n B r n B

Actual Total  .44** 180 .18 43% 212 15
Score 1 Females .48** 102 .19 L467* 111 A7
Males 35%% 78 14 44%* 101 .15

1st Effort Total -.11 179 .02 .06 184 .00 A5 212 .03 L24%* 219 .01

Attribution Females -.11 ~ 101 -.02 .03 104 .00 . 257 11 .05 .23* 112 .02

Males .01 78 .00 .15 80 .01 A5 101 .03 .28* 107 .02

1st Ability Total SS9 179 .10 .25%* 184 .02 A49%* 212 09 L32%* 219 .02

Attribution Females .57** 101 .09 . .30* 104 .02 50%* 111 .09 .28 112 .02

) Males S1** 78 .10 1 80 .01 ©W47* 101 (09 36 107 .02

1st‘Luck Total -.26%* 179 - .05 -.09 184 -.01 .00 212 .00 -.06 219 -.00

Attribution Females -.23 101 -.10 -.05 104 -.00 L4 1N .02 .10 112 .01

Males -.24 78 -.05 -.12 80 -.01 -.08 101 -.02 -.20 107 -.01

1st Task Ease Total .26%* 179 .04 22* 184 .01 A6 212 .07 .27* 219 .01

/Difficulty Females .31** 101 .05 .23* 104 .01 ' 50%* 111 07 J34* 112 .02

Attribution Males .21 78 .04 .16 80 .01 L39** 101 .06 .22 107 .01

st Studying Total -.12.. 179 -.03 -.09 184 -.01 L27%% 212 0 .05 33 219 .02

Attribution . Ffemales -.19 101 -.04 -.08 104 -.01 ‘ .28* 111 .05 .36%* 112 .02

Males .01 78 .00 .M 80 -.01 29% 101 .06 .30** 107 .02

Note. 1-tailed Significance: * p < .01, f*'g_< .001. Chinese students' results were anatyzed students
separately to determine the influence on total group results. This analysis is discussed in Chapter 5.
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TABLE 16 ,
Second Administration Correlations of Students' Causal Attribution Scores with Mathematics Self-Concept and
Achievement with Breakdowns by Success or Failure.

2nd Effort 2nd Ability 2nd Luck 2nd Task 2nd Studying
‘ Ease/Difficulty
: Attribution Attribution Attribution Attribution Attribution
- MEASURE r n B - r n B r n 8 r n 8 r n B
Success T -.09 163 -.01 JS51%* 163 09 - -.21% 163 -.03 - .17 163 .02  -.20* 163 -.03
Math Self- F. -.07 89 -.01 S4%% 89 .08 - -.10- 89 -.01 .24 89 .03 - -.25* B89 -.04
Concept 1 ¥ -.07 76 -.01 S2% 74 1 -.33% 76 -.07 .11 76 .02 -.07 74 -.01
—Suceess T .10 169 .01 .26*? 169 .02 ~.00 169 -.00 .33**149- .00 -.02 169 -.00
Actual F .02 927 .00 3% 92 .02 -.01 92 -.06. .27* . 92 .02 15 92 .01
Score 2 M 17 77 .01 .20 7 .0 -0 77 -.00 39** 77 .02 -.05 77 -.00
Success T .03 169 .60 ©.38%* 169 .03 -.00 169 -.00 .11 169 .01 -.02 169 -.00
1st Term F .-.06 92 -.00 40 92 .03 .07 92 .00 .06 92 .00 -.26 92 -.01
Average Moo 77 01 J35%* 77 .03 -.06 77-.00 .19 77 .00 .17 77 .01
Failure ST AT 145 .03 SIS 09 -.02 145 .00 .40**145 .06 .13 145 .02
Math Setf- - F .17 82 .03 L45%* 82 08 .09 -8 .02 30 B2 .04 .27 82 .05
Concept 1 M 31 63 .05 A49%* 63 .10 7 -.06 63 -.01 J45%* 63 .08 .15 63 .03
Failure T L27%% 152 .01 .38%* 152 .02 02 152 .00 .31**152 .02 @ .35%**152 .02
Actual Fo W18 86 .01 0% 8 .02 - .06 86 .00 35%*%-86 .02 .38** 86 .02
‘ Score 2 M L9** g6 03 .52%* 66 .04 7.02 66 .00 .35** 66 .02 .23 66 .01
~ Failure ST 15 152 .01 LJ30%% 152 .02 .02 152 .00 .21* 152 .01  .36**152 .02
ist Term F .10 86 .01 .29% . 86 .02 © .05 86 ..00. .26% 86 .01 46%* 86 .03
Average M. 30 66 .02 36 66 .03 .027 66 .00 .25 - 66 .02 A4 86 .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 is discussed in Chapter 5.

and mathgmatics achievement in both success énrd' 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 .52). Fisher z transformations were calculated to investigate whether or not there
were 'd'ifferences in correiationé between males and females in each administration
period and between each ‘gender in the perceived chcess group and in the perceived

- failure group. 'There,were no significant Fisher z statistics.

L
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TABLE 17
Third Administration Correlations of Students' Causal Attribution Scores with Mathematics Self-Concept and
Achievement with Breakdowns by Success or Failure

FAILURE

SUCCESS
Math-Concept2 Actual Score3 Math Concept2 Actual Score3
MEASURE r n 8 r n 8 r n B r n B
Actual Total 40%* 164 .13 .52%* 209 .18
Score 3 Females .47** 84 .11 .52** 118 = .19
Males .39 80 .20 S4** 91 .18
3rd Effort Total L3 166 .02 .13 170 .01 .09 209 .02 .26%* 214 .02
Attribution Females .18 85 .03 .10 86 .01 13 118 .02 L40** 121 .02
Males  -.12 31 .02 .09 84 .00 .01 91 - .00 .04 93 .00
3rd Ability Total 49** 166 .08 33** 170 .02 L48%* 209 .08 .31** 214 .02
Attribution Females .41** 85 .06 4% 86 .02 L48** 118 .07 .25* 121 .01
Males S56** 81 .10 39* 84 .02 46%* 91 08 L35% 93 .02
3rd Luck Total -.23* 166 -.04 .04 170 -.00 06 209 -.01 .06 216 .00
Attribution Females -.06 85 -.01 .06 86 .00 .08 118 -.01 .06 121 .00
) Males. -.37** 81 -.07 .09 84 -.00 .08 91 -.01 -.01 93 .00
"3rd Task Ease Total ~ . .05 166 .01 .07 170. .00 L43%% 209 .06  .30%* 214 .02
. /Difficulty Females - .00 85 .00 .30 86 .00 LS 118 07 .33 121 .02
Attribution Males .09 81 .01 .03 84 -.00 31 91 05 .27 93 .01
3rd Studying Total -.03 166 -.01 .06 - 170 - .00 L1570 209 .02 L34% 214 .02
‘Attribution Females - .03 a5 -.01 .09 86 .01 .18 118 .03 .45** 121 .03
o ~Males -.08 81 -.02 .02 84 .00 N 91 - .02 .20 93 .01

Note. 1-tailed Significanceﬁ *p< .01, ** p < .001. Chinese students' results were analyzed students
separately to determine the influence on total group results. This analysis is discussed in Chapter 5.
The significance of the result and the consistency on two separate measures
provides supporti/e 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.

Attributiorss anrg Self-Concept
 Perceived Sucoess Outcomes

It was ‘predicted rthat females would tend td a‘gtribute success to effort whereas ‘
’the tendency;for malééf would bé'bj attributé success kto ability. This expectation would g

~ 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 t-test was
computed between. gender on attributions for the three administrations (see Tables 9
to 11).

Fer, the first administration period there was a significant gender difference in
ebiiity 'attkibutione. Males Who perceivedrthait they Had‘ been s'ucrcessful attributed that

‘success to ability more often than females, (t(183) = 4.04, p < .01). Females
, pérceiving success made attributions to effOrt, (t(184) = 2.07, p =.02) and luck,
| . (t’('183)' = 2.09, p =.02) morerofyten than males, but the’se differences were not
| etatiSticaIIy eigniﬁeant at the .01 Ievel. Differences were eot found between genders for
 the attributions to studying and task difficulty level (¢(184) = .24, p > .01, and t(184) =
09,p > 01). o | | :

kThese rrelations 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 < 7.01). There were
nonsignificant’differences for males and females for‘ effortr (t(167) = 1.40), ability (t(167)
= 0.12), task ease (¢(167) = 1.03), 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 f’ask ease attributions up‘der eohditions 7of perceived success. Females more often

raﬁributed perceived,success experiences to effort (t(170) = 3.86, p < .01), while

‘males made more attributions to ability (t(170) = 2.83, p <.01), and to task ease,




103

(t(170) = 2.60, p < .01). There were no significant differences for the two other
attributions.

Perceived Failure Qutcomes

it was hypothesized that females would ascribe failure to low ability and task
difficulty more often than males, whereas ma!es would ascribe failure to low effort
‘more often than females This expectatnon wouid 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 af time one. At the first
admihistratieh of tests there were no gender differences with 'regard to effort (t (219) =
1.48, p > .01), ability (t(219) = .41, p > .01), studying (t(218) = .23, p > .01), task
difficutty (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 ({(150) = 1.78, p %.04). Lack ef studying was more often
aseribed to failure for rfemales 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 staﬁstically significant at the .01 level. There were no
differences for effort (¢(150) = 0.73, p > .01) of luck (t(150) = 0.54 p > .01). These
non-sngmf cant results fall to support the expectatlon that femaies wou!d make dlﬁertng

attrlbutlons for percelved fallure outcomes .
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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:
i(214) = .20, ability: t (214) = 1.13, studying: t(213)=.35, task difficulty: t(214) =
~ and luck: t{214) = .60). |

' Internal Attributiens

Attributions may be grouped and categorized according to those which are
internal, such ae effort, studying, and ability, and those that are external, such as luck
and task dii‘ficuity. It was hypothesized that abiiit’y, effort, and studying attributions
woiiid ’cerreiate positiveiy with matheihatics seif—cencept under both successful and
failure conditions. However, it was predicted that the correlation for attributions to
effort o'r‘ studying would be weaker than for ability.

f his 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 fenﬁales (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 hypothes:s Ability attributions correlated posmvely with self-c oncept at all
three ‘administration times (time one: r = .59, time twoi r ;» .51, and time three: r =

49; p"?< .001 for all administratiohs), indicating that students w’ho' ascribed success to
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ability had a higher self-concept. The results were also signiﬁcant in the failure
condition. Ability attributions correlated positively with mathematics self-concept at aﬂ
three administration times (time one: r = .48, time two: r = .51 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 studying and
mathematics self-concept correlated negatively for the second administration for the
whole group (r = -;20, p < .01) and for females (r = - .25, pr < .01). This negaﬁve
correlation indicates that students who ascribed success outcomes to studying tended
to have lower self-concepts. There were no other correlations that were detectably
dlfferent from zero. However, in the failure condltlon there was a significant positive
correlaﬁon with studying for the whole group (r = .27, p < .001) and for both genders
(males: r = .28; females: r = .29; p < .01) at time one. At time two there was a
significant pesitive correlation fer females only (r = 27, p < C1)

There was an inverse relationship between l,,uck attributions and self—ceneept for
all three admmlstratlon periods in the success condition. This means that the students
who ascribed achlevement success to the external cause of Iuck tended to have a low
self-concept in mathematics. Conversely, students who did not make ascr;pttons to
luck tended to exhibit a high mathematics self-concept. There was a significant
negative correlation for the whole group {r = -.26, p < .001) at time one. At the
second and third admirn'istrationr times, there was a significant negative correlation for

the totel group (time tWo: r= -21, p < .01; time three: r = -.23, p < .01) and for
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males (time two: r = -'.33,'p < .01; time ihree: r=-37, p< ;001). There were no
correlations detectably different from zero in the failure condition.

The dther attribution to an externei cause was task difficulty/ease. With regard
| td ease of task, there was a statistically significant positive correlation with |
mathematics self-concept for the total group (- = .26, p< .001) and for females (r =
: 31p < .001) at the first administration period only. The correlation for males was not
significant. 'Ho:wever, for the second administration period neither coefficient attained
statisticalsignificance. There was a zero eorreiatiori 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
: admihistration, periods for'the total gro,up’(p < .001) andr for both males (time one: p
< .01, time two: pr< .001, and time three: p < .01) and females (time one: p < .001,
time two: p < .01, and time three: p < .001) (see Tables 15 to 17).

’High vs. Low Self-Concept Females

It was predicted that high self-concept females would be less likely to attribute
failure to lack df ability than low self—concept females; The mean score for lack of
ability would be higher for high self-concept females thari for low seif—concept females.
To examine this hypothesis, females’ mathematics self-concept scores for the two
administrations were dichotomized to form high self-,concept and low self-concept
, groups using, the median 's,core on i:he mathematics selfeCOncept measure as an
arbitrary edtoff.The medianr scores were 18 on the first self-concept measure and 16

on the secohd.rfThe, high and low self-concept groups formed from data on the first
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administratioﬁ were also used at tirhe two. This ris 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
| méan ability attribution score of the low self-doncept group (M = 2.96, SD = 084, n =
73) for the first administratioh period. |

This was also the case on the second administration. The rﬁean ability
attribution score for the high self-concept group (M = 4.12, SD = ’O.'95, n = 34) was
signiﬁcantiy higher (t(éO) = 4.49, p <.01) than the mean ability score of the low self- o
concept group (M = 3.04, SD = 1.15, n = 48). Again for the third administration the
high self—concept group mean ability score (M = 4.0, SD = 1.01, n = 45) was
significantly higher (t(112)7\ = 4.62, p <.01) than the mean ability score of the low self-
concept group (M = 3.06, SD = 1.06, n = 69).

Attributioné and Achievement

It was predicted that cor‘relat'ions of mathematics achiévement with ability and
effort 6r studying attributions would be positive for both success and féiiure groups.
BecauSe of the coding scheme used, a positive correlation represents attributions to
high levels of the ability/effort/studying dimensions for successful students, and
attributioﬁs to low levels of ability/effo:rt/studyihgr—dririhehrs;ions for failing students.

Fd;thé; total srarmp'lér‘o}f studé'nfrs th perééiVéd they Weke 'succres'sful,ﬂ there

were statistically significant positive cOrreiations,bétween obtained test scores and
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ability attributions at times one (r = .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 (o > .01). The evidence was stronger for the students with
perceptions of failure. The correiatiohs 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 < .001), and ability
attributions (time one: r= .32; time two: r = .38; time three: r = .31; p < .001) 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 =
' .SD,Vp < '.01) and at time two (r = .33, p < .001). There were no significant
correlations between effort or studyihg and achievement for either gender at the first
two administrations. For the third testing period, the ability attribution correlation was
again significant for females (r = .34, p < .001). This Significaht relation was also |
found fbr 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 statisticéi!y signiﬁcant positive correlations for both fnales and

‘ femalesrb'ét;/veénr matheméfics quii score and attribu.tibn to ldw effort (females: r =

.23, malés: r = .28; p < .701)‘a‘nd 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 = .48, 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 signifibant 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, = 85, p > .05; time two: r, =159, p > .05; and

time three: r, = .79, p > .05).

Effort and Ability Attributions for Both Qutcomes

It was also anticipated that correlations beMeen mathematics achievement and
attributirons to ability wbuid be higher than between m,at'hematics échievement and
effort and studying attributions. For all three administration periods, this was true for
the students who perceived their test results as successful. The implication is that
these students attributed their success to' abirlity. 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,
all attaining statistical significance (p < .001).
Among students who perceived that they had failed, theré were statistically
signiﬁcant positive correlations for attribution to lack of ability with quiz score and to
lack of effort or studying with quiz score for all three administration periods (see

Tables 15 to 17). Correlations were standardized using Fisher's z transformation to
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: 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 abimy correlations at any of the three administration periods (first
” administration: r, = 1.22, p > .05; second administration: (r, = 1.09, p > .05; third
'administfation r, = 0.60, p > .05). There were also no statistically significant
differences between Studying and ability (first administratioh: r,=.11,p > ;05; |
second administration: rzr = .27, p > .05; and third administration: r, = .31, p > .05).
Andther hypothesis: predicted that stude:its with higher academic performance

(overaily 1st-term grade average) would be more likely to attribute success to ability
’an'd effort. This was investigated by examining the correlations between the overall
| "f'ivr‘st' t;ermr fnatherhatics averége‘ (at tirﬁe twe) and attributions of stﬁdents who |
E r'petcei‘.)ed their second qdiz td be a gbod mark (see Table 16). The statement was

; suppbrted for ability attributions. For students with success perceptions there were
‘positi\k/e 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
detectably differeht from zero between attributions to effort or studying and

mathematics average (p > .01).

Attributions, Self-concept. and Achievement
It was also predicted that for the students who perceived their mark as a
success qptc;pme, the positive correlations between mathematics self-concept and

internal 'attributiohs wodld be higher than the correlations with mathematics self-
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concept and external attributions. As a coronary, these students’ achievement scores
wpuld have higher correlations 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
correlations with external attributions than with anternal attributions. The same relation
_ to the internal pole of the contrcllability dimension was also expected for achievement.
For sfudents ih the success condition the internal attributions would be to high effort,
~high ability; and/or studying hard. For students in the failure condition, internal
attnbutlons would be to low effort, low ability, and not studymg hard.

For each student, lnternal and external scores were calculated by summing
values across internal factors (ability, effort, and studying) and external factors (Iuek,
task difficulty/ease) and dividing by the number of scores. Correlations between these
external and internal factors were calculated with aehievement andr self-concept.
Correlations for the perceived success and perceived failure groups with breakdowns
for males and females are shown in Table 18.

Perceived Success Outggme

There were no correlatiens that 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'
intemal‘attributien's, nor was it found for external attributions on the first administration.

There were no statistically significant differences when gender was considered.
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TABLE 18

. Corretations of Students' Internal/External Causal Attribution Scores with Mathematics Self-Concept and
Achievement with Breakdowns by Success or Failure

: SUCCESS FAILURE
IMTERMNAL EXTERNAL ~ INTERMAL EXTERNAL

MEASURE T n 8 r n B r n 1 r n B
1st Math Total .14 179 .02 .01 179 -.01 Lb** 211 .06 L29%* 211 .03
self- Females .10 101 .01 .04 101 -.00 .50** 110 .05 .38%* 110 .04
Concept . Males .20 78 .04 .01 78 -.00 L43%% 101 .04 .18 101 .03
1st Math Total .08 179 .00 .09 179 .01 S2vr 211 .01 15 211 .00
Class Females .11 101 .00 A2 101 .o L43%* 110,01 - .27* 110 .01
" Quiz Males . .05 78 -.00 04 78 .00 .42%* 101 .01 .03 101 .00
2nd Math Total .11 163 .01 .06 163 -.01° .38** 155 .03 .22% 155 .02
self- Females .10 ~ 89 .01 .08 89 -.00 L1%* 82 .04 .23 83 .02
Concept Males .20 74 .02 19 7% -.03 .43%% 63 03 .21 63 .03
2nd Math Total .15 - 163 .01 .23* 163 .01 L47%* 155,02 .18 155 .01
Class - Females .07 ~ 89 .00 .18 89 .01 - 1% 82 01 - .21 82 .01
Quiz Males .20 74 .02 5% 7% .01 C.56%* 63 .02 22 63 .0
3rd Math Total  .26%* 164 .02 <.10 - 164 -.02 .34%* 208 .02 .23%* 208 .02
Self- Females .26* 84 .02 .00 8 -.02 37** 118 .02 .25* 118 .01
Concept Males .27* - 80 .03 .21 80 -.03 26 90 .02 .16 90 .01
3rd Math Total - .25%* 164 .01 .02 164 .00 .43%* 208 .01 .25%* 208 .01
Class Females .24 84 .01 .23 8 .02 .52** 118 .02 .26 118 .01
- Quiz . Males .25 80 .01 .07 80 .00 - .28* 90 .01 19 90 .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 is discussed in Chapter 5.

For the second adrhinistration, a significant positive correlatioh was found
between the mathematics quiz and external attributions for the total sample (r = .23, p
< .01) and fbr males (r7= .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 fbund to have significant positive correlations with both mathematics self-concept
,(r = 26, p < .001) and the classroom quiz (’, = .25, p < ;001). StUdents with higher
self-concept and:/ﬂor higher ac’hié\rlerrﬁeﬁtﬂrha'dé 'aﬁribut'ic')ns to ihternal causes.
| CbrrelaﬁtibnsbetWeen{ internal causes and mathematics self-conc‘ebt were also

'statistically srighiﬁ"ca'r:it erbOth ygenrd,ersr'(males_: r = .27, females: r = .26, p < .01).
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However, there were no significant correlations between internal causes and

mathematics quiz for either males or females (p > .01).

Perceived Failure Qutcome

For the failure group, significant (p < .001) correlations were found for ihternal

attributions with both mathematics self-concept and achievement at all th’rée’
'ad}ninistrationé. For all three administration periods (see Table 18), there were also
significant correlations between external attributions and self-concept (p < .01 at time
two, and p < .001 at times one and three). External attributions were also related to
acrhie\rrem'ent at times three (o < .001). Correlations for external and internal H
attributi’ons with mafhematics 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 cauées and
mathematiCs self-concept was not statistically different (r, = 1.80, p > .01) than for
externa'l causes. The mathematics quiz was found to khave a significantpositive |
correlation (r = .42, p < .001) with internal attributions b‘ut ndt with external
attributions (p > .01). When gender was considered, there were statistically significant
| positive correlations between internal causes and both mathematics self-concept
(fnales: r= .43; females: r = .50; p < .001) and matherhatics qyuiz (males: r =.42;
females: r  = '.4'2’; p < 7‘7.0011), fbr bbth Qéﬁders. Thére was a positive c::orrelatio‘n' '
between,external attributibns and’rhathekmatics self-co.ncept for fefnales (r‘= 38, p <

.001) and the mathematics quiz (r = .27, p < .01). There were no correlarticns’
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mathematics séif-comcept (r, = .86, p > ;01). Fémaies had significant positive |
correlations for external factors with both mathematics self-concept (p < .01) and
- mathematics quiz (p <7.Oi), whereas males did not. Females had significantly higher
correlations between internal attributions and achievement than between external
attributions and achievement (r, = 2.35, p < .05). VHrowéver,‘ females’ correlation’
between internal attributions and mathematics self-concept did not differ significantly
'from thé correlation between exiernal attributions,rrand mathematics self-concept (r, =
1.0, p > .05). . |

“Correlations of Achievement and Mrgtivationgi Factors With
Classroom Environment

Total Group |

Téblé 19 shows the correlétions between ,subécalés of the Crlassroom
Environment Measure and achieverhent 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 Environmeht Measure administered at the
end of the study (time thiee) was correlated td the thirdk mathematics quiz and ‘the self-
concept measure administered at the same time.

The Social Comparison subscale correiated,positively With the first mathematics
quiz for-the whole rg.roupr (r = .16, p < .01), the first ipat‘hematics rse!f-conceptk

measUrerfor the ,wholerg"roup'(r‘ : A3, p <.01), and for males (r = .23, p < .01),




-~ TABLE 19

Correlations of Classroom Environment Scales with Achievement, Self-Concept,

" Total Sample

and Causal Attributions for the

116

Social Student = Student Task Cdmpet- Cooper- Student Teacher
Comparison Teacher Input Organiz- ition ation Autonomy Feedback
e - Relations ation
MEASURE n r 8 r 8 r B r B r 8 r 8 r B r B
1st Math 312 T .16* .15 .14* .04 -.05 -.09 .05 .08 -.05 .05 .16* .06 .01 .01 .06 -.03
Classroom 169 F .11 .13 .02 .01 -.06 -,13 .04 .01 -.13 -.11 .23* .24 .07 -.09 -.05 -.07
Quiz 143 M .16 .10 .21* .21 -.01 -.04 .04 -.01 -.02 -.06 .07 .07 .09 .03 -.07 -.09
3rdMath 314 T .09 .11 -.01 -.01 -.01 -.04 .03 .02 -.04 -.08 .07 .06 ~-.00 -.02 .09 .09
ctassroom 173 F .04 -.00 .01 -.11 .01 -.04 .01 -.14 ~-.01 <.07 .18* .14 .04 -.01 .15 .10
‘Quiz© - 141 M .13 .08 -.02 .04 .03 .07 .06 .05 -.06 -.16 -.06 -.2 .00 .03 .04 .07
Math 3127 .13* .04 .05 .06 -.07 -.14 .06 .04 .07 .03 .07 .20 .04 -.16 -.07 -.10
Self- “169 F .06 .04 .02 .06 -.05 -.15 .08 .04 .01 .03 .16 .20 ~-.12 -.16 -.09 -.10
Concept 1. 143 M .23* .21 .01 -.02 .01 -.01 .00-.01 .12 .05 .00 -.00 .13 .10 ~-.08 -.05
Math 314 T .18%* .15 .07 .04 -.03 -.09 .10 .08 .11 .05 .08 .06 .05 .01 .00 -.03
self- 173 F .12 -.09 .07 -.11 .02° .09 .09 -.05 .10 .12 .12 -.07 .02 -.06 .05 .09
Concept 2 141 M .24* .33 .04 .09 -.10" -39 .13 .31 .09 .12 .06 .07 .10 .03 -.07 .01
General 324 T .22** .13 .12 .09 -.06 -.19 .18%*.15 .04 -.03 .11 .16 .01 -.13 .00 -.00
Self- 181°F .13 .13 .08. .09 -.03 -.13 .22* .16° -.03 -.03 .14 .15 .09 -.13 .02 -.00
Concept-1 143 M .30*+ .28 .07 -.00 .01 .00 .12 .11 .12 .05 .10 .10 .09 .04 -.03 -.03
General = 314 T .31% 26 ~ .17* .11 .06 -.09 .16% .10 . .14% .04 .19%** .12 .14* .04 .07 -.02
‘self- 173 F .28% 12 - .27** .29 .09 -.,18 .16 -.02- .08 .09 .21* .02 .13 .00 .20* .06
Concept 2 141 M. .36** .15 .04 .03 .01 -.18 .16 .23 ..21* .27 .16 .22 .15 .07 -.06 -.06
‘Note. 1-tailed Significance: * p < .01, ** p < .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—boncept 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-Teacher Relations subscale was positively correlated with the first

mathematics quiz for the whole group (r = .14, p < .01) and males (r = .21, p < .01)

and with the second general Self,-concept measure for the whole group (r = .17, p <

~.01) and femaleé (r=.27,p< .001). Task organization was related positively to the
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first general self-concept measure for the whole gkoup (r = .18, p < .001) and females

[}

(r
'(r

general self-concept measure for the whole group (r = .14, p < .01) and males (r =

22, p < .01) and the second general self-concept measure for the whole group

]

.16, p < .01). The Competition subscale was positively correlated with the second

.21, p < .01). Cooperation was related positively to the first mathematics quiz for the
| éntire group (r = .116,'p < .O1), aﬁd females (f = .23, p < .01),' fhe third mathematics
quiz for females (r = .18, p < .01), and the general self-concept measure for the entire
group (r = .19, p < .001) and females (r = .21, p < .01).VGeneraI self-concept at the .
| second administration was related to both student autondfny for the whole group (r =
14, p < .01) and to treracher feedbéck for femaleé (r = .20, p < .01). |
Perceived Success Group

7Tarblre 20 indudes’ correlations between thé Classrébm Environh*nent scales and
achievement, self-concept, and causal attributioné for étudents who perceived that
they had been successful. Causal attributions for the second administration were
correiated with the Classroom Environment Measure administered at time one. |

The mathematics quiz at' time one correléted with the Social Comparison
subscale for the entire group (r = .22, p < .01). There were aiso correlations between
social comparison and first mathematics self-concept measure for the whole group
~(r = .20, p < .01) rand the second self-concept measure for the whole group (r = .30, |
p’ < .001)‘and for males (r = .37, p < 01). This subscale was also positivelyrelated
to general»'self-concepf at fime oné for the whole group (r = .26,'p < .001) andto

genéral self-concept,af time two for the whole gtoup (r = .30, p < .001), males (r =
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TABLE 20 -

Correlations of Classroom Environment Scales with Achievement, Self Concept and Causal Attributions for
Students With Perceptions of Success

Social . . Student Student Task Compet- Cooper- Student Teacher

Comparison Teacher 1nput Organiz- ition ation Autonomy Feedback
. Relations ation
MEASURE n .r B r B r B ©~ B r B r B r B r B

1st Math- 143 T .22 .25 .08 .09 -.03 -.01 -.05 .08 -.05 -.09 .22 .21 -.05 -.07 .03 . .05
Clagssroon 8 F -.03 -.12 .00 .00 .13 -.03 -.03 .10 -.10 .13 .10 -.09 -.05 -.16 .17 -.14

Quiz . 63M .21 .16 .09 .12 -.13 -.08 -.09 .01 .06 -.07 .11 .16 .15 -.04 -.11 -.08
Math 143.T .20+ .16 .08 .01 -.03 .03 .12 .13 .09 .16 .14 .04 .02 -.01 -.05 -.06
Self- 80 F .03 -.00 .02 .02 .29 .06 ~-.03 .09 .03 .04 .09 -.05 .03 .10 -.12 -.69
 Concept 1 63 M .26 .11 -.08 .02 -.17 -.10 .21 .03 .40% .05 -.02 .08 .25 .02 -.10 -.07
General 143 T .26%* .19 .15 .04 -.03 .01  .20%* .27 .16 .10 .11 .15 .02 -.03 -.04 -.05
self- ~ 80F .24 .19 .16 .00 .10 -.01 .18 .14 .26 .09 .02 -.03 .13 .08 -.18 -.05
Concept 1 63 M .22 .20 -.07 .05 -.11 -.08 .19 .14 .40* .01 .01 .10 .16 -.02 -.16 -.02
1st Time 143 T -.06 -.06 .02 .10 .06 .03 -.09 -.14 .06 .08 -.03 -.07 .09 .07 .09 .11
Effort 80 F -.21 -.12 -.12 .01 -.03 .03 - -.19 -.10 .04 .13 .04 .00 .14 .17 .10 .14
Attribution 63°M -.01 .03 .15 .21 .09 .09 -.09 -.14 -.04 -.02 .03 -.07 .03 .02 .06 .08

13t Time 143 T .09 .02 .09 .05 -.04 -.04 .19 .16 .16 .18 .08 .12 -.03 -.08 .02 .01
 Abitity - 8 F -.12 .03 .06 .06 .28 .08 .12 .18 .16 .02 .07 .26 -.09 -.20 .04 .00
,Attrlbutlon 63M .07 -.12 .02 -.01 -.22 -.25 .15 .08 .31* .40 .04 .07 .11 .03 -.02 -.04

1st Tlme 143 T-.03 .01 .18 -.11 -.05 -.07 A7 -1 -.09 -.05. .01 -.01 -.17 -.16 .05 .09
Luck *  80F-.11 .00 -.18 -.06 .07 -.07 -.09 -.24 --.17 -.10 -.03 .01 -.20 -.14 -.10 .04
Attribution 63 M -.03 .10 -.23 -.22 -.05 -.01 -.06 .00 -.11 -.06 -.03 -.03 -.21 -.25 .15 . .25

" 1st Time 3T .21%* .25 .03 -.01 -.05 -.00 .06 .08 -.09 -.12 .18 .19 ~-.14 -.15 -.09 -.07
Task Ease 80 F .24 .27 -.05 .11 .16 .00 -.22 -.07 .04 -.23 .11 .29 .02 -.16 -.09 -.04
‘Attribution 63 M .14 .10 -.06 -.10 .08 -.01 .19 .21 .09 .10 -.02 .10 -.16 -.22 -.12

]
.

o
i

K

1st Time 143 .06 .10 ..08. " .10 .02 .04 .01 .06 -.01 -.04 -.08 -.11 .02 - .03 .04 .07

T
‘Studying . 80 F .07 .07 -.08 -.00 .07 -.03  -.06 -.02 -.10 - -.07 .07 -.13 .13 .08 .08 .08
Attribution 63 M .10 .12 .19 .22 .06 .10 .04 -.04 .02 -.00 -.06 -.10 -.03 -.03 -.00 .06
an,Time 1377 .05 .05 .31** .30 .09 .15 14 11 -.12 -.02 .09 .03 -.04 -.15 .16 .10
Effort F .06 .09 .26 .33 .17 .61 27 .25 -.07 .08 .02 .25 -.01 .01 .22 .38
- Attribution 62 M .09 . .19 - .40** 58 .04 .07 .06 .20 -.12 .07 .08 .17 -.06 .10 .07 .28
2nd Time 137 T .05 .05 .04 .03 -.11 -.17 -.03 -.04 .10 .12 A1 .13 -01 01 .16 .11
Ability 5F .18 .23 -.060 .11 -.03 .30 -.16 -.04 -.06 .09 .17 .17 -.11 -.21 -.05 .09
Attribution 62 M -.06 .15 .11 .36 -.18: -.47 A7 .33 .28 .72 - .02 -.18 .09 .21 .22 .28

2nd Time - 137°T .08 .06 -.01 .04 .03 -.01 .18 -.19 .03 .02 .05 .00 .00 .03 .04 .05
Luck - 73 F-.02 -.18 -.06 . .35 -.05 .24 -.32% -67 -.02 -.08 -.08 -.13 -.25 -.21 -.08 -.02
- Attribytion 62 M .18 .17 .08 -.02 .07 .62- -.02 .10 .08 - .12 - .21 '.18 .25 -.40 .12 .30

15 .09 .10 A1 -050 .09 .06 -.09 -.10 -.07 -.07 .06 .10

2nd Time 137 T .04 .04 -.20 - -
Task Ease 75 F .04 -.02 -.18 -.37 -.08 -.05 ~-.18 -.06 .09 -.00 -.08 -.26 -.16 -.19 .05 -.06
Attribution 62 M .01 .08 -.18 -.63 .18 .44 .00 .00 .12 -.46 -.09 .08 .01 .01 .04 ~-.01

2nd Time 137 T .02 .01  .32%* .29 .11 .13 .10 .05 -.10 - .01 - .13 .06 .02 -.09  .27%% 22
Studying 75F -.01 -.14 .14 -13 22 .07 .22 .18 .02 .23 .02 .27 .05 .09 .33* .43
M1 - 010 - 53% 56 05 .41 .04 10 --.19 .09 .15 .15 -.00 -.28 .21 .17

Attribution 62

3rd Math 135 T .06~ 11 .15 .11 -.02 .04 .32** 33 -.08 -.19 -.10 -.17 -.04 -.07 -.10 .04
Ctassroom ~70°F -:01 (08 014 "-.25 -.00 .18 .42%* 51 =04 -.09 -.06 .02 .02 -.12 .15 .23
- Quiz &5 % .14 .08 .20 - .04 -.08 .07 .26 .05 -.10 -.16 -.16 -.24 -.05 .03 .04 .07

Math 1351 --.30%* .27 .37** .35 -.00 -.10 3%+ 23 .09 .02 .03 -.08 .00 -.09 -.03 -.12

Self- 70-F .26 .35  .35% - .14 .10 -.08 35 .15 -.02 7-.09 -.000 .14 -.02 -.10 -.05 -.04

M. 3T A7 J40%* 090 -116 =390 0 .29 300 .16 .12 L1t .07 -.01 .03 -.09 .01

" Concept2 65
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- TABLE 20 continued 7
Correlations of Classroom Environment Scales with Achievement, Self-Concept, and Causal Attributions for
Students With Perceptions of Success

Social Student Student Task Compet- Cooper- Student Teacher
Comparison = Teacher Input Organiz- ~ ition ation Autononmy Feedback
Relations ation :
MEASURE n r 8 r B r B r B r A r B " 8 r 8

General 137 7 .30%* .29 .25* .25 .04 -.10 .18 .09 .08 -.05 .03 .17 .04 -.05 -.04 -.09
Self- 72F .28* .47 .34* .12 .14 -.06 .14 .18 .01 -.21 .03 .17 .06 .01 .15 .04
Concept?2 65M .31+ .15 .16 .03 -.11 -.18 21 .23 .23 .27 .19 .22 .01 .07 -.16 ~-.06

3rd Time 135 T .10 .14 .14 .11 .12 .10 .02 .01 -.02 -.09 -.15 .01 -.02 -.08 .00 .04
Effort  70F .13 .13 .31 A7 A3 -.07 .16 .22 .04 -.1% -.10 .03 -.01 .07 .05 -.21
‘Attribution 65 M .05 -.04 .00 .28 .13 .09 -.14 -.21 -.06 -.12 -.16 -.14 .00 .23 .10 .2

Ird Time 135 T .24% .22 .12 .06 .15 .21 .01 .04 .07 -.08 -.10 -.25 -.01 -.07 .00 -.03
Ability 70 F .32* .22 .33 .14 .28* 44 .15 .06 .10 -.24 -.03 -.34 -.09 -.21 .21 -.06
Attribution 65 M .22 .01 -.08 -.15 -.01 -.219 -.07 -.21 -.01 .21 -.20 -.12 .05 .37 -.15 -.01

3rd Timer 1357 .16 .16 .03 .06 .05 .01 -.23*%-.25 - .12 .07 -.17 -.02 -.06 -.06 -.02 .04
Luck 70F .22 .10 -.03 -.29 .12 .29 -.05-.18 .21 .05 -.03 -.08 -.03 -.12 .13 .32
Attribucion. 65 M .10 .05 -.08 .02 -.04 .18 -.35*%-.23 .04 .02 .°-.03 -.41 -.11 -.19 -.10 -.19

3rd Time 135 7T .11 .12 .02 .01 .09 .10 -.10 -.10 .07 .00 - -.09 =-.11 -.01 -.01 -.01 .04
Task Ease 70 F .13 .13 .10 -.05 .16 .25 .06 .01 .06 -.18 -.01 -.07 .04 -.06 -.04 .01
Attribution 65 M .13 .24 A7 -1 .28
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3rd Time - 135 T .04. .07 . . . . . . . . 20 .02 .05
Studying 70F .06 .11 .06 -.06 .04 .32 .11 .28 .04 -.16 -.17 . -.45 -.06 -.02 .15 .11
Attribution 65 M .01 -.28 : Al 27 .11 .35
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Note. 1-tailed Significance: * p < .01, ** p < .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 < .01) and
attribﬁtions to ability at time three for the whole group (r = .24, p < .01) and for
females (r = .32, p < .01).
The Student-Teacher Relations scale correlated positively with the second

‘mathematics self-concept subscale for the entire group (r = .37, p < .001), females (r
= .35, p < .01), and males (r = .40, p < .001) and with the second general self- |
concept subscale forrthe enﬁre grkroup (r = .25, p < .01) and females (r=.34,p <

01). Student-Teacher Relations subscale was also related to attributions to effort at
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adm%néstration two (whole group: r = .31, p < .001; males: r = .40, p < .001), effort at
administration three (females: » = .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 feméles (r
= .28, p < .01). |
| “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 wholé group (r'= 31, p < .001)7 and for females (r = .35, p < .01).
There was also a positive corre!aﬁon for the third mathematics quiz for the whole
group (r = .32, p < .001) and for females r=.42,p < .001). Task organization also
correlated negatively with attributions to luck at time two '(whole group: r = =32, p <
.01) and at time three 'r(whole group: r = 23 p < .01; males: r = -35, p < .01)..
Thére was a positive correlation with attributions to effort at time two for females r =
| .27, p < .01) and negative correlation with studying at time three for males (r =-31,p
< .01)7

The Competition subscale had positive correlations for males at time one only
with mathematics self5COncept (r=.40,p< .001) and general self-concept (r = .40, p
< .001), and with éttributions 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.



TABLE 21

Correlations of Classroom Environment Scales with Achievement, Self-Concept, and

who Hold Perceptions of Failure

121

Causal Attributions for Students

Teacher

70K .18

.02

-.04

Social Student Student Task Compet- Cooper- Student
Comparison Teacher Input Organiz- ition ation Autonomy Feedback
Relations ation :

. MEASURE. - n r B r 8 r B r 8 r B r B r B r B
1st Math ~ 162 T .18 .20 .10 .09. ~-.03 -.06 .09 .06 -.03 -.07 -.00 -.03 04 02 -.08 -.07
Classroom 87 F .09 .11 -.02 -.02 ~-.03 -.09 .06 .07 -.04 -.05 06 100 -.04 -.04 -.11 -.12
Quiz ™M 20 .21 .18 . .18 -.06 -.02 L2 .05 -.09 -.07. -.10 .20 A0 .07 0 .03 .02
Math 160 T .11 .13 =02 .01 -.10 -.100 ~-.01 -.03 .09 07 -.10 .08 .06 05 -.06 -.02
Sel f- 85 F -.03 .02 .05 .08 -.18 -.16 .04 .00 19 .18 -.05 .06 -.33 -.14 -.12 -.12

Concept’ 1 75 M .24 .27 -.08 -.05 .08 .09 ~-.06 -.04 01 -.02 -.12 -.19 1 .05 -.02 .05
General 160. T L21* 23 .06 .04 -.06 -.12 .07 .03 -;02 -.04 .03 04 -.01 -.02 .04 .01
Sel f- 85 F .05 .08 .02 .05 -.15 -.21 .05 .03 02 -.02 .00 .1 -.09 -.11 -.15 -.04
Concept 1 75 M .35%* 36 .08 -.00 .07 .08 .10 .10 -.05 --.06 .07 -.03 07 -.01 .10 ~06
1st Time 160 T 10 1N .05 .01 -.04 .06 A5 U146 -26% -26 -.03 - =06 05 N .06
Effort 85-F .05 .05 .14 .16 .06 .03 .18 .16 =-.30% -.32 -.01 -.08 -.03 -.05 .08 .04
Attribution 75 M 15 -.17 -.08 .16 .02 -.02 A1 011 260 22 -1 .18 .22 -.21 .18 -.24
1st Time 160 T -.08 -.07 -.03 -.01 -.06-.09 -.11-.13 -.02 .01 .01 .04 .01 .06 .08 1N
Ability 85 F -4 -.13 .08 .09 -.02 .01 -.08 -.0% 05 .08 .01 .01 01 -.01 03 .04
Attribution 757M -.00 -.01 -.10-.10 -.13-.20 -.13 -.17 -.07 ~-.05 .22 .05 046 .02 .12 .18
1st Time 160 T -.06 -,03 .06 .10 .02 .09 -.07 -.08 ~-.02 -.00 -.11 -.17 .11 -.03 .03 .04
Luck 85 F .05 .05 .19 .25 .05 .07 ~-.05 -.10 06 .05 .02 -.09 .02 -.06 -.03 .-.03
Attribution 75 M- -.16- -.10 -.11 -.06 .00 .06 -.08 -.09 -.09 -.06 -.20 -.25 -.20 .03 - .10 .17
I1st Time 160 T .01 .06 -.08-.08 -.11-.13 -.11-.10 .02 -.00 -.01 .05 -.16 .02 -.06 .06
Task 85 F -.09 -.001 -,05 .02 ~-.14-.13 -.11-.11 .02 -.01 -.08 .01 .02 -.05 -,19 -,19
Difficulty 75 M .08 .08 -.07 -.11 -.06 -.09 -.14 -.13 .01 .01 .07 .07 -.16 - .07. .08 .i0
st Time 1607 .18* .22 .03 .04 -.09 -.O7 A3 .1 -8 -0 -1 -1 -7 <19 .07 .07
Studying 85 F 12 12 .06 .04 .01 .07 .09 .10 -.010 -.00 -.15 -.14 - -.18 -.16 -.09 -,08
Attribution 75 M 19 .25 .0? -.06 -.26 -.24 A4 .08 -.22 -.19 -.08 -.13 <14 -.15 .25 .26
2nd Time 1127 -.08 -.08 -.06-.12 ~-.16 -.16 A4 7 05 .06 -.00 .09 02 . 09 - .05
Effort 65 F -.23 .02 .02 -.06 ~-.23-.7% .29 .52 .01 -.0 .10 .78 AMo-160 04 -.35

- Attribution 47 M A5 0 41 .16 .16 .02 .11 -.07 .06 A5 -.03 -.15 -.47  -.06 .01 4 46
2nd Time 112 T -1 .12 .01 .02 ~-.06-.08 -.01-.08 -.08 -.09 ~-.02 -.01 -.10 -.09 .19 .19
Ability 65 F -.06 .09 .03 1M .04 -.07 .01 -.30 -.11° -.05 0460 06 -5 -0 .21 .09
Attribution 47 K .21 51 -.06 16 <016 -.32 0 -.06 11 -06 - 21 .02 -.10 ~.14 -,27 .12 .12
2nd Time. 1127 -2 -,00  .22* .26 -.03 -.08 -.03 -.14 -.08 -.06 .10 .07 -.07 -.08 -.00 -.01
Luck 65 F i A2 36 26 -.02 .06 .12 -.08 - -.18 -.13 6 N -.06 -.25 -.02 .00
Attribution 47 K -.12 -.22 .08 .66 ~-.06 -.47 -.25 -.61 .06 .03 .02 -.26 -.05 .18 .06 -.09
2nd Time 12T .08 .10 -.06 .03 -.09 -,09 -.13 -.17 .01 -.00 -.08 -.07 .02 .00 .02 .05
Task 65 F -.03 -.06 .05 .03 -.06 .12 ~-.07 -.21  ~-.08 .33 .05 08 -1 .00 -.02 .01
Difficulty 47 M .13 .20 -.07. .30 -.11 ~.3%5 -.23 -.30 12 -2 -2 -.6% .03 .12 .03 .10
2nd Time 112 T. . .04 .02 .01 -.00 12 .13 .06 .01 -.03 -.03. .01 -.05 -.13 -.09. .16 - .16
Studying 65 F --.11 -.12 -.03 -.12 .16 -4 -.05 -.07 ~-.06 _-.07‘ .02 .59 -7 -.22 .02 -.1%
Attribution 47 M A2 .0 "011"15 -.08 .04 .15 .08 -.10 -.26 -.13 -.31  -.03 -.02 .41* .55
3rd Math - 164 T .07 .08 -.05-,15 ~-.,00 -.04 -.14 -.14 . -.04 -.03 A6 0 .21 -.02 -.06 -.03 .01
Classroom 94 F -.05 -.00 -.06-.11 ~-.05-.04 -.18 -.14 - .06 .14 _.25* -.07 -.04 ~-.01 .02 .10
Quiz ' 30 - -2 - 07 .01 -.01 -.13 07 -1 03 .03 .01 17
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TARLE 21 continued

- Attribution 70 M -.06

ions of Classroom Envirorment Scales with Achievement, Self-Concept, and Causal Attributions for Students

Correlat
who Hold Perceptions of Failure
Social Student Student Task Compet- Cooper- Student Teacher
Comparison- Teacher Input Organiz- ition ation Autonomy Feedback
; Relations ation
MEASURE n r B r B r B r B r B r B r B r B
Math 164 1 .10 . .08 -.12- -.11 -.08 -.09 ~-.02 -.07 .17 .08 .08 .15 .02 .01 -.06 -.05
Self- $ F -.02 -.08 ~-.09 -.10 -.07 .09 ~-.08 -.07 200 .12 .10 -.07 -.10 -.04 -.07 .08
Concept? 70 M 200 .34 -.220 .11 -.09 -.10 .06 .05 10 .15 .05 -.04 L5 041 -.08 -.01
General 166 T 30** .23 .09 .04 .06 -.01 .15 .08 .21* 10 .16 - .03 .20 .12 .08 .03
Self-- 9% F 26 .12 19 27 .08 -.12 .14 -.01 14 .10 .21 .02 12 .05 .13 .16
Concept?2 TOM J39%* 42 -.01 ,"03 -.03 .06 16 .17 .25 .04 .09 -.01 .28* .09 ~-.05 -.07
3rd Time 1647 -.04 .01 .06 .11 -.13 -.15 -.G3 -.07 -.02 .02 -.12 -.10 ~-.09 -.05 .02 .05
Effort 9 F 06 L4 .07 .00 -.08 -.26 -.05 -.15 10 .M .03 .12 .06. -.00 .03 .10
Attribution 70 M- -.23 ~-.02 04 12 -.24 -.17 .03 -.10 -.17 -.06 -.29* -.29 -.19 -.07 .00 .12
3rd Time™ 164 T .02 -.01 "-.04 -.05 .00 .04 .04 .04 - .07 .07 -.04 ~-.05 .02 .03 -,06 -.08
. Abflity 9% ¥f ~,03 -.31 -.01 -.23 .03 .18 .04 .03 22 .36 -.02 -.11 -.03 .06 .07 .09
-Attribution 70 M .07 .15 0 -.13 -.12° .04 .14 -.06 .11 -.11.-.28 -.08 ~-.12 .07 . .19 <15 -.07
3rd Time 16417 -.17 -.16 -.03 -.06 -.06 -.01. .02 .01 -.04 .02 ~-.05 -.03 .03 .06 .04 .06
Luck 9% F -.11 -.18 06 35 -.11 -.32 .03 .07 01 -.04 -.03 25 -.07 .15 .16 -.09
Attribution 70.. -.32* -.31 -.11 -.19 -.01. -.10 .04 .01 ~-.09 -.35 ~-.05 .13 25 .42 -.09 -.01
3rd Time 164 T .02 -.06 ~-.00 -.05 .06 .11 .18* .20 .08 .06 .05 .04 .03 .00 .01 -.06
- “Task 94 F .00 --.15  -.01 -.12 .12 .20 .04 .10 120 .26 .05 .06 -.02 .07 -.08 -.16
,Diffi:ulty 70 M .01 .03 01 .19 -.03 -.06 .35* .25 .00 -.19 .06 -.08 13 .20 .09 .00
3rd Time 164 T - -.08 -.09 .08 .07 .04 .06 -.02 .02 ~-.04-.01 -.06 -.01 -,06 -.05 -.05 -.06
Studying 9% F. -.14 -.20 .21 A5 05 -.01 -.14 -.20 02 .08 .09 .15 .01 .03 -.15 -.31

.03 -.11 -.23 .04 -.05 .13* .1 ~:09 .10 -.21 -.12  -.146 0 .02 :05 .30

Note. 1-tailed Significance: * p < .01, ** p < .001.

.

Perceived Failure Grou

For the students in thé perceived fai!uré condition (see Table 21), there were
positive cbrrelations 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 < .001) and second general self-concept

7‘ scale’f(Wh"oEe 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
fime three (r = .32, p < .01). |

The Student-Teacher Relations subscale correlated positively with attributions to
bad luck for the whole group (r = .22, p < .01) and for females at ytime two (r = .34, p
< .01). At time three, task organization cdrrelated positively with task difficulty
attributions for the entire group (r = .18, p < .01) and for males {r = .35, p < .01).
Competition correlated négatively with attributions to low effort ét 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 < .01) and negatively with effort attributions at tirhe three for males (r = -.29,
p < .O1). The Student Autonomy subscale was related positively to the second general
se!f—cdncept measure for the entire group (r = .20, p < .01) and with males (r = .28,
p < .01). Teécher 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, 18 males and 20 females. Two students
(one male and one female) were selected from each class. !nor’\e class, none of the
‘females would agree to an interview. An observation noted was that females from
Chinese and East Indian backgrounds were less likely to agree to participate than

females from other ethnic backgrounds. In one class two female Chinese students did
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- agree, on the condition that they were interviewed together. Therefere, the format
varied slightly. The students did not talk while respondingto the questionnaire. The
questions were read and the researcher waited before proceeding to the next question
until both subjects were finished with their response.

o Students interviewed represented a broad range of achievement. The overall

Wrﬁrst tern'rmathematics percent ranged from 25 to 95 for the 39 respondents. The

77 rnean was 69.50 (SD = 16.84) and the median 71.50 for the total group. For females,
7 ‘the mean was 69.90 (SD = 17.82) and the median was 70.00. For males, the mean
 was eg 10 (SD = 16.28) and the median was 73.00.
| Table 22 includes students most common responses to the success and failure
scenanos for same sex, and different-sex protagonlsts Each student rank-ordered
setecuons 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 attrrbutlons
was given high rankrngs Validity evidence would be lacking if student-supplied options
were highly ranked. Very few students supplied responses beyond the set presented
e and, there was little- agreement This pattern vahdates the attribution measure since
students gave precedence to optrons in the supphed affect set.

The first hypothesrs with respect to the interviews was that females in the

~interview group would expenence more shame than males following failure. Males did




TABLE 22

Frequencies for the Two Most Common Student Choices for the Interview Scenarios

How do you think s/he would feel? What do you think s/he would say when
asked why s/he did so well/poorly?

~ Disappointed 5

Sad

Unlucky 6

Attribution Attribution Attribution Attribution
Same - Sex f  Other Sex f Same Sex f Other Sex f
Level of Effort
Females
Hi Effort/Success Happy 18 Happy 17 Tried Hard 11 Tried Hard 9
‘ o Surprised 1 Surprised 2 Studied Hard 6 Studied Hard - 5
/Failure Disappointed 8 Disappointed & Not Smart 7 Unlucky 8
Sad 6 sad 5 Unlucky 6 Hard Test 6
Lo Effort/3uccess Surprised 14 Suprised 11 Lucky 12 tucky 10
Happy 4 Happy .7 Easy Test 3 Smart @ Math -4
/Failure No Surprise 13 No Surprise 8 Did Not Try 11 Did Not Try 8
Humiliated 3 Humiliated . 5 Hard Test 3. pid Not Study . 5
Males
Hi Effort/Success Happy 13 Happy 17 Tried Hard - 10 Luck -9
surprised 3 Surprised 2 Easy Test 4 Tried Mard 8
/Failure - Sad 7 Disappointed 7 Hard Test 7 Hard Test 7
Disappointed & Sad 7 Unlucky "5 Not Smart .6
Lo Effort/Success surprise 12 Happy 12 Lucky 11 Smart @ Math 9
Happy 8 Surprised 7 Smart @ Math 5 Easy Test 6
/Failure No Surprise 10 No Surprise 7 Did Not Try 11 Did Not Try 7
Sad 4 Disappointed 5 Unlucky 4 Unlucky 5
Ability Level .
_ Femates :
Hi. Ability/Success Happy 13 Happy 10 Smart @ Math 12 Smart @ Math 11
No Surprise & No Surprise 7 Studied Hard 3 Lucky 3
/Failure Disappointed 7 Disappointed 6 Hard Test 7 Unlucky - 11
Sad 4. Surprised 5 unlucky 5 Did Not Try 4
Lo Ability/Success =~ Surprised 13" Suprised 10 Lucky 13 Not Smart 9
Happy 6 Happy 8 Tried Hard 3 Unlucky 5
JFailure No Surprise 7 Sad 7 Not Smart 14 -Lucky 8
Sad 6 No Surprise & Did Not Try - 2 Smart @ Math 5
Males :
Hi Ability/Success Kappy 14 Happy 15 Smart @ Math 17 Smart @ Math 12
No Surprise 5 No Surprise 3 Studied Hard 2 Lucky 3
/Failure Disappointed 9 Surprised 8 Unlucky 8 Unlucky 6
Surprised 8 Disappointed 7 Hard Test 3 Hard Test 4
Lo Ability/Success Surprised - 10 Happy 11 Lucky 9 Lucky 10
Happy ¢ Surprised 8 Tried Hard 4 Tried Hard 3
/Failure Sad 7 Sad 8 Not Smart 9 Unlucky 7
No Surprise &6 No Surprise & Unlucky 5 MNot Smart 4
Luck
Females
Luck/Success Happy 9 Surprised 9 Lucky 13 Lucky 10
Surprised ¢ Happy 8 Tried Hard 3 Tried Hard 3
/Failure No Surprise - & No Surprise 7 Not Smart 12 Not Smart 7
Disappointed 5 Sad 4 Did Not Study 3 Did Not Try 4
Mates
Luck/Success Surprised 13 Surprised 12 Lucky 16 Lucky 14
Happy 6 Happy 8 studied Hard 2 Tried Hard = 3
/Failure No Surprise 9 No Surprise 7 Not Smart 8 Not Smart 6
6 5

Hard Test
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TABLE 22 continued

Frequencies for the Two Most Common Student Choices for the Interview Scenarios

What do you think s/he would say when

How do you think s/he would feel?
asked why s/he did so well/pooriy?

Attribution Attribution Attribution Attribution
Same Sex f Other Sex f Same Sex - f Other Sex f
Task Difficulty/Ease
Females
Difficult/Success Surprised 15 Happy 3 Lucky 12 Luck 8
Happy 4 Surprised 7 Tried Hard 7 Tried Hard 6
Failure - Sad - 10 No surprise 7. Hard Test - 7 Hard Test 7
) E No Surprise - 6 Sad é Not Smart - 5 Not Smart 5
Ease/Success Happy 9 . Happy 2 Easy Test 10 Smart @ Math . 7.
No Surprise 8 No Surprise 7 Smart @ 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
Males .
Difficult/Success Happy 10 Happy 10 Tried Hard 10 Lucky 7
’ Surprised 10 Surprised 8 Lucky 7 Tried Hard 5
~Failure Happy 13 Disappointed 7 Easy Test 13 Hard Test 8
) No Surprise 6 Sad 5 Smart @ Math 3 Not Smart 5
.. Ease/Success Disappointed 7 Happy 11 Hard Test 10 Smart @ Math 8
“Surprised - & 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 Unlucky 6 Unlucky 5
- Studying
Females
Studied Mard/Success Happy 15 Hasppy 16 Studied Hard 9 Studied Hard = 7
. No Surprise - 2 'No Surprise 2 Tried Hard 5 Tried Hard 5
/Failure Disappointed 7 Ashamed 6 Unlucky 6 Unlucky 8
; ' Sad 6 Sad " 4 Not Smart 5 Not. Smart 3
Didn*t Study/Success. Surprised. 11 Happy 0 Lucky 11 Luceky 11
- Happy 7 Surprised 9 Tried Hard 4 Easy Test 3
/Failure No Surprise 14 Sad 5 Did Not Study 6 Did Not Try 10
Sad 2 No Surprise 5 Did Not Try & Did Not Study - 5
Males
Studied Hard/Success  Happy 14 Happy 15 Studied Hard 9 Tried Hard 8
N No Surprise 3 No Surprise 3 Tried Hard 8 Studied Hard 6
/Fatlure - Disappointed: 8 Sad 7 Hard Test 10 Hard Test 10
) Surprised 3 Surprised 7 Unlucky 8 Unlucky 7
Didn't Study/Success Surprised 13 Happy - 15 Lucky 10 Lucky 7
R Happy 7 Surprised S Smart @ Math 5 Easy Test 5
fFaiture  No Surprise - 12 -Sad 6 Did Not Studyl0 Did Not Study 8
) Mot Surprised 6 Did Not Try & Unlucky 4

Sad 3

Note. Females n = 19, Males n= 20

not rank "shame" as their first option for either same-sex or different-sex students.
Fema!es ranked "humiliation" first, for a same-sex failure scenario in a low effort
situation. From queraes made by students durmg the lnterwews it seems likely that

students dld not dlscnmmate between shame ‘and humiliation. Shame was also ranked
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first tWice by females for different-sex failure in a low effortrsituation and failure in a
studying hard scenario.

The second hypothesis was that males in the interview group would rate
',f'emales in the hypothetical situation differently than males. Males would attribute
females’ success to effqrt or luck and males chCess to abiﬁty. Females would not
diffe! in their ratings. Males did rate attributions following success and failure situations
for same-sex and different-sex scenarios differently for seven of kthe' 16 scenarios.
‘ Th’ere were variatio 1s for four success scenarios and three failure scenarios. When
high effort was ek’efted in a success situation, the response was "easy test" for the
same-sex student, but "smart in math" was chosen for different-sex students. The
- other option selected did not vary between the sexes. For the low éffort/success
kscenario, "smart in math" was indicated for same-sex and "easy test" for different-
sexes. The other respOnse provided did not vary between the genders. For 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 ‘feasy test" for opposite sex. Again the other option was the same for both
genders. In the difficult test/failure scenario, "didn’t 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 séxes. In the didn't study hard/failure‘scehario,
“didn’t try hard" was identified for same-sex students ‘and "unlucky” for opposite sex.

The second option selected did not vary be’twe'en‘genders. Finally, for the luck/failure .
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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 gehders.

The hypothesis that males rated femaies differently was supported by
respd'nses in seven of 18 scenarios. In two cases maiesattributed success for males
td ability and in one ease attributed females’ success to luck. Other responses lacked
- a discernibie pattern. S

The second part ofthe 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; tour succees scenarios and four failure scenarios. In the
| high abiiity success scenario 'femaiesr rated femaies as "studying hard" and males as
"lucky". In-the low abiiity/surccessscenario 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 low effort/success
scenario, the cause was attributed to an easy test for femaies, but for maies it was
“smart in math". For the high effort/failure scenario, the females’ cause was "not smart
in math“'arid males as having a "difficUlt test”. For the Iow effort/failure scenario,
females’ failure was ascribed to having a "difficult test" and males’ to "not studying
hard". In the high ability /failure scehario, it was a "'diﬁicult test" for females and "didn’t
try hard" for males. In the low ability /failure situation, "didn't try hard“ was the cause
for females and males were seen as “unlucky”. In these variations, ‘females tended to

attribute females’ success or failure to effort or task difficulty. 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 same-

'sex and different-sex protagonists for how the student would feel about the success or

failure simation.
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CHAPTER 5
DISCUSSION AND IMPLICATIONS
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 ther hypothesis, ardriscussion 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

mma

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 (o <.001).
This is 'consié.tent with other researchery's’r ﬁndings (Marsh, 1984; Marsh, 1990a; Marsh
et’al,1991). Sigrhrifri,c,aht bo’siﬁ&e c';:rfélatibné were fdurnd regardless ofr whether students

perceived outcomes as success or failure at each administration period (p < .001).
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Thus, students with a higrher self-concept in mathefnaiics tend to be higher
achievers and studente 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 situatione for male and female students on
the two tirnesrthat 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’ methemetics self-cencept prior to the
learning outcome. ‘Th'e 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, whieh was borne out by
results. Generally, students who expected te rdo'well WereSUCcr:e'ssful.

- These findings have an implication for ennan'c'ing 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 enhancementrof one may enhance the other in a

cycle of ascending.performance..
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Relationship of Academic Self-Concept and Causal Attributions
Summary o | |

It was expected that attributions to internal causes (ability, effort, and studying)
would correiatepositive!y with mathematics self-concept under both successful and
failure conditions. This hypothesis was confirmed in terms of attributions to ability, but
not effort or studying. Following success there were no statisticaﬂy significant gender
differences in terms of ability rattributiohs. However after failure, positive correlations
were fdund between éﬁributions to effort and méthrematicsr self-concept for females at
- time one and for males at time two (p < .01). For studying attributions, in one of three
: administration periods a negative correlation was found following success for the total
group Vanrd‘for females. On one other occasion following failure, there was a positive
correlétion'fof'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 anticiypated to
be stronger than the relationshiprto effort or studying. This was confirmed.

Another expectation was tha" sorrelations between mathematics self-concept
and internal attrjbutions (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.
The.f ‘was not strong support for this hypothesis after success. Only on one of three
' occasions was there a ’signiﬁcaht'pos‘itive correlation found between internal

attributions -and mathematics self-concept (p < .001) for students. None of the
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correlations betwéén mathematics self-concept and external factors were significant (p
| > .01). There were no differences between'gendiers.

In the failure condition, internal attributions were significantly and positively

, corre!ated with mathehatics self-concept on all three administrations for both genders.
There were also significant positive correlations between external attributions and
mathérhatics self-concept on all three administrations for the total group. Data from
femé!és COhtributed greatiy to this significant résuit for the total group. On two out of
three occasions the corfelaticns were significant for females, while the correlations for
males were not significant at any time. The only time that the correlation between self-
‘concept and internal attributions was significantly higher than the correlétion between
self—concept and external attributions was at time two. This was the case for the total

| group and for males and females. There we_rer no significant gender differences at time
one, when internal attributions were positively and statistically significantly correlated
with se!f~concepf. 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-concept was not detectably

- different from zero. The correlatioh 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 implications

Ability attributions correlated positively with mathematics self-concept in both

success and failure conditions at all three administration times (p < .001). This means
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- that: following seccess, students with a higher self-concept tended to make
r 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
77 éttributions to ability. Converseiy; students with low se!f-concept scores tended to
. make attributions torlow ability foilowing failure. This result was consistent with other
research (Marsh et al, 1984; Marsh, 1984). The findings of the current research
constftUte strong evidence in understending the relation between mathematics self-
concept andrcausal attributions because of the study design wherein perceived
~success and feitu're events were actual outcomes from students’ classroom work. It
seems reasonable that students would give greater weight to the importance of an
| koutcorne from their own academic learning than an imragined outcome.

Following suceess', effort attributions did net 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 rconclusive statement can be made.

There wes seme evidence of students making studying attributions. On one
success occasion attributions to studying correlated negatively with mathematics self-
eoncebt 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
, highe,r!self»eonceptstu,dents did not. Theresults follewing feilureprovide some
evidence that Iow:‘self-concept Studentstended to attribute their failure to lack of

studying, but higher self-concept students did not. This occurred on one occasion for
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the whole group and for both rhales and females, and for females only on another
rroccasion. |

That attributions to studying and effort fonowing success did not correlate in a
consistent and significant way with mathematics self—'concept is consistent with the
ﬁndings of Ames (1978) and Ames end Felker (1979). This agreement is of interest
since Ames’ measure fccused on general self-concept, whereas the current study
used a self-conceptmeasure specific to content area. The results’ for perceived
_success are not consistent with the findings cf 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 resuit of this study consistent with the research of Marsh et al. (1984) andk
Marsh (1984) was that the correlation between ability attributions-and mathematics
self-concept was stroriger and more stable than the correlation between effort ur
- studying attributions end 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
(Welner 1986). Thus students are aware that their effort ﬂuctuates in different
| academnc s:tuatlons whereas they construe personal academ:c abmty as a quahty they

carry relat:vely unchanged to each learning outcome. The current results based on
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real classrocom 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/failure group depended on a personal judgment of success/failure accordihg
td students’ own internal metric rather than a trestr score.
| An impliéation for classroom instruction is that the relationship between
mathematics self—cohcept and peréeptions of mathémratics ability ié relatively stable
among eighth‘-grade stpdents. Therefore, students with a !oweyr 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

mterventnon that dlrected students to attribute failure to lack of effort The results in the

f’*’i‘.{i_f";;‘iicurrent study show that 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.

Grohping attributions along a Continuum from internal to external did not yield
Clear résults. When factors were combined according to internal or external
dimensions, only on one success occasion was the correlation between internal
faétors and mathématics self-concept significantly higher than the correlation between
, external factors a,hd mathematics‘self—,concept; There was only one failure occasion

where the correlation with internal factors exceeded the correlation with external



137

factors. Grouping causal attributions according to a simple internal/external dichotomy
does not clarify explanaﬁons of drifferences in self-concept.

These results are not in accord with the hypotheses based on previous studies
7— (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. Studehts with a lower self-concept tended to attribute failufe to both
internal and external factors.

Aftributions And Achievement

Summary

it was predicted that correlations of mathematicsr achievement with ability, effort,
and étudying 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 (p < .001). There
were signiﬁcant— positive 'correlations for females at ail three administrations. Males had

a significant positive correlation only at time three. There were no correlations
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détedably 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 for failure. For these students, attributions to effort,
studying, and ability were significantly and positively correlated with mathematics
achievement at all three administration periods (o < .001). Both females’ and males’
positive correlations between effort and quiz score attained significance twice. For two
administrations fema!es’poéitive correlations between studying and quiz score were
significant. This was not the case for males. The positive correlations between ability
‘and quiz score were sfgniﬁcant for both genders at all three administration periods.
| The hypothesis that correlations between mathematics achievement and
attributions to ability wouid be higher than the correlations between mathematics
achievement and effort or studying attributions was confirmed for success situations
across all thrée administrations. Fdr students who perceived test results as
unsuccessful, the correlations between ability attributions and achievement did not
differ significantly from correlations between éffort or studying attributions and
achievement (p > .05).

It was expected that students with higher academic performance would be
mere likely to attribute‘ success to the three internal attributions, ability, effort or
studying. The hypothesis was upheld for ability attributions for both genders (p <
.001) but not for effort attributions (p > .01) or for studying attribdtions (p > .01).

For both éﬁccess and faflure, the correlations between students’ mathematics

quiz scores and internal attributions (combined total for ability, effort, and studying)
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were expected tb be higher than the correlation between quiz scores and exterﬁal
attributions (cdmbined 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 gehder (p > .01). The hypothesis |
was clearly supported for failure situations.

In the failure condition, there were significant cdrrelations 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 tban the correlation between achievement and external attributions
on all three administrations and for both genders. |
Discussion and Implications

There was a tendency for successful students to aftribute success 1o high
ability. This tendency was more proncunced for successful females than successful
males. Successful students were less likely to ascribe success td effort or studying.
The tendency of unsuccessful students was to attribute failure to low ability and also to

low effbr’i br studying at all three administrations. This ﬁnding agrees partially with
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previous research findings {Marsh et al., 1984; and Marsh, 1984) that students tend to
rmake attributions to both effort and ability in SUCCESS and failure conditions.

Following success, the relationship between a‘biiity'attributions and achievement
was etrongerthan the relationship between effort or studying attributions and
achieVement; there were no significant correlations betWeen effort or studying
, attributiqns and achigvement. That the relationship was stronger for abiiity and

~_achievement ie also consistent with previous findings (Marsh, 1984; Marsh et al.,
1984); However, the results differed after failure when theie were no detectably
significant differences between ability and effort or studying attributions with
achievement. |
Students with higher academic performance tended to attribute success to

’ absiity ThiS tendency was consnstent for all students across the three admimstrations
| regardiese of gender. Again, this finding is similar tq previous results which also found
that both ability and effort correlated positively with .academic achievement (Marsh,
1984;Marsh et al, 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.

| , ijc eeems reaSOnabie toexpect that s,uccessfei;Students would ’make attributions

to high ieveis of internal causes, SUCh as ability, as well as effort. That they did not
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mak’ey attributions 'to'high levels of effort is a problem Vfor fukrtherr investigation. One
suggestion that oﬁeré a possible eXpIanatioh is the chlturraf background of students.
One mi'ght 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
cchoosing Chinese students. The intention was to determine if this cultural group had
: resulté similar to the total. This was confirmed. in may be that the overall results reflect
the influence of Chinese students because they constituted a plurality. Howsver, this
ihﬂuence is unclear without conducting further analysis with explidt comparisons of
results by ethnic or language groupings. A more general explanation is kthat
percepﬁons 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, t'herre are impl‘icat’ions for attribution
retrainihg 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 & Omelich, 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 to bw ability may hinder student
learning (BorkOWski, Weyhing, & Carr, 1988). Learning is a cbghiﬁve act in which

students must engage actively. Retraining would benefit students if the instruction
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makes students aware that their negative attributions decrease their motivation 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—cohcept as well as
achieQement. Lower self-concept students who focus on ability as a cause may feel
thét hi’gher ability studentsr do hbt need to éxpend 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
) effdrt for both higher and lower-abiiity students may redﬁce the stigma attached to
exertihg fnaximum effort.

In this sampie, rrstkudent'rs' perceived high a'bility' to be the dominant source of
sucrcé;ss.'The'two othér' internal attributions, effort and studyingrwere 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 intérnal causes would be
more common in suécess situaﬁons. On only one success occasion was the
corrélration between mathematics quiz scores and internal attributions greater than the
corre%étion 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’

achievemént wasr more closely related to internai than external causes. This

“correspondence held for both genders despite the finding that fémales also made
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significant attributions to external causes on two failure conditions. This is similar to the
results of Marsh (1984) and Marsh et al. (1984).

The conciusion 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 subcess.

Gender Patterns

‘Summé[y

Mathematics Self-Concept.

One primary hypothesis stated that males’ mathematics self-concept scores
would be higher than females. This hypothesis was canfirmed 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,r females’ performance in
mathematics would be superior. This was also supported. Females’ first semester
mean mathematics average was signifibantly higher than males (p < .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 self-

concept also failed to be confirmed. The expectation was the relationship between
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- mathematics self-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

' corre!atlon (r = .52) was found for both genders from the fsrst quiz resuits, and on the

o thsrd quiz the correlations did not differ szgnuf:cant!y (males: r = .59; females: r = .53).

Causal Attributions.

It was predlcted that gender dtfference patterns would appear for internal
attrlbutlons 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
fof causal attributions provide partial confirmation of the hypcthests. After the first test,
rm‘ales attributed success to ability more often than females (o < .01), but there was
no significant difference between genders in effort attributions (p > .01). At time two,
there were no gender differences for ability attributions but females attributed success
to studying more often than rnales (o < .Ot). On the final administration the hypothesis
was confirmed. Mates attributed success to ability (o < .01) more often, while females
attributed scccess 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 ascrlbe failure to low effcrt. This hypothesis was not confirmed
at any of the three admtni‘Strations. No‘gender differences were significant (p < .01)

following failure.”
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Aﬁrigm'i'gns gnd Self-Concept.

A within-gender hypothesis bredicted 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 administratiqns (o < ‘.01).

| Interviews.

Within the subgroup of students partiéipating in interviews, rit was hypothesized
that females would experience Vmore shame than males following rfailu’re. This was
observed. Females 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
situation and following failure in a studying hard,sﬂcenrariof Males did not rank "shame"

| és their first option for either same-sex or different-s'ek characters in the scenarios.

Anoth’er hypothesis was that students inteNiéwed wbtﬂd rate females in the
hypotheticai 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 support for the hypotheéis 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 ene case a female character’s‘
success ‘was attribﬁted tdf'luck.' Other re’spﬁr’isesk Eacked a discernible pattern.
| The second part of,'the hypothesis, that fémales wou!d‘ not rate male characters

differently frbm‘fémale" characters in régards to attributions, was not supported. In
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eight cases female students did rate male charract}ers differently from female
characters, four success scenarios and four failure scenarios.

Discussion and Implication
Mathematics Self-concept.
" 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
7' ('Byrne"& Shavéléon, 179:87; Tapasak,:1990). Néithér males nor ferhales gave
abprbpriate weighting to achievement results as a'contributor to mathematics self-

concept.

A_classrbbm implication ariSing from theée find'ings is that one may expect that
| higher levels of achievémént in mathematics to be éssociéted with higher levels of
mathematics self-concept. That males’ mathematics self—concept is higher than

" females’ is a conundru'rh;""l’he highéf achievement found for femalés éhbuld contribute
"to'highrér' levrelsrorf méthefnatics self-concept. kConverséIy, the lower kachievement for
males should have contributed to relatively lower levels of self—concépt. Thét this is not
the case is a subjectr for furthér investigation. Oné évenue on investigation might be
teacherS",gender. In the current study half of the rﬁathematics 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 classés. It may be thaf over students’ schoolkcali'eers the
prepohderance of mathérﬁatics teachersk have been male, réinforci’ng a concept that

mathematics is a domain of males.
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| Predicted Aghievement.

Stipek and Gralinski (1991) found that \rvhen 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 contradfctory
findings could be that the sample of students in the current study includes many
higher achieving students who have high performanlce expectations re‘gard!essk of their
a 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 Seif-Concept and Achievement.

- Females and males did not differ in correlations between mathematics self-

concept and achievernent. Although females 'did hold a'Iewer mathematics self-
coneept, the strength of the relationship betweenrself-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 concIUde that there is a gender
difference in the relationship between self-concept and achievement in mathemafics.
There were gender differences found in attributions made by students to explain
the cause of success outcomes, but the pettern lacf(ed consiStency. With three
Opport'unities"fd make ceusal aftributidns in this 'srtudy, there wesoppbrtunity to eeerch

for temporal stability. On two of three occasions, males attributed success to high
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apility whereas females did not. On two occasions females made attributions either to
: studying or effort whereas males did not. Studying and effort were offered as separate
rchoices because some teachers anticipated different students would perceive these
5causai aﬁributions differently in temporal terms. The logic went along the lines that
students who spend a Week studyihg for a test may nct feel that effort during the test
. Was important. Thé fesults" 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
aﬁributionswere positively corrélated (time one': r= .47; time two: r = .51; time three:
r = .49;p < .001).

There were no gender differences rin at’tributiqns followihg failure. The results
 after failure correspond to those reported by Ryckman and Peckham (1987a, 1987b),
buf contradict results from Stipek and Gralinski (1991) and Woudzié (1991). In the
‘Iatter studies, femaies were found to ascribe failure to low ability more often than
males. These reysear’chers also found that feméles rwere less likely to ascribe success
to ability than ma!es. The tendency for fenﬁales was to select effort as the source of
their success.

That Woudzia’s results were not replicatedrin the current study has special -
ihterest in rterms of the generalizability of the findings. One would expect similar
resultsgivkenk 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 uS’ed,,that is the same attribution measure followed a
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teacher-developed classroom mathematics quiz.' Oné 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
curreht study were in the eighth grade, their first year of secondary school. Midgley,
Feldlaufer, and Eccles (1988) fqundrstudents in elementary and secondary schiools
had differing perceptions of classroom learning structures.r Secondary students
reported fewer opportunities for quality interactiohs with the feachér, or their
classmates, they were not auowed to make as many decisions, and more relative
, compafisons were made among students. One might speculate that different

perceptions of the learning environment may have influenced results.

Attrirbutirons and Self-Concept.

Mathematics self-concept may have a stronger relation to causal attributions
than to gender. That higher self-concept girls were less k!ikely to attribute failure tor lack
of ability is consistent with results fpund by Covingtonra‘nd Omelich (1985). 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 failufe. 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
conclusiohs on the basis of gender alone.

This is ,é major ifnplic’:ation for instruction, that-one should not make simple
dichotomies of attributions élong ‘gehder lines. Acade,mic self-concept is also related to

achievement. Higher self-concept females made attributions that were more similar to
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those of higher self-concept males than to those of lower self-concept females.
'VAnothér coﬁcern is the ‘orutcome situation. Effort attributions did not differ between
genders fol!owing failure. Self-concept was sfgniﬁcantly correlated with attributions to
ability in both success and failure conditions for females and for males.
Interviews.
Affe;:t waé not measured directly in the survey instruments administered in
- class, but it'wasr a m’ajorr component Qf the questions asked during interviews. There is
some evidence that females experiénced more shame than males in the hypothetical
scenarios. Covington and Omelich (1985) also found that females experienced more
shame than males following failure. Thus, ihe evidence from the current study tends to
- support the hypothesis that females attribute more shame to a failure outcome than
" ’males, especially sin?;e the males inteNiewed did not give "shame"” a high ranking.
Howevef,—these gender differences may not be reliable due to vocabulary used in the
interview. A few students ‘questioned the intervieweﬂr about affect definitions, indicating
that they did not undersiand the meaning of “humiiiation.“ Many of the students who
participated in this sample were speakers of English as a second language. If a few
~ lacked a clear deﬁnition of some affective terms, it seems reasonable that others may
also have béen uncertain, but failed to voice their concerns.
Baséd on findings by Sousa and Leyens (1987) the interview hypothesis

- predicted that males’ tendency would bé to attribute a female character’s success to
effort and 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
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femaier characters. There was no support 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 studenté in university. Perhaps adults had a longer time to
make between-gender observations of performance, while adolescents have only
begun to make such 4c0mpa'risons.r Another source of differing kﬁndings could be
cultural. Sousa and Leyen’s 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 ascribtions of events ih ther
scenarios. An observation was made that many of the other-sex ljudgments made by
students seemed to be based on arbitrary assignrrnent,rrrather than on deeply héld
perceptions. An example is a statement that “I’ll mark it this wayr because | don't want

the girls to have the same ratings."

Attribution Patterns Acfoés Time
Summary
In this section findings that were significantly correlated With atfributions for
every oné of the three administration periods are summarized.
Attributions to ability were positively cbrrelated with mathematics self-concept
after success and failure for bofh males and rfemales. Following success outcomes,
none of the éﬁrre!ationé betweéﬁ mathematics self-concept and attributions to effort ’

were detectably differeht'from' zero. Again, this was true of both males and females.
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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
Vfo"llowi’ng 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
co%rrelated with females’ attributions to ability following success. This stable relation
occurred three times for females, yet only once for males. Attributions to Iaek 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
etudyiag 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
“that attributions to ability and mathematics achievement were higher following success
than attributions to effort. Perceived ability was more closely related to achievement on
“all tﬁree 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
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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 difficuity) on all three occasions. This
stable resuit 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 relati'onship between ability
attribuﬁon and mathemétics self-concept. That i's, both males andrfe’males 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 ndt.
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 fhe success event. Conversely, when lower
self-concept students fall they are wilIring to accept this negative evidence that they

lack personal competence. Low levels of self—t:oncept are related to a tendency to
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Like m'athematics self-concept, achiévement wés closely related to the internal
cause of ability. Foliowing successrthe correlation between achievement and ability
was significantly greater than the correlation between achievement and effort. Also like
the relationship with mathematics self-concept, bbth 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 resuits 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. Whén 'students failekd, internal causes were
significantly correlated with mathematics self-concept and with achievernent
represented by scores from classroom mathematics quizzes. This indicates that
students with lower sélf-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 oh intefnal causes for failure when they
had a higher mathematics self-concept, regardiess of gender.

One interesting gender difference finding for success outcomes 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
imp!icéﬁoh' is thrat mérler'students with é i'ower’ mathematics sélf—cohcept had a

tenden,cy to attribute,their:su'ccesrs,to good fortune. -
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Correlations Of Achievement And Motivational Factors 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 selrf-rconceot,r mathematics quiz
- score, and general academic self-concept. There were eight factors examined within
the classroom environment: social comparison, student-teacher relations, student
| ;inp;ut, task organtzation, oompetition, cooperation, Student autonomy, and teacher
feedback.~

These factors were not examined with expected conclusions. Therefore, it is
difficult to interpret'the reSu,Its, 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 instanoes of significant correlations do not constitute clear evidence
of relationships. The fact thatnonsignificant relations were found at another time could
well 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 poSitiver‘ and significantly correlated

with both mathematics self-concept measures and both general self-concept
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‘measures. The relationships indicate that when studehts frequently compare their |
‘performance fo that of their classmates, the students are more likely to have higher
mathematics and general academic self-concepts. For males, this corfetation was
significant on the two mathematics self-concept measures and the two general
academic self—condept measures. Females’ general self-concept was significantly and
positively. correlated with social comparison only on one occasion. Therefore, the
indicétion from these results is that when the classroom environment engenders a
‘greater deg‘ree 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-
cbncept in social comparison. Conversely, the greater degree of social comparison
could r‘be an inappropriate structure for females with a lower initial self—cohbept for
mathematics specifically, and academic lea'rning 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 mathemétics 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. |

There were sighiﬁcant'correlatbns found between the Cooperation scale and

two mathematics quizzes for females only. This indicates that when mathematics
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classes include a greater degree of cooperative learning, there is an increased
/llkellhood that females will demonstrate higher achievement. 7

mm f utcome
For the total sample, social compariSon correlated positively with both
| mathematics Self—concept measures and both geheral self-concept measures. -Sccial
comparison correlated with mathematics self—concept for males once and with general
self—concept for both genders once. Therefore in classrooms where there was a

, greater degree of somal comparlson there were hlgher scores for mathematics and

general self—concept.

§k ummary of Failure Outcome

ln the percelved fallure condmon posmve correlations were found between the
SoCial Comparison scale rwrthma’les general self-concept on both occasions. This
ihdicates that males’ overall academic self-concept remained high after failure in
' mathematics classes where social comparison occurred. |
Dir ussion and Implications for Perceptions of the Classroom Environment

With the eight factors of the classroom envrronment scale, a complex set of
relations has been described for females, males and all students with the cluster of
motivatlonal variables. Since there were no a priori hypotheses, it is difficult to draw
gender difference conclusions,r especially since few relationships were stable.
However, the results do suggestavenues for future research. Student perceptions of
classroom environment factors most frequently. related to measures of self-concept.

Clear chnections to mathematics aChievement did not appear. Further research
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shoutld pursﬂe stability of retaﬁonships to self-concept a‘nd‘ whether classroom
| environment has an indirerc;rt relation with achievement through self-concept.
Two factors, task organizatipn and cooperatioh, seemed to be associated with
| strructures:that would be construed as better ylearn'ing’ 'énvironments for females. In the
Task Organization grouping, students work on similar tasks and at similar times and in
a Cooperative classroom, sfudents help each other in small work groups of their
choosing. Whether these structures are indeed conducive to bettér learning by female
:tudents 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 relratiohship with achievement. Subsequent
efforts should attempt to discern how classroom environment is related to motivational
rvariables, and determinem which structures are approbriate for'femai'es 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 tems
loaded on factors for the two administrations, the constituent factors neéd to be
replicated toprovide evidence of their validity. For. example, in the current study, the
Student A'urtonomy" scale did not seem to bé related in a significant way to motivational ‘
kvariablers.; It is not clear that ,student‘autonomy is a discrete factor. In-order to draw

conclusions about the environment of mathematics classes for gender differences one
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© must have' greater confidence in the factors of which the Classroom Environment

" Measure consist.

Limitations Of The Studv
- The sample of students was relatively large, bu't'strbnger evidence would have
‘been produced if the data had been more complete. There were three periods when
-~ -data was collected. At tirhe two, somé data was lost due to forgetful teachers not
'-coﬂectihg some data. Students who were absent fdr dne or more of the instruments
| h:ad missing data for that instrument, since teachers did not subsequently administer
o "i'nstrum'ents,to absent students. The total sample is also smaller than proposed,
- because a teacher strike intervenred, which reéulted in the loss of two entire classes of
- subjects. | |
Ahothér limitation related to the sample obcurréd when comparisons were made
fr,’om‘ 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 hé\)e a complete data séf. However, this option was rejected and
the analyses included éllparticipants since exclusion would have resulted in a smaller
sam'ple with a corresponding lack of power.

A Final Remark

“The current study,Was: designed to"prbvide a broad view of the
;rélationships among achievement and motiVational variables while avoiding the

methddddgical'iimitations that reduce generalizability. Few studies have included
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"waé only Conﬁrméd oncé. Females didrnot ésbribe failuré to low ability or task
difﬂcuity more oﬁen than males on any occasion.
| The results of this study highlight similar relationships among achievement and
= motivational variablesfor male and female stﬁdents (seekFigure 1). There were
‘~exp’ectations that the responses would differ more by, gender. Some differences are
"noted but the present study may be seen aska reference point for future research.
There ié a need to replicate the WOrk including thé, constel!ationrof factors: academic
7 mafhematios Self-cohcept, causal attributions, academic achievement? within an
B ec’ologiéauy valid analysis of learning within the dassrnom environment. The
- complexity of learning is such that breakdowns by demographic variables such as
| "genderand culture should be related to motivational factors. Replication will reveal
! Whether rgender diffe;'eﬁces are reliable and: provide evidence to influence instruction.
As mentioned in the classroom environment sUmmak‘y, this area offers
interesting opportunities fqr future research, especially relating the factors of the
classroom eknvironment to the motivational variables investigated in the current study.
The cbrrelations found in this study could form the basis for hypotheses in other
studieéé |
~ The differences by gender were investigated in this study for the motivational
varia.b!gs. Qu!tura! differences were not. There was some speculation made that the
ethnic-background of the subjects may have predisposed them to respbnd ina
spec;iﬁ;: ‘pattern; Separate analysis of results selecting Chinese students only yielded

results that were in most instances, congruent with the findings reported for students
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Diagram of Relations Among Motivational Varlables and Achievement

for Males and Females.

ATTRIBUTIONS UNDER SUCCESS

Females =

Females = C C
— ABILITY «~
Males =N Males = C
EFFORT Females = N

I3 Females = N r : Males = ¥ 1]
MATHEMATICS ~ L. ' MATHEMATICS
ACHIEVEMENT Males = STUDYING , SELF-CONCEPT

1 Females = C t 1

i 4
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TASK EASE )
GOOD LUCK +—
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ACHIEVEMENT Males = Males = N SELF-CONCEPT
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}
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TASK DIFFICULTY «

BAD LUCK

Note. Legend of Symbols

b

Females = U

Males = U+

N =
U+ = Outcome not hypothesized (positive corretation).
U- = Qutcome rot t-ypothesued (negatwe correlation).

Hypothesis of expex:ted positive correlation confirmed on at least two occasions.
Hypothesis of expected positive correlation not confirmed on two occasions.
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overall. Whether race was a determining factor is not clear. Such an investigation 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 oufcomes was positive indicates that students with
a low é'elf-concept' tend to attribute failure to Iow,ability. These students could benefit
froh refraining to redirect their attributions for failurerto lack of effort. Successful
students were more likely to attribute success to ability, especially females. This was
not the case fOrr’a'ttributéons to effort or studying. Attribution retraining to redirect
rsr,rLrlrcce'ss' to effortr may’ also havé potential benefits for these successful students.

The fact that following failure, there were no gender differences between
attributions to effort, ability, and studying is interestihg. Subséquent research should
focus on determining whether these results are an anomaly or if attributions do not

differ by gender.
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Individual Class Information
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INDIVIDUAL CLASS INFORMATION

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 11
J 26 24 13 11
J 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.



175

Appendix B

Attribution Measure
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ATTRIBUTION MEASURE

DIRECTIONS

‘LCOK AT THE MARK 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. '




~very much

177

How much do YOu think that your godd mark on this test was
due to you trying really hard on the test?

quite a bit
somewhat
very little
not at alil

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 good luck on your part?

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 the test was easy?

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 studying a lot?

very much
quite a bit
somewhat
very little
not at all

If you answered "very much" or "quite a bit" to one of the

above questions use the space below to explain the reason

for your choice?
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How much do you think that your poor mark on this test was

due to you not trying hard enough?

very much
quite a bit

-somewhat

very little
not at all

How much do you think that your poor mark on this test was

due to you not being smart enough in this subject?

very much
quite a bit
somewhat
very little
not at all

How much do you thiak that your poor mark was due to the‘
fact that you had bad luck on this test?

very much
quite a bit
somewhat
very little
not at all

How much do you think that your poor mark on this test was
due to the fact that the test was too difficult?

very much
quite a bit
somewhat
very little
not at all

How much do you think that your'poor mark on this test was
due to not studying a lot?

very much
quite a bit
somewhat
very little
not at all

If you answered "very much" or "quite a bit" to one of the
above questions use the space below to explaln the reason
for your choice? , : :
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Appendix C

Student Classroom Environment Measure
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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?

w
Hunn

3 L
4.
: 5 .

7.
8.

10.
11.

12.
13.

14.
15.

16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.

Not Very Often
Sometimes
Usually

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 how my ability compared to other students in my
math class. ,

in this class, we can choose math materials (books, games) to
use in class.

In this class, all students work on the same math lesson at
the same time.

We get to pick which students we want to work with in math.
Doing 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.
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Appendix D

Teacher Classroom Environment Measure
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TEACHER CLASSROOM ENVIRONMENT MEASURE

How important are the following 1tems to the operation of your

19.

classroom?

A = Not Very Important

B = Somewhat Important

C = Important

D = Very important

1. ~~Students work in small groups whén 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 materlals 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.

Students memorize facts and formulas.
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Appendix E

Student Background Questionnaire
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STUDENT NUMBER

10.

11.

PLEASE CIRCLE THE APPROPRIATE LETTER FOR EACH QUESTION
NUMBERED 1 TO 8, and alsoc for Question 10.

Sex: a. Female b. Male

Country of 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 your ethnic background?

a. English or other Caucasian group
b. Chinese (Cantonese/Mandarin)

c. East Indian (Gujaratl/Hlndl/Punjabl/Urdu
d. Vietnamese

e. Spanish

f.  Another ethnic group

Please indicate the highest level of eduéation 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 deo (for e.g., secretary,
teacher, or manager)?

Does your father have a job? a. Yes b. No

What'kindkof work does your father do (for e.g., construction
worker, teacher, or manager)?
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Appendix F

Interviewer Scenario Protocol
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INTERVIEWER 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 story’ What

boy's name?
SUCCESS SITUATION

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?

This probe to be used if response is not forthcoming.

(Do you think he would be happy? sad? surprized? disaspointed?
proud? anything else?)

What do you think John would say when asked why he did so well?

This probe to be used if'fesgonse is not forthcoming.

(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 S8CENARIO TWO

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.
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FAILURE SCENARIQC THREE

B8CENARIO: , ‘
Bing is in Grade 8 math. He just wrote a math test. While he was

taking the test, he found it very hard. Then when he got the test
back, he had failed.

How do you think Bing would feel?

This probe to be used if response is not forthcoming.

(Do you think he would be happy? sad? surprized? not
surprized? disappointed? ashamed? angry’ humiliated? anything

else’)

What do you think Bing would say when asked why he did so poorly?

" This probe to be used if response is not forthcoming.

(Do you think Bing would say that he is unlucky? not smart in
math? the test was too hard? that he did not try hard? that he
did not study enough? 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 poorly?

SCENARIO FOUR

Siu Wan is in Grade 8 math. 8She found the unit test very easy, and
expected a good mark. When she got the test back, she found ocut

that she had failed.

SUCCESS8 SCENARIO FIVE

Nguyen=is'in Grade 8 math. He tried very hard when he wcrked on
the unit test. When he got the test back, he had earned a very

high mark.

SUCCESS SCENARIO SIX

Rumiko is in Grade 8 math. She just wrote a test. While she was
taking the test, she did not try very hard. Then when she got the
test back, she had passed with a very good mark.

~FAILURE SCENARIO SEVEN

Joanne is in Grade 8 math. She just wrote a math test. While she
was taking the test she: trled very hard. then when she got the test
back, she: had falled .
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FAILURE SCENARIO EIGHT

Min is in Grade 8 math. He just wrote a test. While taking the
test, he did not try very hard. Then when he got the test back, he
had failed.

FAILURE SCENARIO NINE

Maizy thinks she is very smart in Grade 8 math. She just wrote a
math test. Then when she got the test back, her mark was lower than

she usually gets.

S8UCCESS8 BCENARIO TEN

Henry thinks he is very smart in Grade 8 math. He just wrote a
math test. Then when he got the test back, his mark was higher than

he usually gets.
FAILURE SCENARIO ELEVEN

Maizy thinks she is not smart in Grade 8 math.  She just wrote a
math test. When she got the test back, her mark was lower than she

usually gets.

SUCCESS8 SCENARIO TWELVE

Maizy thinks she is not smart in Grade 8 math. She just wrote a
math test. When she got the test back, her mark was higher than she

usually gets.

SUCCESS SCENARIO THIRTEEN

Ingrid is in grade 8 math. She just wrote a math test. She had
studied very hard for this test. Then when she got back the test
back she found that her mark was higher than she usually gets.

FAILURE SCENARIO FOURTEEN
Arturo is in grade 8 math. He just wrote a test. He had studied
very hard for this test. Then when he got back the test back, he
found that his mark was lower than he usually gets.

FAILURE SCENARIO FIFTEEN
Arturo is in grade 8 math. He just wrote a test. He knew that he

had not studied enough for this test. Then when he got back the
test back, he found that his mark was lower than he usually gets.
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S8UCCESS8 S8CENARIO SIXTEEN

Arturo is in grade 8 math. He just wrote a test. He knew that he
had not studied enough for this test. Then when he got back the
test back, he found that his mark was higher than he usually gets.

8UCCE88 BCENARIO SEVENTEEN

Dieter is in grade 8 math. He just wrote a test. After the class a
- friend asked him how he had done on the test. Dieter replied, "I
" really do not know, it will be a fluke if I passed." Then when he
got the test back he found that he had passed with a very good

mark.
"8UCCESE SCENARIO EIGHTEEN

Billy is in grade 8 math. He just wrote a test. After the class a
friend asked him how he had done on the test. Billy replied, "I
really do not know, it will be a fluke if I passed." Then when he
got the test back he found that he had failed.
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ANSWER SHEET FOR MALE STUDENTS

Note. The answer sheet for female students follows the
same format with pronouns reversed.

BCENARIO 1:
1. How do you think he would feel?

HAPPY

SAD
SURPRIZED
NOT SURPRIZED
DISAPPOINTED
PROUD '
ANYTHING ELSE

2. What do vou 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
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
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SCENARIO 2:
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

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
ANYTHING ELSE

SCENARIO 3:
1. How do you think he would feel?

HAPPY
SAD
SURPRIZED
NOT SURPRIZED
DISAPPOINTED
ASHAMED
ANGRY
HUMILIATED
ANYTHING ELSE
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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
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 HARD
ANYTHING ELSE

SCENARIO 4:
1. How do you think he would feel?

HAPPY

SAD
SURPRIZED
NOT SURPRIZED
DISAPPCINTED
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
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3. How do you think she would feel?

HAPPY

SAD
SURPRIZED
NOT SURPRIZED
DISAPPOINTED
ASHAMED

ANGRY
HUMILIATED
ANYTHING ELSE __

4., What do you think she would say'whén asked why she did
so poorly? :

UNLUCKY
NOT SMART IN MATH
TEST DIFFICULT
DIDN'T TRY HARD
DIDN'T STUDY HARD
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
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
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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 SURPRIZED
DISAPPOINTED
PKOUD |
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

SAD
SURPRIZED
NOT SURPRIZED
DISAPPOINTED
PROUD

ANYTHING ELSE

4. What do you think she would say when asked why she did so well?

LUCKY - S
SMART IN MAT

TRIED HARD

TEST EASY

STUDIED HARD ‘
ANYTHING ELSE
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- SCENARIO 7:
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
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 HARD
ANYTHING ELSE




197

SCENARIO 8B: ,
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
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 HARD
ANYTHING ELSE
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SCENARIO 9:

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
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 HARD
ANYTHING ELSE

SCENARIO 10:
1. How do you think he would feel?

HAPPY
SAD
" SURPRIZED
NOT SURPRIZED
DISAPPOINTED
PROUD ' ,
ANYTHING ELSE
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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
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 11:

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
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3. How do you think she would feel?

HAPPY

SAD

SURPRIZED
NOT SURPRIZED
DISAPPOINTED
ASHAMED
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 HARD
ANYTHING ELSE

SCENARIO 12:
‘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

3. How do you think she would feel?

HAPPY
SAD-. -
SURPRIZED
NOT SURPRIZED
DISAPPOINTED
- PROUD '
ANYTHING ELSE
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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 13: 7
1. How do ydu 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

3. How do you think she would feel?

HAPPY

SAD
SURPRIZED .
NOT SURPRIZED
DISAPPOINTED -
PROUD
ANYTHING ELSE

4. wWhat 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 __
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SCENARIO 14:
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
HUMILIATED
ANYTHING ELSE

4. What do you thlnk she would say when asked why she did so
poorly?
UNLUCKY
NOT SMART IN MATH
TEST DIFFICULT
DIDN'T TRY HARD
DIDN'T STUDY HARD
ANYTHING ELSE

SCENARIO 15:

1. How do you think he would feel’
HAPPY
SAD
SURPRIZED o
'NOT SURPRIZED
DISAPPOINTED
ASHAMED ~
ANGRY :
~HUMILIATED
ANYTHING ELSE
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2. What do you think he would say when asked why he did so pobrly?

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

- HUMILIATED
“ANYTHING ELSE

'4;”What do YOu think she would say'whén asked why she did so
poorly?

UNLUCKY
NOT SMART IN MATH

TEST DIFFICULT

DIDN'T TRY HARD

DIDN'T STUDY HARD
ANYTHING ELSE

BCENARIO 16:

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 x : .
SMART IN MATH
TRIED HARD
TEST EASY
STUDIED HARD
ANYTHING ELSE
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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
ANYTHING ELSE

S8CENARIO 17:
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

3. How do you think she would feel?

HAPPY
SAD
“SURPRIZED
NOT SURPRIZED
DISAPPOINTED
PROUD ,
~ ANYTHING ELSE __
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LUCKY

SMART IN MATH
TRIED HARD
TEST EASY
STUDIED. HARD
ANYTHING ELSE

BCENARIO is:

1.

How do you thlnk he would feel?
HAPPY ,

-SAD

SURPRIZED
NOT SURPRIZED
DISAPPOINTED
ASHAMED
ANGRY
HUMILIATED:
ANYTHING ELSE

What do you thlnk 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
HUMILIATED
ANYTHING ELSE

.~ wWhat do you think she would say when asked why she did

poorly?
UNLUCKY
NOT 'SMART IN MATH
TEST DIFFICULT
DIDN'T TRY HARD
DIDN'T STUDY HARD
ANYTHING ELSE -

sO
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