University of Windsor

Scholarship at UWindsor

Electronic Theses and Dissertations

1990

Preservice teacher beliefs related to mathematics
and language arts.

David W. Kellenberger
University of Windsor

Follow this and additional works at: http://scholaruwindsor.ca/etd

Recommended Citation

Kellenberger, David W, "Preservice teacher beliefs related to mathematics and language arts." (1990). Electronic Theses and
Dissertations. Paper 3181.

This online database contains the full-text of PhD dissertations and Masters’ theses of University of Windsor students from 1954 forward. These
documents are made available for personal study and research purposes only, in accordance with the Canadian Copyright Act and the Creative
Commons license—CC BY-NC-ND (Attribution, Non-Commercial, No Derivative Works). Under this license, works must always be attributed to the
copyright holder (original author), cannot be used for any commercial purposes, and may not be altered. Any other use would require the permission of
the copyright holder. Students may inquire about withdrawing their dissertation and/or thesis from this database. For additional inquiries, please

contact the repository administrator via email (scholarship@uwindsor.ca) or by telephone at 519-253-3000ext. 3208.


http://scholar.uwindsor.ca?utm_source=scholar.uwindsor.ca%2Fetd%2F3181&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholar.uwindsor.ca/etd?utm_source=scholar.uwindsor.ca%2Fetd%2F3181&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholar.uwindsor.ca/etd?utm_source=scholar.uwindsor.ca%2Fetd%2F3181&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholar.uwindsor.ca/etd/3181?utm_source=scholar.uwindsor.ca%2Fetd%2F3181&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarship@uwindsor.ca

ionat Libra Biblioth ional
B+l S Shinigereense

a

Canadian Theses Setvice  Service des théses canadiennes

Ottawa, Canada
K1A ON4

NOTICE

The quality of this microform s heavily dependent upon the
guality of the original thesis submitted for microfilming.

very effont has been made to ensure the highest quality of
reproduction possible.

H padges are missing, contact lhe‘university which granted
the degree.

Some pages may have indistinct print especially if the
original pages were typed with a poor typewriter ribbon or
if the university sent us an inferior photocopy.

Reproduction in full or in par of this microform is gfovemed
by the Canadian Copyright Act, R.S.C. 1370, ¢. €-30, ang
subsequent amendments.

NL-220 (v, 82048 ¢

AVIS

La qualité de cette microforme dépend grandement de la
qualité de la thése soumise au microfilmage. Nous avons
tout 1ait pour assurer une qualité supérieure de reproduc-
tion,

Sl manque des pages. veuillez communiquer avec
lFuniversité qui a contéié le grade.

La qualité d'impression de certaines pages peut laisser &
désirer, sur.out si les pages originales ont été dactylogra-
phiées a l'aide d'un ruban usé ou st luniversité nous a fait
parvenir une photocopie de qualité inférieure.

La reproduction, méme partielle, de cette microforme est

soumise & la Loi canadienne sur le droit d'auteur, SRC
1970, ¢. C-30, et ses amendements subséquents.

Canadid



Preservice Teacher Beliefs Related to

Mathematics and Language Arts

by

David W. Kellenberger

A Thesis
Submitted to the Faculty of Graduate Studies
and Research through the Faculty of Education in
Partial Fulfillment of the Requirements for the
Degree of Master of Education at the
University of Windsor

Windsor, Ontario, Canada
1990



Ottawa,
K1A ONg

The author has granted an imevocabie non-
of Canada to reproduce, loan, distribute or sell
copies of his/her thesis by any means and in
any form or fonmat, making this thesis avaitable
to interested persons.”

The author retains ownership of the copyright
in histher thesis. Neither the thesis nor
substantial extracts from it may be printed or
otherwise reproduced without hisfher per-
mission.

LUauteur a accordé une licence imévocable et
non exclusive permettant a la

nationale du Canada de reproduire, préter,
distribuer ou vendre des copies de sa thése
de quelque maniére et sous quelque forme
Que ce soit pour mettre des exemplaires de
celte thése a la disposition des personnes
intéressées.

Lauteur conserve ta proprété du droit d'auteur
Qui protege sa thése. Nita thése ni des extraits
substantiels de celleci ne doivent &tre
imprimés ou autrement reproduits sans son
autorisation.

ISBN 0-315-65166-0



© pavid W. Kellenberger 1990
All Rights Reserved



ABSTRACT
PRESERVICE TEACHER BELIEFS RELATED TO
MATHEMATICS AND LANGUAGE ARTS
by
David W. Kellenberger

This study investigated the relationship between
preservice teachers' mathematical and language arts
learning histories and beliefs about their
1) attribution of students' achievement,

2) self-efficacy as future teachers, and

3) other subject-/topic-related perceptions. The term
"learning history" was used to describe preservice
teachers' perceived former achievement in association
with the causal attributions they used to explain this
achievement. The sample consisted of 167
Primary/Junior (grades K-6) preservice teachers
enrolled in the teacher-training programme at the
University of Windsor. Data were gathered at the end
of the teacher-training programme by means of
questionnaires.

The relationship between the subject-related

learning history and teaching-related beliefs was

iv



investigated by forming extreme groups. Perceived
former achievement in mathematics and language arts was
used as a criterion to identify groups with different
learning histories. As achievement in language arts
was generally higher than in mathematics, only two
extreme groups could be identified. The group with a
lower former achievement in mathematics attributed
their mathematics achievement significantly more to
lack of effort, lack of interest, and subject
difficulty, while their high language arts achievement
was attributed significxzntly more to ability, effort,
and interest. The former achievement in association
with the attributions used to explain this achievement,
justified this group as having a less favourable
learning history in mathematics and a more favourable
learning history in language arts. The other group
with a high former achievement in both subjects
attributed their achievement in both mathematics and
language arts more to their ability, effort, and
interest. The former achievement in association with
the causal attributions justified this group as having

a favourable learning history in both subjects.



The belief most closely linked to the learning
history was the self-efficacy as future teachers. The
group with a less favourable mathematical learning
history and a more favourable language arts learning
history believed they were significantly less able to
influvence students' effort, interest, and achievement
in mathematics compared to language arts. In addition,
when groups were compared, preservice teachers with a
less favourable mathematical learning history believed
they were significantly less able to influence
students' mathematical achievement compared to those
with a more favourable mathematical learning history.
Although the attribution of students’ achievement was
not directly influenced by whether or not the learning
history was more or less favourable, the group of
preservice teachers with a favourable learning history
in both subjects consistently attributed effort or lack
of effort as being more applicable in explaining
students' achievement. Both groups were found to share
the belief that a successful mathematics student would
probably be male while a successful language arts

student would probably be female.

vi
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1. SCOPE

This study is related to the broader area of
research on teachers' beliefs, which has been the topic
of many studies since Rosenthal and Jacobson published
Pygmalion in the Classroom in 1968. In particular,
this study investigated the impact of Primary/Junior
(P/J) preservice teachers' achievement-related beliefs
about themselves and teaching-related perceptions.

During preservice teachers' own schooling, they
have accumulated a number of experiences which have led
to established beliefs of how well they have achieved
in different subject areas together with the different
reasons which explain this achievement. This
perception of achievement and its causal attributions
are called "learning history". In this study, the
learning history related to the subjects of mathematics
and language arts are considered. The study
investigated to what degree these subject-related
learning histories influence preservice teachers' (1)
attribution of students' achievement, (2) self-efficacy
as future teachers, and (3) other

subjact-/topic-related perceptions.



Since the attribution of achievement plays a
central role in this research study, first in
preservice teachers' explaining their own achievement,
and second in their attribution of students’
achievement, an overview of attribution theory is
provided as it relates to school learning (Chapter 2).
Moreover, a survey of research studies related to the
specific teacher beliefs investigated in this study
will be provided in Chapter 3.

The lack of research that focuses on preservice
teachers and the need for such research has been
expressed repeatedly (see e.g., Clark, 1988:; Brown &
Cooney, 1982). The research questions that should be
addressed have come from a variety of areas. In a
simplified manner, they can be grouped as follows: (1)
questions related to the evaluation of preservice
teacher programmes and (2) questions related to the
individuals who intend to become teachers. This
research study relates to the latter. The learning
history constitutes a motivational framework that has
been well established before preservice teachers enter
the teacher-training programme. The teaching-related

beliefs considered in this research were measured at



the end of the prograzmc. Thus, this research study
does not investigate how these teaching~related beliefs
change during the programme. Instead, it is assumed
that the learning history is such a powerful
motivaticnal framework that differences in
teaching-related beliefs as they occur at the end of
the programme can be traced back to differences in the

learning history.



2. ATTRIBUTIONS AND ACHIEVEMENT-RELATED

BEHAVIOQUR

.1 Wei 's_Mode

Attribution theories, in general, investigate
which explanations individuals search for in
understanding why an event has occurred, and how these
causal attributions influence future expectations and
behaviour. Commonly the origin of attribution theory
is traced back to the works of Heider (1958), Rotter
(1966) and Kelley (1967) (see e.g. Kloosterman, 1990,
p. 98 ff.; Heckhausen, Schmalt, & Schneider, 1985, p.
125 ff.). Weiner and his colleagues (Weiner et al.,
1971; Weiner & Kukla, 1970) deserve credit for
recognizing the importance of causal attributions for
the explanation of achievement behaviour. In 1970,
Weiner and Kukla found that failure-motivated and
success-motivated individuals use distinctively
different attributions. Thus, a link between the
achievement motive and attribution was established.

In Weiner's theory (see e.g. Weiner, 1976,
Pp- 180-184; 1579; 1984, p. 27 ff.; Weiner, Russell, &

Lerman 1978, pp. 59-62), causal attributions form the



cognitive link between achievement outcome and
expectancy of future sr<cess. For example, if a
student attributes past success in school to his/her
hich level of zbility, he/she is very likely to have a
high expectancy to master successfully the next
achievement situation. On the other hand, a student
who thinks of himself/herself as not very able and
attributes past success to the easiness of the task,
he/she is very likely to expect to fail in future
achievement situations.

Like Heider and Rotter, Weiner stressed that the
specific reasons which were used to explain the outcome
of an event (e.g. ability or easiness of the task) were
less important than the underlying dimensions of the
attributions (Weiner, 1979; 1984, p. 20). In the
original model, Weiner distinguished between two
dimensions by which attributional causes can be
classified: locus and stability (see Table 2.1.1). For
example, abllity is considered as an internal, stable
cause and immediate effort as an internal, unstable
cause as the effort forwarded by a student can change

from one achievement situation to another.



Table 2.1.1: Weiner's s-Dimensional Causal Attribution

Model
Dimension of Causality
Locus

Internal External

task
Stable ability difficulty

Stability
imnediate
Unstable effort luck

(Weiner et al., 1971).

In later publications, Weiner pointed out that
besides locus and stability other dimensions might be
needed to classify specific causal attributions.
Dimensions eventually added to the model were
contrellability (Weiner ét al. 1978; Weiner, 1979) and
intentionality which were together classified as
responsibility (Weiner, 1984). Moreover, by linking
causal dimensions to affective reactions, Weiner
incorporated emotions into his attributional model of

achievement motivation. So far only the 2-dimensiocnal



model that does not include emotions has been
extensively used in school- 2lated studies.

Weiner (1984) summed up the variables and
sequences that describe the attributional process in an

achievement situation as follows:

Causal Antecedents—--->Causal Ascriptions---
—-==>Causal Dimensions---> Expectancy of--->Actions
Success

(Adopted from Weiner, 1984, p. 28)

The expectancy of success or failure on future tasks is
highly dependent upon the attributions one uses to
explain past events (see e.g. Kelley, 1967; Weiner,
1980).

Consider the following exampie to illustrate the
relationship among the five factors in Weiner's model
(above). Assume a student attributes success to
his/her ability (a stable, internal cause) and failure
to bad luck (an external, unstable cause). It is
likely that in the next achievement situation he/she
will expect success because ability is viewed as

unchanginc but bad luck can vary from situation to



situation. This expectancy of success together with
these particular attributions will very likely lead to
persistence if the task is more difficult than
expected.

on the other hand, assume a student attributes
success to good luck (an external, unstable cause) and
failure to a lack of ability (a stable, internal
cause). It is likely that in subsequent achievement
situations which are similar to the last one, he/she
expects failure be .ause lack of ability is an internal,
stable cause which will continue to be relevant in the
next achievement situation, whereas luck varies.

Research has shown that the actual causal
attributions chosen by an individual are not only
influenced by the achievement motive but also by other
antecedent variables. Thus, over time, researchers
shifted their attention away from the question, "How do
success~ and failure-motivated individuals attribute
their achievement?", towards the questions, "What are
the causal ascriptions and the underlying dimensions
used by an individual in a particular achievement
situation?", *What antecedents cause the attribution

patterns?®, and "How do these attributions relate to



future expectations and behaviours?". (See e.q.
Heckhausen et al., 1985, pp. 129-145; Weiner, 1984, pp.
23-24.)

One important antecedent, if not the most
important one, is past achievement. Due to repeated
past sequences of successes and failures an individual
may develop a more positive or negative self-concept of
ability. 1In the school situation, as content items
taugnt are often hierarchical in nature, repeated
successes and failures are likely. If a student, for
example, has experienced consistent success, this leads
to a distinctively different motivational framework and
different causal attributions compared to a student who
cornsistently experienced failure.

Kloosterman (1990, pp. 104-107) distinguishead
between students with two distinctively different
motivational systems caused by repeated success and
failure experiences. He called them the
learned-helpless student and the mastery-oriented
student.

The term "learned helpliessness" was used to
describe a student who, due to his/her interpretation

of past failures, believes that he/she is unable to



succeed in school. The attribution of this type of
student in an achievement situation is as follows: The
frequently occurring failure is attributed to a lack of
ability (internal, stable) or a lack of effort
(internal,unstable). If success occurs at all, it is
attributed to external reasons like the ease of a task
or help by others.

The term "mastery-oriented" student hLas been used
to describe a student who has been generally successful
in school and whe is confident in his/her ability to
master the next achievement situation and thus is not
worried about failure. This type of student feels
responsible for success and attributes these successes
to ability and effort, whereas failure is attributed to
difficulty of the task or lack of help by others.

Table 2.1.2 below describes how attributions,
expectancy, and effort, one specific behaviourial
consequence, differ between learned-helpless students

and mastery-oriented students.
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Table 2.1.2:

Attributon

Attributions, Expectations, and Effort for

Learned-Helpless and Mastery-Oriented
Students

(Expu::a:i.on 0f Success

Lffort On Similar Tash ‘

Learned-Helpless Studeats W

SUCCESS attributed o

I. Eateoftask —_— No reason to expect success on —_— Mo reasan to put forth effors
(Externnl} tnsks of rensonable difTiculty

2  Others =" Nareastn W capect help and —_— No renson to put farth efTort
{Extzernal, Unatable) thys, No rendun Lo expect success

FALLURE ctrrbuted tor

1, Lack of alulity =P~ Np reason Lo expecl success 60 — No reason to put forth effort
{Intermal, Stable) nmilar task )

2. Lack of efMpet — p  Unsure of tuccess on similar taak Continued low efTort (ta sveud finding
(Internal, Unstable) out whether low efTort ar low ahality

was the cause of the fuilure}

. 7
g . Y
Mastery-Oriented Students

SUCCESS atmributed to: .

1. Ability ———p=  Cxpeetations of juccess on — Continued high effort
{Intemnal, Stable} similar latks

2 Efn ~———=  Expectationa of success on — Continued high efTart
{lnternel) similar tasks

FAILURE aftributed to: -

1. M usk seemed ressanable,  ———pm  SxDectation that increased — Increased efTort
sttrbuyled 1o Inck of effort efTart wiil lead Lo success
{Treemal, Unatable) . .

2. I task weemed wunreasonable, ———p=  Ng reaszon to expect fadure — Contnued high efTort if Lk
atinbuled o difculty of tazk on a reasonable Lask apprere reasonable
(Erlemal)

e v
(Kloosterman, 1990, p. 106)
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In researching the relationship between
achievement and attributions, asymmetric attribution
patterns were often found. These asymmetric
attributions could be explained by an individual's need
to establish and maintain a positive self-esteem.
Accordingly, people tend to take more credit for their
successes but tend to take less responsibility for
their failures, blaming the failure on situations or
others (see Heckhausen et al., 1985, p. 131 ff.).
Therefore, learned-helpless students would not be
expected o attribute failure in subsequent achinvement
situations to lack of ability as mastery-oriented
students would to ability. The learned-helpless
students would also use reasons such as difficulty of
the subject and/or lack of help by others.

It can be concluded that the causal explanations
of repeated past achievement outcomes lead to different
motivational systems which depend on whether or not the
experiences generally were perceived by the student to
be successes or failures. Moreover, these systems form
a frame of reference for success/failure expectancies
in subsequent achievement situations that are similar

to past situations.



2.2 Studies related to Langquage Artz and Mathematics

In language arts there are very few research
studies which investigate the relationship between
achievement and attribution of this achievement. Those
that are available focus on reading only and are
conducted with very young children (see Hiebert,
Winograd, & Danner, 1984). Therefore, these studies
are not discussed here.

Numercus research studies related to mathematics
have used attribution theory after gender-related
differences in the attribution of mathematical
achievement were found. These differences served to
explain differences in either achievement,
course-taking behaviour, or career choices. Overviews
of research findings are provided in Eccles (1986),
Fennema and Leder (1990), and Schildkamp-Kuendiger
(1982), the latter of which offers an internatiocnal
review. Some studies are briefly described below as
examples for the line of reasoning used.

The study of Wolleat, Pedro, Becker, & Fennema
(1980) is frequently referenced by other researchers to

document gender-related attribution differences. Their
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sample consisted of 647 female and 577 male high school
mathematics students. The attribution of success and
failure in mathematics was measured as well as
mathematical achievement. The data indicated that
female students attributed success in mathematics less
to ability and more to effort than did male students,
while failure was attributed more to lack of ability
and difficulty of the task.

Yet, regression analyses showed that achievement
influenced attributions to a much higher degree than
gender. A recent study by Fraser (1990) supports the
finding that the achievement levels have to be taken
into account when gender differences are investigated.

In Eccles (1986), based on a series of related
studies, a link between attribution and career choices
for females was established. One of these studies
(Kane, 1986) involved 77 college women who were
successful in mathematics in the past. They were asked
to rank the importance of various causal attributions
for success and failure on a mathématics test. The
women were also asked about their career goals. The
study found that women planning careers in

mathematics-related fields, more than other women,

14



attributed mathematics success to stable, internal
reasons and less to unstable, external reasons.
Kuendiger (1990) established a link between
preservice teachers' perceived former mathematical
achievement and their attributions by separating
preservice teachers into two groups based upon their
perceived former mathematical achievement. These
groups were found to use distinctively different
attributions to explain their mathematical achievement.
Preservice teachers with an above average former
mathematical achievement attributed their achievement
more to ability and less to lack of ability than
preservice teachers with an average or below average
mathematical achievement. 1In addition, the group with
a higher mathematical achievement believed that the
easiness of the subject was more applicable in
explaining their achievement and were more decisive
when it came to reasons which were not applicable. 1In
contrast, the group with a lower mathematical
achievement believed that lack of effort, difficulty of
the subject, and poor teachers' explanations were more
applicable in explaining their achievement, thus

showing more self-serving biases.
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The former mathematical achievement in association
with the causal attributions used to explain this
achievement, justified to describe these two groups as
having different mathematical learning histories. The
group which had a higher perception of their
mathematical achievement and a more positive
attribution pattern was considered to have a more
favourable mathematical learning history, whereas the
group with a lower perception of their mathematical
achievement and a more negative attribution pattern was
considered to have a less favourable mathematical
learning history.

In summary, it is of particular importance for
this study that in investigating gender differences,
the relationship between past performance and
attributions was confirmed. Moreover, Kuendiger's
study (1990) showed this relationship also exists for

preservice teachers.
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3. TEACHERS' BELIEFS

3.] Teachers' Expectations and Attributions of

Students' Achievement

Teachers' beliefs first became of interest to

educational researchers after Rosenthal and Jacobson
published their book, Pvagmalion_ in the Classroom, in
1968. In their study, elementary school teachers were
told that some of their students had demonstrated a
remarkable potential for academic growth on a written
test, when in reality the students had actually been
selected at random. Eight months later, these same
students for which teachers were led to hold
artificiaily high expectations, showed
greater-than-expected I.Q. scores.

These results, however, could not be duplicated by
other researchers. Yet, Rosenthal and Jaccbson's study
initiated numerous other studies which investigated
teachers' expectations and, in particular, how these
expectations related to students' achievement (see e.q.
Braun, 1976; Brophy, 1983; Brophy & Good, 1974; Cooper,
1979; Dusek, Hall & Meyer, 1985; Good, 1980; Persell,

1977). By now, a large body of research is available
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which explains how teachers' expectations affect
students, more specifically, students' attitudes,
beliefs, attributions, achievement, and expectations.
In particular, teachers' attributions of students'
achievement have been found to be important in
understanding how teachers communicate their
expectations to students. The different steps below
describe how this communication process might take

place.

1. Let us assume that a teacher and a student
differ in the causal attributions they have
for the student's achievement. The teacher
perceives that a student's present results
are below his/her potential.

2. The teacher comes to the conclusion that the
poor performance is due to a lack of effort
on the student's part and not due to lack of
ability.

3. Therefore, when failure occurs, the teacher
attributes it to insufficient effort.
Success, however, is attributed to the

student's ability.
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Zet us further assume that the student, on
the other hand, has developed a low concept
¢f his/her own ability due to a series of
former failure experiences. Thus, the
student believes that even an increased
effort will not lead to success because of
his/her low self-concept of ability.

The student very likely attributes failure as
being due to lack of ability ard success to
external reasons like easiness of the task or
luck.

The teacher and student interact in class.
buring this interaction, the teacher
communicates his/her achievement expectations
and attributions to the student. Brophy
(1985, p. 180) points out that teachers
communicate their beliefs either directly by
telling the student, for example, "I know you
can do this but you just have to try harder",
or indirectly, for example, by staying with
the student after a wrong answer has been

given instead of moving on to another student
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or by allowing the student more time to
respond to a gquestion.

7. The student becomes aware that his/her own
achievement expectations and attributions
differ from the one the teacher holds for the
student.

8. Commonly a teacher is recognized as a
"significant other" with regard to explaining
a student's achievement. Therefore, the
student's causal attributions of his/her own
achievement is likely to shift in the
direction of those of the teacher. By
changing his/her causal ascriptions, the
student is more likely to make an effort if
required by the task, as effort is now
perceived as instrumental for a successful
outcome. Repeated success will then
eventually lead to an enhancement of the

student's self~concept of ability.

Process models that are similar to the above and that

sum up research results have been suggested by others
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as well (see e.g. Brophy & Good, 1970; Darley & Fazio,
1980).

An empirical study undertaken by Darom & Bar-Tal
(1981) investigated directly the similarity between
teachers' and students' attribution patterns of
students' achievement. The study involved eight
teachers and 235 students. Following an achievement
test, students were asked to classify the grade they
received as success or failure and to attribute the
reasons for this outcome. At the same time, the
teacher was asked to attribute students' achievement.
In 75% of the cases, teachers and students agreed on
classifying the outcome as a success or failure. 1In
these cases, the students' attribution of their
achievement was quite similar to those of the teachers.

Moreover, a study by Supersaxo, Perrez, & Kramis
(1987) showed that by using consistent attribution
patterns for students' achievement during classroom
interactions teachers succeeded in altering the causal
ascription used by students.

The above shows that teachers' attributions of

student achievement are indeed an important link
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between teachers' expectations and students'

attributions and thus students' achievement.

. chers' jcac

' wpeacher efficacy" is described as the teachers'
belief in their ability to have a positive affect on
student learning (Bandura, 1977). Recent literature
has focused on the importance of teacher efficacy in
affecting classroom processes (see e.g. Ashton & Webb,
1986; Ashton, 1985). 1In addition, teacher efficacy has
been related to students' achievement (Armor et al.,
1976; Berman, McLaughlin, Bass, Pauly, & Zellman,
1977).

Some researchers (Ashton & Webb, 1982; Webb, 1982;
Ashton, 1985, pp. 142-163) have proposed that efficacy
is a two~dimensional concept: persocnal or
self-efficacy, the belief that one personally can
affect students, and teaching efficacy, the belief that
teachers in general can be effective.

Gibson & Dembo (1984) examined the dimensionality
of teachers'! sense of efficacy. 1In their study, 208
elementary school teachers completed a piloted Teacher

Efficacy Scale consisting of 30 items. In these items,
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aspects of students' learning and behaviour were linked
to general and specific teaching behaviour. Their
findings supported the idea that the concept of
efficacy has two components. These are: personal
teaching efficacy (i.e. belief in their personal
ability) and general teacher efficacy (i.e. the belief
that the teacher, any teacher, had the ability to
change students and that this was not overpowered by
other external or environmental factors). The evidence
of these two dimensions were confirmed in other studies
aé well (Armor et al., 1976; Berman et al., 1977).
Ashton & Webb (1986, pp. 125-144) related
tec ~hers' sense of personal and general efficacy to
students' achievement. Forty-eight high school
teachers and their corresponding students were involved
in the study. The teachers completed a questionnaire
in which only one statement dealt with each of the two

efficacy aspects. These were:

1. If I really try hard, I can get through to
even the most difficult or unmotivated

students.
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2. When it comes right down to it, a teacher
really can't do much because most of a
student's motivation and performance depends
on his or her home environment.

(Berman et al., 1977, pp. 136-137 as

indicatei in Ashton & Webb, 1986, p. 8)

They found that teachers' personal sense of
self-efficacy was significantly related to students'
language arts achievement and that general teacher
efficacy was significantly related to mathematical
achievement.

One recent study Acalt with preservice teachers'
sense of efficacy. Housego (1990) investigated
preservice teachers' self-efficacy to determine the
effect the teacher-training programme had on their
feelings of their preparedness to teach. 1In this
study, Housego operationalized the sense of
self-efficacy by asking preservice teachers to rate
their preparedness to perform specific sets of
teaching-related tasks. These included their ability
to write teaching objectives, develop unit plans,

provide feedback to students, and establish class
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rules. Housego found that preservice teachers’
feelings of their preparedness to teach increased
significantly over the one-year programme. However,
some aspects (e.g. classroom management and
instructional planning) increased more than others
(e.g. questioning and record-keeping).

Kuendiger (1990) investigated the relationship
between preservice teachers' mathermatical learning
history and their sense of future self-efficacy.
Preservice teachers were asked to indicate whether or
not they would be able to help students who were not
doing well in mathematics if they were their regular
teacher. Kuendiger found that preservice teachers with
a less favourable mathematical learning history had a
tendency tc judge their personal self-efficacy in
teaching mathematics as lower than those with a more
favourable mathematical learning history.

The review of the above studies shows that beyond
the general relevance of the construct of efficacy,
there is a need both to differentiate between
self-efficacy and general teacher efficacy and to

differentiate between the domains for which efficacy is
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applied (e.g. teaching behaviour or students' learning

outcome) .

26



4. CONCEPTUAL FRAMEWORK

This study investigated whether or not P/J
preservice teachers' mathematical and language arts
learning histories influenced certain subject-related
beliefs relevant to teaching (see Graph 4.1.1). Aas
outlined earlier, the term "learning history" was used
to describe the perceived former achievement in
association with the attributions that are used to
explain this achievement. The subject-related learning
history was assumed to form a cognitive framework that
influences teaching-related beliefs wnhich preservice
teachers had developed by the end of their
teacher-training programme. The relationship between
the subject-related learning history and
teaching-related beliefs was investigated by comparing
groups of preservice teachers with different learning
histories for differences in their beliefs. The
beliefs considered in this research study were:

(1) teachers' attributions of students' achievement,
(2) teachers' perceived future self-efficacy as it
relates to students' effort, interest, and

achievement, and
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(3) other subject-/topic-related beliefs:

a) the relevance of topics in mathematics and
lanquage arts for overall achievement and future
success,

b) the relationship between achievement and gender
of the student,

c) the inference of achievement in one subject to
achievement in another,

d) the necessity of a special ability for
mathematics or language arts.

The above teaching-related beliefs were operationalized
for mathematics and language arts separately (see

Graph 4.1.1).

4.1 Identifving Groups of Preservice Teachers with
Different Sukject-Specific Learning Histovies

Research summarized in Chapter 2 confirms the

relationship between achievement and attributions. 1In
particular, individuals with a generally high former
achievement develop an attribution pattern which
clearly differs from the attribution pattern of

individuals with a generally low former achievement.
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Graph 4.1.1: Learning History and Teaching Beliefs
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The findings of Kuendiger (1990) confirmed this
relationship for mathematics. She investigated the
relationship between preservice teachers' former
mathematical achievement and their at -ibutions by
separating preservice teachers into two groups based
upon their perceived former mathematical achievement.
(Refer to Chapter 2.2 for results.)

In this study, similar to the procedure used by
Kuendiger (1990), the variable "perceived former
achievement” was used as a criterion to identify groups
of P/J preservice teachers with different attribution
patterns. As will be discussed in more detail in
Chapter 6, preservice teachers' former achievement in
language arts was generally higher than for mathematics
(see Graph 6.2.1). Therefore, it was only possible to
identify two extreme groups. The first extreme group,
the Low-High group, had an average or lower achievement
in mathematics and an above average or higher
achievement in language arts. The second extreme
group, the High-High group, had an above average or
higher achievement in both mathematics and language
arts. The names of the two groups indicate the

achievement levels first in mathematics followed by
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language arts. Within-group and between-group
comparisons were used to investigate the relationship
between achievement and attributions.

The attribution of achievement may not only be due
to the achievement level, but also to the subject area
in which the achievement was obtained. For example, as
mathematics is often perceived as a particularly
difficult subject, effort might play a larger role in
explaining high mathematical achievement compared to
high language arts achievement. To a certain degree,
this study addresses this question.

Depending upen whether achievement alone or
achievement together with the subject area influences
attributions, the within- and between-group comparisons
would lead to the various possible sets of results

described below.

1) Regardless of whether the subject area in addition
to achievement influences attributions, the following
would be expected.

- Significant differences for the Low-High group's

attributions when mathematics versus language arts
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are compared (due to differences in average
achievement; within-group comparisons).

- No significant differences in the attributions
related to language arts when the Low-High versus
High-High groups are compared (due to same average
achievement in the same subject area:
between-group comparisons).

- Significant differences in the attributions
related to mathematics when the Low-High versus
High-High groups are compared (due to differences
in average achievement; between-group

comparisons).

2) If a~hievement alone influences attributions, one
would expect the following:
- No significant differences for the High-High
group's attributicns when mathematics versus
language arts are compared (due to same average

achievement; within-group comparisons).

3) Yet, if the subject area together with achievement
influences attributions, one would expect the following

instead:

32



- Significant differences for the High-High group's
attributions when mathematics versus language arts
are compared (due to different subject areas;

within group comparisons).

The differences in attributions found in Kuendiger
(1990) were in the direction that the group with a
higher former mathematical achievement could be
described as having a more favourable mathematical
learning history, whereas, the group with lower former
mathematical achievement could be described as having a
less favourable mathematical learning history. (See
Chapter 2.2 for a description of the two different
learning histories.)

In line with the above résults, the two groups in
this study are expected to have different
subject-related learning histories. 1In particular, the
Low-High group was expected to have a less favourable
learning history in mathematics and a more favourable
learning history in language arts. This group was
expected to attribute their higher langquage arts
achievement more to ability, effort, and interest while

attributing their lower mathematics achievement more to
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lack of ability, lack of effort, and lack of interest.
The High~High group, however, was expected to have a
more favourable learning history in both mathematics
and language arts, attributing both their higher
mathematical and language arts achievement to ability,
effort, and interest.

Obviously it is of interest to know how extensive
the preservice teachers' subject experiences were
before they entered the teacher-training programme.
Therefore, the variable "formal training" was included
to measure the high school and university subject
training.

Moreover, P/J preservice teachers' interest in
each subject was cobtained. In this context, the
interest in a subject is not used to attribute
achievemer.t but is considered to be a learning outcome
which to a certain degree is related to achievement
(e.g. one is interested to learn more about a subject
in which one is strong) but might alsoc include other
aspects (e.g. interest in a subject because the subject
is important). Due to the relaticnship between

interest and achievement, a higher achievement in one
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subject area is expected to be associated with a higher
interest in the subject area and vice versa.

As far as these predecessor variables are
concerned, the following research questions were

considered in this study:

1. Do groups of P/J preservice teachers with
different subject-related achievement levels have
different subject-related causal attribution
patterns? If so are these differences such that it
is justified to describe the groups as having a
more or less favourable subject~related learning

history?

2. Do the extreme groups differ in their formal

training in the two subjects?

3. Do the extreme groups differ in their interest in

the two subjects?

4.2 Teaching-Related Beliefs

It is an important assumption of this research

study, if not the most important one, that the learning
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history provides a motivational framework that
influences preservice teachers' beliefs about teaching.
Kuendiger (1990) confirmed this assumption for beliefs
related to mathematics teaching. Preservice teachers
who had a less favourable mathematical learning
history: (1) were less confident teaching mathematics,
(2) considered their personal insufficiency in teaching
mathematics as more relevant to explain students' lack
of progress in mathematics, and (3) tended to judge
their future efficacy to help students with learning
difficulties as lower. When asked which aspects were
important in teaching mathematics, the group with a
more favourable mathematical learning history focused
more on the aspects related to students' different
ability levels than did those with a less favourable
learning history.

To the knowledge of this researcher, the specific
teaching-related beliefs considered in this study have
not been related to the learning history in previous
studies. Therefore, no specific hypotheses about the
direction of differences for groups of teachers with
different learning histories are made below.

Table 4.2.1 gives an overview of the variables
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considered in this study.

have already been explained.

The predecessor variables

The successor variables

are explained along with the related research questions

in the next section.

Table 4.2.1: Variables Considered in Study

Predecessor Variables

Successor Variables

Background Information
-age
-gender

Formal Subject Training

—grade through which
subject was taken in
high school

-number of university
courses taken in the
subject

Interest in Subjects

Learning History
-perceived former
achievement

-causal attributions

Attribution of
Students' Achievement

Perceived Future
Self-Efficacy

Subject-/Topic-
Related Beliefs
-relevance of topics
to student assessment
-relationship of
gender and
achievement
-inference of
achievement between
subjects
-special ability
required

Except for background information, all variables were
obtained for both mathematics and language arts.
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4.2.1 Attribution of Student Achievement

It has been shown that teachers' attripution of
students' achievement is an important means of
explaining how teachers' expectaticns are communicated
to students (See Chapter 3). Obviously teachers'
attributions are based on students' behaviour. Yet it
is assumed here that the learning history forms a
framework which, in addition to students' performance,
influences which reasons are used to explain students’
achievement. In this study, preservice teachers were
asked to attribute reasons for the different
achievement levels of two fictitious students in each
subject area.

Differences in the attribution of studerts'
achieveaent as they relate to differences in learning
histories, were examined by making separate
within-group and between-group comparisons. The
within-group comparisons compared the two different
subject areas (mathematics versus language arts) for
each group (Low-High and High-High). Between-group
comparisons compared different groups (Low-High versus
High-High) for each subject area. The within- and

between—-group comp--isons were made separately for the
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two different student achievement levels. The research

question addressed was:

4. Do P/J preservice teachers with different
subject-related learnina histories attribute
students' achievement in mathematics and language

arts differently?

4.2.2 Perceived Future Self-Efficacy

The importance of investigating teacher
sélf-efficacy as it relates to students' achievement
was indicated in Chapter 3.2. Different
operaticnalizations of preservice teachers'
self-cfficacy have been used.

This study investigated P/J preservice teachers'
perceived ability as future teachers to influence
students' effort. interest, and achievement in the two
subjects. Again, separate within- and between-group
comparisons were made.

The research question addressed was:

5. Do P/J preservice teachers with different

subject-related learning histories have different
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perceptions of their ability to influence
students' effort, interest, and achievement in the

two subject areas?

4.2.3 Other Subject-/Topic-Related Beliefs

a) Relevance of Topics in Mathematics and Language Arts

for Qverall Achievement and Future Success

Up until now mathematics and language arts have
been considered as constituting distinct whole units.
Yet at a closer look, both mathematics and language
arts are subjects composed of different topics which
differ in both the skills required from the student and
the importance these skills hold for future success.

The two mathematical topics investigated were
computation and problem solving while the two language
arts topics investigated were the combination of
reading and writing and the combination of grammar and
spelling. The topics were chosen bas2d on the
differences in skills required from students in order
to be successful. Four fictitious students whose

achievement in the two topics differed were presented
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for each subject area. The assessment of the four
students was operationalized in two ways. First,
preservice teachers assessed the students' overall
achievement in the subject by assigning typical grades.
Second, they indicated the students' probable future
success in the subject. Only between-group comparisons
were carried out, as it is not feasible to compare
topics between sublects directly. This would assune,
for example, that computational skills play an
equivalent role for mathematics as spelling does for
language arts.

The research question addressed was:

6. Does the learning history influence preservice
teachers' perception of the role different topics
have within each subject area on the overall

achievement and future success of students?

b) Relationship Between Achievement and Gender of

Students

Teachers may have stereotyped perceptions about

gender and achievement in different subjects. For
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example, males may be expected to be better in
mathematics while females may be expectad to be better
in language arts. Teachers who hold these perceptions
may offer different encouragement to boys and girls in
a subject. Kuendiger (1990) addressed this possibility
by asking preservice teachers whether or not the
encouragement of girls was important in mathematics.
Her findings showed that preservice teachers did not
pérceive that the encouragement of girls was
particularly important.

In this study a different approach was taken.
Preservice teachers were asked to assign a probable
gender to the four fictitious students described above.
The ctudy investigated whether a typical gender was
assigned for the student who did well in both topics
and for the student who did fair in both topics in each
subject. Within- and between-group comparisons were
done.

The research question addressed here was:

7. Does the learning history influence the gender

typically assigned to students with different
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performance levels in mathematics and language

arts?

c) Inference of Achievement in one Subject to

Achievement in Another

Success in one subject often infers success in
other subjects particularly if the subject is perceived
as difficult. For example, a teacher may expect that a
student who is successful in mathematics may be
expected to also be successful in language arts, or
vice versa. Preservice teachers were asked to indicate
which other subjects successful mathematics and
language arts students would also be successful in.
Within- and between-group comparisons were made.

The research question addressed here was:

8. Does the learning history influence the inference
made from success in mathematics or language arts

to other school subjects?

d} Necessity of a Special Ability for

Mathematics or Language Arts
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Individuals who are not successful in a particular
subject area may rationalize their lack of success by
assuming that some special ability may be required to
be successful in that particular subject. If a teacher
holds this rationalization then this might influence
his/her achievement expectations. For example, assume
a teacher thinks that a special ability is recquired to
be successful in mathematics. He/she may attribute the
fajilure in this subject of a generally good student to
a'lack of special ability, expecting the student to
fail in the future.

In this study, P/J preservice teachers were asked
to indicate whether a special ability was required in
mathematics or language arts in order to be successful
in the subject. The research question investigated

here was:
9. Is the learning history related to belief in the

requirement of a special ability in mathematics or

langquage arts for success in the subject area?
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In Chapter 6, the sample of P/J preservice
teachers is described using some of the predecessor
variables and the extreme groups are identified.
Thereafter, results are presented in the order of the

research questions outlined above.
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5. OPERATIONALIZATION OF THE VARIABLES,

DATA GATHERING AND PROCESSING

5.1 The Sanmple
The subjects of this study were students enrolleq

in the Primary/Junior division of the preservice
programme a the Faculty of Education, University of
Windsor, during the 1989/90 academic year. The PB/J
division prepares students to be teachers in grades
K-6. The P/J preservice programme provides future
téachers with training in all subject areas, but no
specialization in any one subject. All programme
applicants possess an undergraduate degree. As
enrolment is very limited, the minimum overall average
required for admission in 1989-90 was about 75%. Upon
completion of the programme, successful candidates
receive a Bachelor of Education degree and an Ontario
Teacher's Certificate allowing them to teach in a-
ontario school system.

Preservice teachers have three twc-week practice
teaching sessions in Octocber, November, and February
and one three-week session in April, during which time

they teach in four classroom settings. Throughout the
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Year they also spend two days per week in one school
assisting the normal classroom teacher and learning

about school functions beyond the classroom.

5.2 Data Gathering

Data were gathered at the end of the
Leacher-training programme during the week of March 5,
1990. By this time, the preservice teachers had
already worked in three practice teaching sessions.

Questionnaires (see Appendix Al and A2) were
delivered to the P/J preservice teachers during their
General Methodology class taught in groups of about
35-45 students. Participation in the study was
voluntary with anonymity guaranteed. The preservice
teachers were instructed to answer the questions
vruthfully reflecting their own personal feelings
leaving a question blank if they did not wish to answer

it.

5.3 The Questionnaire

A copy of the questionnaire can be found in the
Appendix. Individuals required approximately 20

minutes to complete the questionnaire. all 14 items in
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the questionnaire were asked for both mathematics and
language arts at the same time.

Two versions of the questionnaire were used in
order to randomize the effects of subject order and
gender. In the first version, items related to
mathematics came first. Additionally, for the items
related to success in other subjects {i.e. items #11
and #12), the successful mathematics student had a male
name (i.e. Jim), while the successful language arts
student had a female name (i.e. Jeanette). 1In the
other version, language arts items came first while the
names of the students mentioned above were reversed.

The variables which were obtained from the
questionnaire are given below. Except for background
information, all variables were obtained for both
mathematics and language arts. The questionnaire item
numbers appear in parentheses. While data were
collected for students in divisions beyond
Primary/Junior, only preservice teachers in this
division were the subjects of this study. Thus, some

items in the questionnaire do not apply here.
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- Background Information: division, gender, age, and
teachable subject (not applicable for P/J
division)

-Formal Subject Training (Items #1 and #2): highest
grade taken in high school, and number of
university courses taken in the two subjects

-Interes% in Subjects (Item #3; S5-point continuous
rating scale).

-Learning History

a) Perceived Former Achievement (Item #4; S5-point
continuous rating scale).

b) Attribution of Former Achievement (Item # S): The
item listed five positive, and correspondingly,
five negative reasons for explaining achievement
as shown below.

ability/lack of ability

effort/lack of effort

interest/lack of interest

easy subject/difficult subject

good teaching/poor teaching
Reasons were selected as being "most applicable"
and "somewhat applicable" in explaining

achievement.
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Space for an open-ended response was also
provided. Only absut 13 of the preservice
teachers used the opein-conded response to indicate
very specialized reasons which could not be
generalized to all preservice teachers (e.g.
frequently moving from school to school or illness
for a long period of time). This gives an
indication of the validity of the reasons l:sted
in the questionnaire to explain preservice
teachers' achievement. Due to the limited
response and specific nature of the reasons
providad, tie open-ended responses were not
analyzed further. In compariscon to the reasons
used in Kuendiger's study (1990), good/kad luck
and help/lack of help by others were oxitted as
they were rarely considered by preservice teachers
in Kuendiger's study. Interest/lack of interest
were added as reasons in this study.

-aAttribution of Students' Achievement (Items #6 and
#7): The items listed six positive reasons for
explaining a student's very good achievement, and

correspondingly, six negative reasons for
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explaining a student's very poor achievement as

shown below.

ability/lack of ability

effort/lack of effort

interest/lack of interest

easy subject/difficult subject

good teaching/poor teaching

advanced/lagging cognitive development
Reasons were selected as being "most applicable"
and "somewhat applicable" in explaining students®
achievement.

Space for open-ended responses were provided.
Again only abcut 1% of the preservice teachers
used the open-ended response to indicate very
specialized reasons. This gives an indication of
the validity of the reasons listed to explain
students' achievement. Due to the limited
response and specific nature of the reasons
provided, the open-ended responses were not
analyzed further.

-Perceived Future Self-Efficacy (Item #8): Preservrice
teachers indicated their ability as future

teachers to influence students' effort, interest,
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and achievement. (5-point continuous rating
scale).
-Other Subject-/Topic-Specific Beliefs
a) Relevance of Topics in Mathematics and Lmaguage Arts
for Overall Achiev:ament and Future Success and
b) Relationship between 2chievement and Gender of
Students (Items #9 and #10): Short descriptions were
given about four mathematics students whose
achievement in computation and pioblem solving
differed and four languiage arts students whose
achievement in the combination of grammar and
spelling and the combination of reading and
writing differed. Each of the four students in
the two subject areas were assessed by the
preservice teachers for the following:
~assigned grades (0 to 100 continuous rating
scale),
-future success in subject area (5-point
continuous rating scale).
In addition, preservice teachers were asked to
assign a probable gender for each of the four

students in the two subject areas.
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c) Inference of Achievement in one Subject to
Achievenment in Another (Items #11 and #12): This
item provided a list of eight other elementary
school subjects. Preservice teachers were asked
to indicate whether or not a successful
mathematics or language arts student would also be

successful in these subjects.

d) Necessity of a Special Ability for
Mathematics or Language Arts (Items #13 and #14):
Preservice teachers were asked to indicate whether
or not a special ability was required by a student

to be successful in mathematics or language arts.

5.4 Data Processing and Analysis

Preservice teachers who did not answer the
questions pertaining to the learning history, were
excluded from any analysis. The remaining 167 students
formed the sample of this study.

The statistical analysis was done on a personal
computer using the SYSTAT computer package. Tables in
which absolute frequencies are shown have percentages

indicated in parentheses. A significance level of 0.05
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was chosen throughout the study. Moreover, differences
which reached the 0.01 level are indicated.

For the fifth research question dealiing with
self-efficacy (see Chapter 4.2.2) within-group
comparisons were made using the Wilcoxon test. The
between-group comparisons of the fifth and sixth
research questions dealing with self-efficacy and the
role of different topics (see Chapters 4.2.2 and 4.2.3)
were made using the Mann-Whitney U test with the X2
approximation values being reported (see Takle 9.2.1).

All other variables were analyzed using likelihood
ratio X tests for both within- and between-group
comparisons. In cases where the observed frequencies
were smaller than required, categories were collapsed
with a subsequent reduction in the degrees cf freedom.

Sometimes values are presented graphically to
provide a quick overview. In these cases, categorical
data were transposed to numerical values of equal
intervals in order to calculate arithmetic means to
characterize the central tendency of the distribution.
The decision on significant differences, however, was

always based on X¢ tests.
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6. THE SAMPLE AND FORMATION OF THE EXTREME GROUPS

6.1 The Sample of P/J Preservice Teachers

The distribution of the sample of Primary/Junior
(P/J) preservice teachers by age and gender is provided
in Tabie 6.1.1. As can be seen, most of the P/J
preservice teachers in this study were between 24 and
26 years of age. In addition, an overwhelming
majority, almost 75%, were female.

Examining their high school training (see Table
6.1.2), one notices that over 85% took English up to
grade 13, compared to only 64% who took mathematics up
to the same grade. The difference in high school
training between the two subjects was significant
{p < 0.01). The better high school English training
was expected as more English courses are required for

an Ontario high school diploma compared to mathematics.
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Table 6.1.1: Age and Gender of P/J Preservice Teachers

tezrs of Age

Gender| 21-23 24-26 27-29 30-34 35 and N
Older

Male 5 15 10 7 5 42
( 3.03) ( 9.09) ( 6.06) ( 4.24) ( 3.03) {25.45)

Female 27 45 16 i8 17 123
(16.36) (27.27) ( 9.70) (10.91) (10.31) (74.55)

32 60 26 22 22 165
(19.39) (36.36) (15.76) (15.15) (13.34) (100)
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Table 6.1.Z:

Highest Grade In Which Mathematics

and English Were Taken In High School
By P/J Preservice Teachers

Subject Grade 11 Grade 12 Gradz 13 N
and Below
Mathematics 9 50 105 164
( 5.49) (30.49) (64.02) (100)
English 1 23 140 164
( 0.61) (14.02) (85.37) (100)
~i(2, N = 328) = 22.606, p < 0.01
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This same trend continues when examining their
subject training in university (see Table 6.1.3).
About 15% of the P/J preservice teachers in the study
took seven or more English courses in university
compared to a little over 1% who took seven or more
mathematics courses. The differences in the number of
university courses between the two subjects were
significant at the 0.01 level.

Table 6.1.4 shows that 90% of P/J preservice
teachers were either interested or very interested in
language arts. In contrast, there were 43% with a low
interest in mathematics. The differences in interest
between the two subjects were significant (p < 0.01).

About 81% of the P/J preservice teachers perceived
their achievement in language arts as either above
average or excellent, whereas 51% perceivecd their
former mathematical achievement as ei<i~r average or
below average (ses Table 6.1.5). The differences in
the perceived former achievement between the two

subjects were significant at the 0.01 level.
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From Chapter 4.1.1, it was expected that interest
and achievement would be related. This was indeed the
case. There was a significant relationship between
interest and perceived former achievement for both
mathematics and language arts (p < 0.01) (see Appendix

Tables B.1 and B.2).

6.2 Formation of the Extreme Groups

Graph 6.2.1 provides a scatter plot for the
variable "perceived former achievement" in mathematics
and language arts, on the basis of which the extreme
groups were formed. The criteria for the extreme
groups are indicated on the graph. As the graph shows,
there were too few P/J preservice teachers with
relatively low Aachievement in language arts to allow
the formation of extreme groups with differing language

arts achievement.
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The Low-High extreme group included those P/J
preservice teachers whose perceived former achievement
in mathematics was relatively low and whose perceived
former achievement in language arts was relatively
high. The High-High extreme group included those P/J
preservice teachers whose perceived former achievement
in both mathematics and language arts were relatively
high. The specific values of perceived former
achievement levels in mathematics and language arts

separating these groups were:

Low=-High: mathematics < average
language arts > midpoint between average and
above average
High-High: mathematics > average
language arts > midpoint between average and

above average

Sixty-three preservice teachers were included in
the Low-High group (low mathematics achievement, high
language arts achievement) while 70 preservice teachers
made up the High-High group (high mathematics and

language arts achievement). Preservice teachers in
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both groups were comparable in age (p > 0.05, see Table

6.2.1) and in the proportion of males and females

(p > 0.05, see Table 6.2.2). The majority in each

group were females (about 70-80%).
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7. RESULTS RELATED TO THE PREDECESSOR VARIABLES

The following research questions will be addressed

in the first part of this chapter:

Do groups of P/J preservice teachers with
different subject-related achievement levels have
different subject-related causal attribution
patterns? If so, are these differences such that
it is justified to describe the groups as having a
more or less favourable subject-related learning

history?

7.1 Perceived Former Achievement

The extreme groups were formed on the basis of
their perceived former achievement (see Chapter 6.2).
As intended, ttv= Low-High group had a significantly
lower achievement in mathematics when compared with
language arts (p < 0.01; see Table C.1 in Appendix).

No significant differences were found for the High-High
group, meaning this group had the same level of
achievement in both subjects (p > 0.05; see Table C.2

in Appendix). Moreover, when the subject areas were
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compared between groups, the Low-High group had a
significantly lower achievement in mathematics

(p < 0.01; see Table C.3 in Appendix) and a comparable
achievement in language arts (p > 0.05; see Table C.4

in Appendix).

7.2 Attribution of Achievement in Mathematics ang

Langquage Arts

The Low-High group explained their low mathematics
achievement distinctively different from their high
language arts achievement. All differences were
significant (see Graph 7.2.1). In explaining their
mathematics achievement, lack of effort, lack of
interest, and difficulty of the subject were more
applicable while ability, easiness of the subject, and
good teaching were less applicable. Taus, both
internal and external reasons were used. In contrasv,
in explaining their language arts achievement, internal
reasons such as ability, effort, and interest were more
applicable than externzl reasons such as easiness of
the subject or good teaching. The negative attribution

reasons were almost never mentioned.
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Graph 7.2.2 shows the High-High group used very
similar attributions to explain their high mathematics
and high language arts achievement. For boti _ubjects,
internal reasons such as ability, effort and interest
were perceived as being more applicable than external
reasons such as easiness of the subject or good
teaching. Moreover, the negative reasons were rarely
mentioned. Only for subject difficulty were
significznt differences found betwesen the two subjects
(P < 0.05). As only one significant difference was
found, it is concluded, according to the line of
reasoning pointed out in Chapter 4.1, that the subject
area did not play a major role in influencing

attributieons.
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In mathematics, the low achievement of the
Low-High group was attributed very differently from the
high achievement of the High-High group. In fact,
significant differences were found for most attribution
reasons (se= Graph 7.2.3). Only for easiness of the
subject and poor teaching did the two groups agree
(p > 0.C5).

In language arts though, the high achievements of
both groups were attributed in a similar manner. The
two groups agreed for most attribution reasons (see
Graph 7.2.4). The groups only differed in the degree
effort, interest, and good teaching were called upon as

reasons (p < 0.05).

71



10°0 > d %k

G0°0 > d ¥

at1qeo 1ddy
ISOH

oL

1

€9

atqeoar1ddy
3wlMowos

H ybtp-ybtH ---

H ubyH-moT -—

pauoTIUDH
0N

butyoeay,
xo00d

butyoeal,
peo9o

joalqnsg
ITNOTIITA

3oe(qnsg
Aseg

3salajury
JO Hoe]

3Is50I83UY

310333
30O Yow]

310333

Ayrtray
3o yowe

Aarrtav

sduoxo usomiog
JUBWBIADTYOY s3a¥ obenbue]
Jo uoTaIngralyy

tp 2L ydean

10°0 > d #*#* oL = 0 UBTH-ubIH ---

G0°0 > d * £9 = | UBIH-#OT —

a1qeoy1ddy arqeoyddy pPoUOfjuUBH
ISOH Jeysounos A0H
1 T T

) butyseay

Ioog
B butysea],

* ¥k poon
L 3oafqas
ITNOTIITA
R J0e(qng
Ageg
* % I 3selejugl
JOo HIe]
% % |- jgaxoajul
| 3103133
* ok 10 ¥oe]
*% |- ~ T 310333
. Aiviyay
%k JO ou]
* 3 f- R Aavtvay

| L 1 y |

sdnoas usoamiysd
JUBWBADTYOY SOTijewsyiel
Jo uorahqrallv :g*z°L ydeano

72



Ooverall, groups of P/J preservice teachers with
different subject achievement levels had different
causal attribution patterns. The Low-High group
attributed their mathematics achievement differently
than their language arts achievenment, while the
High-High group attributed both their mathematics and
language arts achievement in similar ways. Comparing
groups in each subject, the Low-High and High-High
groups had different attribution patterns in
mathematics, but similar attribution patterns in

language arts.

7.3 learning History

As indicated above, a higher achievement was
associated with a more positive attribution pattern and
a better self-image of ability, while a lower
achievement was associated with a more negative
attribution pattern and poorer perception of one's own
ability. In addition, preservice teachers with a
higher achievement in a subject also had a more
pronounced attribution pattern in which negative
reasons were more decisively attributed as being less

applicable.
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Therefore, it follows that the Low-High group had
a less favourable learning history in mathematics and a
more favourable learning history in language arts. For
the High-High group, the high achievement and positive
ati:ributional patterns in both subjects justified this
group as having favourable learning histories in both

mathematics and language arts.

Overall, the differences in the subject-related
achievement levels, in association with the different
subject-related causal attribution patterns, justified
describing these groups in terms of a more or less

favourable subject-related learning history.
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7.4 Forma ubiject Traj

The research question addressed in this section

is:

Do the extreme groups differ in their formal

training in the two subjects?

Only 42% of the preservice teachers in the
Low-High group toock mathemaﬁics up to grade 13 compared
“o 82% who took English up to the same grade (see Table
7.4.1). Differences in the high school training
between the two subjects were significanc (p < 0.01).
In contrast, 82% of High-High group cocok mathematics up
to grade 13 with a comparable majority taking English
up to the same grade (p > 0.05; see Table 7.4.2). When
the two groups were compared, the groups differed
significantly in their high school mathematics training
(p < 0.01), but not in their high school English
training (p > 0.05). (See Tables C.5 and C.6

respectively in Appendiy).



Table 7.4.1: Highest Grade In Which Mathematics

and English Were Taken In High School
By Low-High Group

Subject Grade 11 Grade 12 Grade 13 N
and Below
Mathematics 6 29 26 61
( 9.84) (47.54) (42.62) (100)
English 1 10 51 62
( 1.61) (16.13) (82.26) (100)

~3(1, N = 123) = 21.420, p < 0.01

Table 7.4.2: Highest Grade In Which Mathematics

and English Were Taken In High School
By High-High Group

.jubject Grade 11 Grade 12 Grade 13 N
and Below
Mathematics 1 11 57 69
( 1.45) {15.94) (82.61) (100)
English - 6 62 68
- { 8.82) (91.18) (100)

(1, N = 137) = 2.242, p > 0.05
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Somewhat similar results were found when the
subject training in university was examined. The
Low=-High group took significantly more university
courses in English compared to mathematics (p < 0.05;
see Table 7.4.3). The High-High group took a
comparable number of university courses in both
subjects (p > 0.05; see Table 7.4.4). Yet, when the
two groups were compared, there were no sigynificant
differences between the groups for either mathematics
or English (p > 0.05; see Tables C.7 and C.8

respectively in the Appendix).

Overall, the Low-High and High-High groups had
different formal training in mathematics, but had
similar formal training in English. The differences in
formal mathematics training were more pronounced in

high school than in university.
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7.5 Interest in Subjects

The research question addressed in this section

Do the extrome groups differ in their interest in

the two subjects?

Both the Low-High and High-High groups were
significantly more interested in language arts compared
to mathematics (p < 0.01; see Tables 7.5.1 and 7.5.2
rerpectively). Yet, when interest in mathematics was
compared between the two groups, the High-High group
was significantly more interested than the Low-High
group (p < 0.0l; see Table C.9 in Appendix). As could
be inferred above, both groups had similar interests in

language arts (p > 0.05; see Table C.10 in Appendix).

The twe extreme groups differed in their
mathematical interest but did not differ in their
language arts interest. Overali, language arts was

considered tc be more interesting than mathematics.
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8. RESULTS RELATED TO THE ATTRIBUTION OF

STUDENTS' ACHIEVEMENT

The research guestion addressed in this chapter

is:

Do P/J preservice teachers with different
subject-related learning histories attribute
students' achievement in mathematics and language

arts differently?

8.1 Very Good Student Achievement

Comparing subject areas within groups, the
Low-High group used very similar attributions to
explain very good student achievement in mathematics
and language arts (see Graph 8.1.1). For both subject
areas, ability, interest, and good teaching were
attributed as being more applicable than other reasons.
No significant differences were found between the two
subjects (p > 0.05 for all reasons). The High-High
group also used similar attributions for both subjects

(p > 0.05 for all reasons; see Graph 8.1.2).
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Here however, effort alsc played a large role in
addition to ability, interest and good teaching.

When the attributions for mathematics (see Graph
8.1.3) and language arts (see Graph 8.1l.4) were
compared between groups, both groups used similar
attributions in both subjects. The groups agreed as to
ability, easiness of the subject, good teaching and
advanced cognitive development in both subjects. The
groups only differed in two aspects. First, the
High-High group indicated that effort was significantly
more applicable than the Low-High group in both
subjects (p < 0.01 for both subjects). Second, the
High-High group believed interest was significantly
more applicable in mathematics than the Low-High group

{p < 0.05).

8.2 Very Poor Student Achievement

The Low-High group attributed very poor student
achievement similarly for both subjects (see Graph
8.2.1). Only one significant difference was found.
Mathematics was perceived as being more difficult than

language arts (p < 0.01).
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The High-ﬁigh group had comparable attribution patterns
for both subjects (p > 0.05 for all reasons; see Graph
8.2.2).

When between-group comparisons were made, the
attribution patterns of the groups were much alike in
both mathematics and language arts (see Graph 8.2.3 and
8.2.4 respectively). The only differences found were
the High-High group attributed lack of effcrt as being
significantly more applicable in both mathematics
(p < 0.01) and language arts (p < 0.05) compared to the

Low-High group.

Overall, P/J preservice teachers with different
learning histories did not attribute students'
achievement differently in mathematics or language
arts. Yet, the High-High group attributed effort and
lack of effort as being more applicable than the
Low-High group for the two levels of student

achievement.
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9. RESULTS RELATED TO PERCEIVED FUTURE

SELF-EFFICACY

In this chapter the following research question

will be addressed:

Do P/J preservice teachers with different
subject-related learning histories have different
perceptions of their ability to inflvence
students' effort, interest, and achievement in the

two subject areas?

As Tables D.1 and D.2 in the Appendix show, some
preservice teachers indicated the same value for two of
the three student aspects (i.e. effort, interest, and
achievemrent). Yet, only about 20% of the preservice
teachers who answered this question indicated the same

value for all three aspects.

9.1 Aspects Perceived to be Influenced the Most
Table 9.1.1 indicates that there were no
significant differences between subject areas in the

student aspect the Low-High group believed they could
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influence the most (p > 0.05). About half of the group
believed they could most influence students' effort,
while the other half believed they could most influence
students' interest. Students' achievement was almost
never indicated as being able to be influenced the most
by the Low-High group.

The High-High group did not differ between subject
areas either (p > 0.05; see Table 9.1.2). Here
however, more of the group believed they could most
influence students' interest than either students’
effort or achievement. Yet, some preservice teachers
in the High-Hi:gh group indicated they could most
influence students' achievement.

When the groups were compared, the two groups did
not differ significantly in either mathematics or
language arts (p > 0.05; see Tabies D.3 and D.4

respectively in Appendix).
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Table 9.1.1: Student Aspect Believed to be Influenced
“he Most by Low-High Group

Subject Effort Interest Achievement N
Mathematics 13 14 1 28
(46.43) (50.00) ( 3.57) (100)

Language 13 15 2 30
Arts (43.33) (5C.00) ( 6.67) (100)

~%(2, N = 58) = 0.305, p > 0.05

Table 9.1.2: Student Aspect Believed to be Influenced
the Must by High-High Group

Subject Effort Interest Achievement N
Mathematics 11 19 6 36
(30.56) (52.78) (16.67) (100)

Language 10 20 4 34
Arts (29.41) (58.82) (11.76) (100)

~x3(2, N = 70) = 0.419, p > 0.05
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8.2 Level of Influence of Students'! Aspects

from within-group comparisons made using Wilcoxon
tests, the Low-High group believed they were
significantly less able to influence students' effort,
interest, and achievement in mathematics compared to
language arts (p < 0.05, p < 0.01, and p < 0.05,
respectively). For the High~High group, students'
interest was believed to be influenced significantly
more in language arts compared to mathematics
(p < 0.01). This may be due to the fact that the
High-High group was also more interested in language
arts compared to mathematics (see Chapter 7.5).

When the two groups were compared using
Mann-Whitney U tests, the High-High group believed they
were able to influence students' mathematical
zchievement significantly more than the Low-High group

(g < 0.05; see Table 9.2.1).
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Table 9.2.1: Future Self-Efficacy in Influencing
Students in Mathematics and Language Arts
Between Groups

Low-High versus High-High Preservice
Teachers
Student Mathematics Language Arts
Aspect xX hol o]
Effort 0.213 2.154
Interest 0.003 0.295
Achievement 4.435 * 0.189
N = 97 *x p < 0.01
df = 1 * p < 0.05
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Overall, preservice teachers with different
learning histories differed in their perceived level of
influence of students' aspects but did not differ for
the student aspect they could influence the most.
Preservice teachers with a less favourable mathematical
learning history believed they were less able to
influence students' effort, interest, and achievement
in mathematics compared to language arts. In addition,
the two groups alsc differed in their perceived ability
to influence students' mathematical achievement, with

the Low-High group having the lower perception.
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10. RESULTS RELATED TO OTHER SUBJECT-/TOPIC-SPECIFIC

BELIEFS

10.1 Relevance of Topics in Mathematics and Langquage

Arts For Overall Achievement and Future Succgess

The research question addressed in this section

is:

Does the learning history influence preservice
teachers' perception of the role different topics
have within each subject area on the overall

achievement and future success of students?

10.1.1 Mathematics Topics

Table 10.1.1 shows how the Low-High group ranked
the grades of each of the four mathematics students
with different achievements in computation and problem
solving. As expected, the highest grade was assigned
to the student who did well in both topics, while the
lowest grade was assigned to the student who did fair
in both topics. The relationship between student
achievement and grades assigned by preservice teachers

was sigrificant overall Dﬁ = 390.794; p < 0.01).
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Moreover, it was of interest to know whether or not the
grades assigned to the two students who only did well
in one of the two topics contributed to this
significant result as well. Therefore, an individual
x? test was performed for the indicated centre cell.
The results showed that the Low-High group assigned a
significantly higher grade to the student who only did
well in computation compared to the student who only
did well in problem solving X = 7.685; p < 0.01).
When the High-High group was examined, similar

overall significant differences were found as well
(p < 0.01; see Table 10.1.2). This group, however,
assigned comparable grades to the two students who only
did well in one topic as indicated in the table
(p > 0.05).

Yet, when the groups were compared using
Mann-Whitney U tests, no significant differences were

found between the groups for either of these two

students (p > 0.05).

96



10'0 > d

'gee L =

T0°0 > d 'veL"06¢C

(o0 = H 'T)X *
= (s8T = N '6)X

{o0T1) - (es°1 ) - (81°86)
5§ - T - vs ayed/ared
(ooT1) - (ecree)  (L9°99) -
6€ - £1 9¢ - poos/ated
{o0T1) - (o1°¢9) (tz°ve)| (€92 )
8¢ - ve €T T ated/pooo
%®
(oot1) | (0G*00T) - - -
£G £G - - - pooo/povd
3seybtH 3saybiH 3sano] asomnr] |butatos warqoxd
N pucoas puosas Juot3eindwod
apeias Jo quey JUDWUBAIYYDY

dnoan ybTH-MOT
Ag poubissy sopeas JO Juey SNSI9A soTjeuwsayjiey
ut BUTATOS WaTqoxd/uoriejnduo) Uf JUSWIASTUYOY JUSpNls :T1°T°0T ITdelL

97



G0'0 < d ‘000°'0 =

(vg = N ‘T)X »

10°0 > @ ‘ggy ezoc = (002 = N ‘6%
{ooT) - - {(1s'¢ ) (6¥'96)
LS - - 4 ] ated/ated
(oot) |(cc2z ) |(ve'8¥) (¥v8-8%) -
£y T T2 T2 - pooon/artel
(oot) | (zz 2z ) |(Lo*9v) (Lo ov)] (vv'v )
Sy T 12 L4 [4 ated /pooo
(oot){(9c°96) (es°1 ) (egs'T ) -
GG £G T 1 - poos/pooo
aseybtH 13s9UbBTH 1J3SoMOT asomMo] |Putatos warqoad
N puooas puooasg Juoriejanduo)
apeas Jo juey JUsWBAITYDY

dnoias ubtH-ybTH
Kg poubTssy sapean JOo juey SNSIIA sSOTIewaylel
uT BUTATOS Warqoad/uoTiezndwod UT JUSWSAITYDY JUBPNIS :2°1°0T STARL

98



Results similar to “hose above were found for the
perceived future success of students as well. The
Low-High group believed that the student who only did
well in computation would have a significantly better
future success than the student who only did well in
problem solving (p < €C.0l; see Table E.1 in Appendix).

The High-High group perceived similar success for
both students in the future (p > 0.05; see Table E.2 in
Appendix). When the groups were compared, no
significant differences were found for either of these

two students (p > 0.05).

Overall, the group with a less favourable
mathematical learning history assigned higher grades
and perceived that the student who did well in
computation wculd have more success in the future
compared to the student who did well in problem
solving. Yet when groups with different mathematical
learning histories were compared, no significant
differences were found between the groups. Therefore,
one can conclude that the learning history had some

influence in the perceived role different topics have
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within mathematics on the overall achievement and

future success of students.

10.1.2 lanquage Arts Topics

Both the Low-High and High-High groups assigned
significantly higher grades to the student who only did
well in reading and writing compared the student who
only did well in spelling and grammar (p < 0.01; see
Tables 10.1.3 and 10.1.4 respectively). As expected
from the above, when the two groups were compared for
each student, both groups assigned similar grades to
both students (p > 0.05).

Likewise, when the perceived success of students
was examined, both the Low-High and High-High groups
believed that the student who was better in reading and
writing would be more successful than the student who
only did well in grammar and spelling (p > 0.01; see
Tables E.3 and E.4 in Appendix). From the
between-group comparisons of the two students, both
groups shared the same perceived success for both

students (p > 0.05).
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Clearly, the learning history did not influence
the perceived role different topics have within
language arts on overall achievement and future success
of students. Both groups of preservice teachers
believed that the student who only did well in reading
and writing would have a better overall achievement and
success in the future compared to the student who only

did well in spelling and grammar.
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10.2 Relationship Between Achievement and Gender of
Students

The research questio. addressed in this section

is:

Does the learning history influence the gender
typically assigned to students with different

performance levels in mathematics and language

arts?

Only 46% of the Low-High group and 27% of the
High-High group answered the gquestion on gender. In
fact, many preservice teachers remarked that this
question was inappropriate. This is a good ipdication
that many preservice teachers were aware that
differences in achievement should not be based on a
particular gender. Despite this, gender differences
based on achievement in subjects were indicated by
those preservice teachers who did answer the question.

In mathematics, both the Low-High and High-High
groups believed that a student who did well would
probably be male, while a student who only did fair

would probably be female (p < 0.01;
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Table 10.2.1: Student Achievement in Mathematics
versus Gender for Low-High Group

Achievement Gender
in N
Both Topics Male Female
Good 20 9 29

(68.97) (31.03)|(100)

Fair 6 23 29
(20.69) (79.31) | (100)

~2(1, N = 58) = 14.290, p < 0.01

Table 10.2.2: Student Achievement in Mathematics
versus Gender for High-High Group

Achievement Gender
in N
Both Topics Male Female
Good 15 4 19

(78.95) (21.05) | (100)

Fair 4 15 19
(21.05) (78.95) | (100)

®2(1, N = 38) = 13.566, p < 0.01
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see Tables 10.2.1 and 10.2.2 respectively}. When the
groups were compared for each student with differeat
mathematics achievement, both groups were found to
share the same above belief (p > 0.05; see Tables E.S
and E.6 in Appendix).

In contrast, for language arts, both the Low-High
and High-High groups believed that a student who did
well would probably be female, while a student who only
did fair would probably be male (p < 0.0l1; see Tables
10.2.3 and 10.2.4). Comparing groups for each of the
two language arts students, the two groups were found
to be in agreement with the above belief (p > 0.05; see

Tables E.7 and E.8 in Appendix).

Overall, it was encouraging that most preservice
refused to answer the question. The learning history
was not found to influence the gender typically
assigned to students with different performance levels
in mathematics and language arts. Instead, both groups
believed that a successful mathematics student would
probably be male while a successful language arts

student would be female.
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Table 10.2.3: Student Achievement in Language Arts
versus Gender for Low-High Group

Achievement Gender
in N
Both Topics Male Female
Good 5 24 29

(17.24) (82.76) | (100)

Fair 23 6 29
(79.31) (20.69) | (100)

x¥(1, N = 58) = 24.105, p < 0.01

Table 10.2.4: Student Achievement in Language Arts
versus Gender for High-High Group

Achievement Gender
in N
Both Topics Male Female
Good 5 14 19

(26.32) (73.68) [ (200)

Fair 15 4 19
(78.95) (21.05) | (100)

%¥(1, N = 38) = 11.116, p < 0.01
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10.3 Inference of Achievement in one Subiject to

Achievement in Another

The research question addressed in this section is

as follows:

Does the learning history influence the inference
made from success in mathematics or language arts

to other school subjects?

Tables 10.3.1 and 10.3.2 indicate those subjects
chosen by the Low-High and High-High groups
respectively, where significant differences between the
successful mathematics and language arts students were
found. Both groups believed that a successful
mathematics student would do well in science, while a
successful language arts student would do well in
history, music, Frenca, and art (p < 0.0l1). Of
particular interest was that the Low-High group
believed that a successful mathematics student would do

well in language arts, but not the reverse (p < 0.05).
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Table 10.3.1: Differences between Successful
Mathematics and Language Arts Students in
Low-High Group as to Success in Other

Subjects
Mathematics versus

Subject La?guage Arts

Chosen v o]
Science 69.794 L
History 21.489 * %
Language Arts/ 6.009 *
Mathematics
Geography 0.883
Music 9.180 % %
French 24.628 * %
Physical Education 0.000
Art 25.081 * %

N = 124 * p < 0.05

df = ** p < 0.01
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Table 10.3.2: Differences between Successful
Mathematics and Language Arts Students in
High-High Group as to Success in Other

Subjects
Mathematics versus
Subject Language Arts
Chosen . r
Science 59.570 * %
History 10.508 *k
Language Arts/ 1.365
Mathematics
Geography 0.314
Music 6.710 **%
French 25.984 * %
Physical Education 0.000
Art 8.065 *%
N = 118 * p < 0.05
df = 1 **x p < 0.01
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Comparing the two groups in mathematics, the only
significant difference found was that the High-High
group more strongly believed that a successful
mathematics student would do well in history compared
to the Low-High group (p < 0.05; see Table E.9 in
appendix). The groups agreed on the subjects chosen
for the successful language arts student (p > 0.05 for

all subjects; see Table E.10 in Appendix) .

overall, there was some indication that the
learning history influenced the inference rmade between
success in mathematics and language arts. The group
with a less favourable learning history believed that a
student who was successful in mathematics would also be
successful in language arts. Yet, the two groups chose
similar subjects in which successful mathematics and

lanquage arts students would also do well.
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10.4 Necessity of a Special ability for
Mathematics or Language Arts
In this section the following research question

will be addressed:

Is the learning history related to belief in the
requirement of a special ability in mathematics or

language arts for success in the subject area?

Most preservice teachers in both groups were
either undecided or did not believe that a special
ability was required in mathematics or language arts
(see Tables 10.4.1 and 10.4.2). No significant
differences were found between subjects for either
group (p > 0.05). When the two groups were compared,
the groups had comparable beliefs in both mathematics
and language arts (p > 0.05; see Tables E.1l1 and E.12

in Appendix respectively).

Overall, the learning history was not related to
the belief that a special ability in mathematics or
language arts was required in order to be successful in

the subjects. In fact, relatively few preservice
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teachers, only about 25%, believed a special ability

was even regquired.
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Table 10.4.1: Student Special Ability Required in
Mathematics and Language Arts
By Low=-High Group

Subject No Undecided Yes N
Mathematics 21 24 15 60
(35.00) (40.00) (25.00) (100)

Language 23 25 12 60
Arts l (38.33) (41.67) (20.00) (100)

~x3(2, N = 120) = 0.445, p > 0.05

Table 10.4.2: Student Special Ability Required in
Mathematics and Language Arts
By High-High Group

Subject No Undecided Yes N
Mathematics 23 21 15 63
(36.51) (33.33) (3€.16) (100)

Language 25 21 17 63
Arts (39.68) (33.33) (26.98) (100)

~x*(2, N = 126) = 0.195, p > 0.05
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11. SUMMARY AND CONCLUSIONS

The purpose of this study was to investigate
whether P/J preservice teachers' mathematical and
language arts learning histories influenced specific
teaching-related perceptions in the two subjects. The
verm "learning history" was used to describe preservice
teachers' perceived former achievement in association
with the attributions they used to explain this
achievement. 1In a previous study, Kuendiger (1990)
related differences in preservice teachers' learning
history in mathematics to differences in their
perceptions about mathematics teaching. This research,
a follow-up study of Kuerdiger's initial investigation,
extended the investigation of preservice teachers'
learning history across the two subject areas of
mathematics and language arts. In addition to
investigating other teaching-related beliefs from
Kuendiger (1990), preservice teachers' future
self-efficacy was investigated in more detail by
specifically examining their beliefs in their ability
to influence students' effort, interest, and

achievement.
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The relationship between the suk,ect-related
learning history and teaching-related beliefs was
investigated by ccmparing groups of P/J preservice
teachers with different learning histories to identify
differences in their beliefs. The variable "“perceived
former achievement" in mathematics and language arts
was used as the criterion to identify groups with
different learning histories. The sample of P/J
preservice teachers in this study had a higher interest
and a higher overall former achievement in language
arts compared to mathematics, which meant that only two
extreme groups could be identified. 2s intended, the
Low-High group had a significantly lower former
achievement in mathematics compared to language arts,
while the High-High group had comparably high former
achievement in both subjects. When groups were
compared in both subjects, the Low-High group had a
significantly lower achievement and interest in
mathematics than the High-High group, while in language
arts the achievement and interest of both groups were
similarly high. Moreover, the High-High group also had
a significantly better formal training in mathematics

than the Low-High groups, but both groups had a
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comparably good formal training in language arts. From
the data collected during the first year of Kuendiger's
investigation (1990), groups of preservice teachers
with different mathematical learning histories also had
significantly different formal mathematical training.
However, no differences were found from the data
collected during the second year of the investigation.
Therefore, in summary, no decisive conclusion can be
made concerning the relationship between the formal
training of preservice teachers and their learning

history.

11.1 Learning History

From the reviewed literature, as well as the
results from Kuendiger (1990), a higher former
achievement was expected to bes attributed more to
ability and effort, while a lower former achievement
was expected to be attributed more to lack of effort
and subject difficulty. This was indeed the case.

The Low-High group used distinctively different
attributions to explain their different achievements in
the two subjects. Low mathematics achievement was

attributed significantly more to lack of effort, lack
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of interest, and subject difficulty, while high
lanquage arts achievement was attributed significantly
more to ability, effort and interest.

In contrast, the High-High group used very similar
attributions to explain their comparable achievements
in both subjects. Both high mathematical and language
arts achievement were attributed more to ability,
effort, and interest, while the negative attribution
reasons were almost never mentioned. Only one
significant difference was found; mathematics was
perceived as more difficult than language arts.

The groups were also compared in each subject. In
mathematics, the two groups used significantly
different attributions to explain their mathematical
achievement, which confirmed the results of Kuendiger
(1990) . The higher mathematical achievement of the
High-High group was attributed significantly more to
ability and effort and significantly less to lack of
ability, lack of effort, and lack of interest than the
lower mathematical achievement of the Low-High group.
In language arts though, both groups had very similar

attribution patterns, although significant differences
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occurred in the degree that effort, interest, and good
teaching were called upon as reasons.

It can be concluded from the above that a higher
achievement was associated with a more positive
attribution pattern and a hetter self-image of ability,
while a lower achievement was associated with a more
negative attribution pattern and poorer perception of
one's ability. The former achievement in association
with attributions used to explain this achievement,
justifies that the Low-High group had a less favourable
learning history in mathematics and a more favourable
learning history in language arts, while the High-High
group had a favourable learning history in both
mathematics and language arts. Thus, the variable
"perceived former achievement" was suitable as a
criterion to form groups of different learning
histories.

Attributions seemed to be mostly influenced by
achievement, with the subject area only playing a role
in that mathematics was considered a more difficult
subject. The fact that Low-High and High-High groups
differed in the degree they called upon some reasons

when explaining language arts achievement, indicates
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that attributions were not only influenced by the
achievement level and subject area. One possible
explanation is that the High-High group may generally
be more success oriented as they did well in the two
subiects. Obviously further studies are required to

investigate this conjecture.

11.2 Teaching Beliefs

This study investigated the relationship between
grcups of P/J preservice teachers with different
learning histories and beliefs about their
(1) attribution of students' achievenment,

(2) self-efficacy as future teachers, and
(3) other subject-/topic-related perceptions.

The belief which was most closely linked to the
learning history was the self-efficacy as Iuture
teachers. The Low-High group, having a less favourable
mathematical learning history and a more favourable
language arts learning history, believed they were
significantly less able to influence students' effort,
interest, and achievement in mathematics compared to
language arts. In addition, when the Low-High and

High-High groups were compared in mathematics,
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preservice teachers with a less favourable mathematical
learning history believed they were significantly less
able to influence students' mathematical achievement
compared to those with a more favourable mathematical
learning history. Kuendiger (1990) alsec found that P/J
preservice teachers with a less favourable mathematical
learning history were not only less confident teaching
mathematics, but alsc considered their personal
insufficiency in teaching as a more relevant reason to
explain students' lack of progress in mathematics. The
results - both studies indicate that the learning
history influences the expected self-efficacy as future
teachers. As a result, preservice teachers with a less
favourable mathematical learning history may give up
more easily on students who are having difficulty in
mathematics since they themselves feel less able to
influence students' achievement in the subject. The
lack of persistent assistance by the teacher may, in
turn, cause the achievenment levels of these students to
fall further. Further studies are needed to determine
whether or not differences in preservice teachers'

learning histories are related to differences in
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classroom behaviour such as giving up easily on
students with difficulties.

Although the attribution of students' achievement
was not directly influenced by whether or not the
learning history was more or less favourable, results
showed that preservice teachers' attribution of their
own achievement may be related to their attribution of
students' achievement. The High-High group
consistently attributed effort (or lack of effort) as
being more applicable in explaining students'
achievement (or lack of achievement) in both
mathematics and language arts compared to the Low-High
group. The High-High group was also found to attribute
effort to a greater degree than the Low-High group to
explain their own mathematics and language arts
achievement. This indicates that preservice teachers
may attribute students' achievement based upon the
attributions of their own achievement. If so, it would
provide valuable insight in explaining how teachers
attribute students' acnievement. In addition, since
the reviewed literature has shown that a student often
adopts the teachers' attribution pattern of the student

and that attributions and achievement are related, the
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teachers' attribution of their own achievement may
indirectly affect student achievement.

There was some indication that the learniny
history influenced preservice teachers' perceptions of
the role different topics had on overall achievement
and future success of students in mathematics but not
in language arts. Preservice teachers with a less
favourable mathematical learning history (i.e. Low-High
group) assigned higher grades and perceived higher
future success for a student who did well in
computation compared to a student who did well in
problem solving. In contrast, preservice teachers with
a favourable mathematical learning history (i.e.
High-High group) assigned similar grades and perceived
a similar future success for these two students.
Computation skills are often considered as requiring
less mathematical ability than problem solving skills.
Therefore, the group with a less favourable
mathematical learning history may hold different
perceptions for easier and more difficult topics. In
fact, Kuendiger (1990) found that preservice teachers
with a less favourable mathematical learning history

more strongly agreed that teaching multiplication and
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division was more enjoyable than teaching geometry or
fractions. Another possibility is the Low-High group
may view computation skills as more important than
problem solving skills, while the High-High group may
perceive both skills as equally important. As a
result, preservice teachers with a less favourable
mathematical learning history may stress computation
skills more than problem solving skills. The National
Council of Teachers of Mathematics (NCIM), a highly
recognized group of mathematics educators, recommends
emphasizing problem solving so that students can: 1)
use problem-solving approaches to investigate and
understand mathematical content, 2) formulate probhlems
from everyday situations, 3) develop and apply
strategies to solve a variety of problems, 4) verify
and interpret results with respect to the original
problem, and $) acquire confidence in using mathematics
meaningfully (1989, p. 23). This emphasis on problem
solving is also expressed by the Ontario Ministry of
Education in the mathematics curriculum guidelines
(pp. 19-20, 1985). Thus, the possible stress of
computation skills over problem solving skills by

preservice teachers with a less favourable mathematical
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learning history would be in contrast with the
recommendations of the NCTM and the Ontario Ministry of
Education quidelines. Clearly, further research is
needed to explain why mathematics topics are viewed
differently by preservice teachers with different
mathematical learning histories.

There was some indication that the learning
history may influence the inference made from success
between mathematics and language arts. The Low-High
group believed that a student who was successful in
mathematics would also be successful in language arts,
but not the reverse. Therefore, preservice teachers
with a less favourable mathematical learning history
may expect successful mathematics students to also do
well in language arts. This means that differences in
preservice teachers' learning histories may affect
differences in their expectations of students.

Finally, preservice teachers were asked to assign
a probable gender to students with different
achievement levels in mathematics and language arts.
Many preservice teachers did not answer this questien.
In fact, some remarked that this cuestion was

inappropriate. This means that many presexrvice

125



teachers believed that a high achievement in a subject
was not associated with any one particular gender. The
learning history was not found to influence the gender
typically a=signed to students with different
performance levels in mathematics or language arts.
Yet, both groups believed that a successful mathematics
student would be male, while a successfdl language arts
student would be female. From the literature reviewed,
Qe know that teachers' expectations are often
communicated to students either explicitly or
implicitly. If the teacher holds the above perception
that boys and girls have different strengths in
subjects, the teacher mzy encourage boys to try harder
in mathematics while girls are encouraged more to be
successful in language arts. As students, in turn,
often respond to meet the expectations of the teacher,
it is clear that this problem requires further
attention by the educational community.

In summary, the learning history has been most
closely linked to preservice teachers' beliefs about
their future self-efficacy, which have important
implications for teaching and student learning.

Moreover, it is necessary to investigate whether the
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learning history influenc~s actual teaching behaviour
in the classroom. Since ti: li.rning history provides
a motivational framework which future teachers take
into the classroom, differences in preservice teachers'
learning history may be related to differences in the
way they interact with students throughout instruction
in particular subjects.

In addition, the learning history may also affect
the overall structuring and planning of lessons in a
subject. Since the preservice teachers' learning
history has been linked to their perceived
self-efficacy and general confidence in teaching, the
learning history may affect preservice teachers'
willingness to try ditferent teaching ideas or to vary
the mode of instruction in a subject (e.g. guided
discovery, experiments, lecture, group work, etc.).
Moreover, since preservice teachers with a less
favourable subject-related learning history were also
found to be less interested in this subject, these
preservice teachers may show less motivation to seek
other teaching resources to enhance thelr classroom

instruction in a subject.
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21.3 Timitations of the Study

All the limitations inheren* in empirical research
studies apply for this study as well. For example, one
cannot exclude the possibility that a significant
result occurs by chance. To the knowledge of this
researcher, this study and the research done by
Kuendiger (1990) are the first two studies which relate
preservice teachers' learning history to their
teaching-related beliefs. 1In both studies, samples of
preservice teachers from the University of Windsor only
were investigated. Although these studies were
embedded in the conceptual framework of attribution
theory, there is a need to confirm the individual
results reported before they can be generalized as to
preservice teachers in general and as to the

consistency of the results over time.
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appendix Al: Questionnaire (Form 1)

QUESTICNNAIRE

P10 O —

Division Gender

Teachable Subject (1f applicable)
1. Up to which grade did you take mathematic= and English in high school?

Mathematics English

2. How many mathematics (1ncluding statistics) and English courses did you take
at the university level?

Mathemat:ics English

———

3. Indicate your level of interest 1n mathematics and language arts below.

MATHEMATICS: ! ! H ! !
Very Interested Neutral Not Not at All
Interested Interested Interested

LANGUAGE ARTS: ! ! ! ! !
Very Interested Neutral Not Not at All
Interested Interested Interested

4. Loeking back at your own learn:ng of mathematics and language arts, indicate
your general achievement Dy placing an X on the scales below.

MATHEMATICS: ! HE ! H !
Excellent Above Average Below Pocr
Average Average
LANGUAGE ARTS: : : ! ! .
Exceilent Above Average Below Poor
Average Average

% Dalcw are some reasons which are used to explain auchievement.

Lack of Abil:ity
Lack of Effor:
Lack of Interest
D3fficult Sub)ect
Poor Teaching

Ability B
Effore: D
Interest F
Easy Subject H
Good Teaching J
Qther Reaszon

zHao»

lndicate those reasons which are most appliceble/somewhat appiicable in
explaining your achievement. MORE THAN ONE REASCON MAY BE INDICATED.

MATHEMATICS ! LANGUAGE ARTS
Most Applicable E Most Applicable
Somewhat Applicable ! Scmewhat Applicable
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6. Assume a student does VERY WELL in mathematies/language aris. Indicate those
reasons which are applicable/scmewhat applicable in explaining the student's
achievement. MORE THAN ONE REASUN MAY BE INDICATED.

Reazsons: A = Ability 8 = Effort
C = Interest D = Easy Subject
E = Good Teaching F = hdvanced Cognitive Deveiopment
G = Other Reason

MATHEMATICS LANGUAGE ARTS

Mosat Applicable
Somewhat Applicable

Moat Applicable
Somewhat Applicable

7. Assume a student does VERY POORLY :n mathematicaslanguage arts. Indicate
those reasons which are applicablessomewhat applicabia 1n explaining the
student's lack of achievement., MORE THAN CNE REASON MAY BE INDICATED.

Reasons: A = Lack of Ability B = Lack of Effort
« Lack of Interest D = Difficult Subject
E = Poor Teaching F = Lagging Cognitive Development
G = QOther Reason
MATHEMATICS LANGUAGE ARTS

Most Applicable
Somewhat Applicable

Most Applizable
Somewhat ipplicable

8. Once you become a full-time teacher. how sasy will 1t be for you to influence
your studsnts cffort. interest. and achievement 1n mathematics/language arts?
Answer the quest:an by placing sach of the letters shown in the appropriate
places belaw,

A = Effor:
B = Interest
C = Achievement
MATHEMATICS: H ! ! H .
Very Easy Possible Difficult Very
Easy Difficult
LANGUAGE ARTS: H ! ! : :
Very Easy Possible Daffaicult Very
Eas/ Difficult
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$. Imagine you have four students 1.2.3 and 4 in your mathematics class vhose
schievement in computations and problem solving are as indicated below.

Student 1: Computationa — GOOD Problem Solving - GOOD
Student 2: Computations = GOOD  Problem Solving - FAIR
Student 3: Computations - FAIR Problem Solving - GOOD
Student &4: Computations — FAIR Problem Solving — FAIR

AN

a} Indicate the grades out o2 100 you would assign to each of the four students
by placing the numbers 1.2.3. and 4 on the scale below.

0 20 40 50 80 100
»] Indicate below how successful each of these students will be in mathematics
in the future.

! H ' ' '
Very Successiul Average Lesas Not at All
Suscessiul Successful Successtul

¢} Indicate the probable gender of each of the four students.

male female

10. Imagine you have four students 1.2.3, and 4 in your language arts class
whose achievement :n reading & writing and grammar & spelling are as indicated
below.

Student .: Reading & Wraiting - GOOD Grammar & Spelling - GOOD
Student 2: Reading & Writing - GOOD Grammar & Spelling - FAIR
Student 3: Reading & Wrating - FAIR Grammar & Spelling - GOOD
Student 4: Reading & Wraiting - FAIR Grammar & Spe.ling - FAIR

a) Indicate the grades out of 100 you would assign to each of the four students
by placing the numbers 1.2.3. and 4 on the scale belowv,

. ) L] * 1 4

0 20 %0 60 80 100

%) Indicate below how successful each of these students will be 1n language arts
in the future.

Vefy Succésatul Avefage Loés Not az All
Successtul Successatul Succesaful

¢) Indicate the probable gender of each of the four students.

maie Zerzale
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11. Jim 13 one of your students who dees well in mathematics. Indicate what
other subjects you think Jim would also do well in.

. 3cience _ . History
— Language Arts — Geography
— Music — French
___ Physical Education — Art

12. Jeanette 13 one of your students who does well in language arts. Indicate
what other subjects you think Jeanette would also do well 21n.

__ Science __ History
_ Mathematics — Geography
__ Musaic —_ French
___ Physical Education — Art

13. To do very well :n mathematics, does one need a special ability?

Yes Undecided No

14, To do very well in language arts. does one need a special ability?

Yes Undecided No

THANK-YOU FOR YOUR TIME.
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Appendix A2: Questionnaire (Form 2)

QUESTIONNAIRE
Division Gender Age

Teachable Subject [(:f applicable)

1. Up to which grade did you take English and mathomatics in high school?

English Mathematics

2. How many English =nd mathematics (including statistics) courses Aid you take
at the university ../el?

English Mathematics

3. Indicate your level of interest 1n language arts and mathematics below.

LANGUAGE ARTS: : : : ! :

Vefy Interé:tod Neutral Nét /314 aﬁ All

lnterested Interested Interested
MATHEMATICS: ' ' ! ! !

Very Interested Neutral Not Not at All

Interested Interested Interested

4. Looking back at your own l1earning of language arts and mathematics, indicate
your jeneral achievement by placing an ¥ on the scales below.

LANGUAGE ARTS: ! H H ! !

Fucellent Abéve Rve;age Beiou Poér
. Average Average
MATHEMATICE: ! H : !
Excellent Above Average Below Poor
Average Average
5. Below are some reascns which are used to explain sievement.

Abilivy B
Effort s}
Interest F
H
J

La-k of Ability
Lacx of Effeort
Lack of Interest
Difficult Subject
Poor Teaching

LI T I A

Easy Subject
Good Teaching
Other Reascn

_RHOQMO»™
[0 2 I B B

Indicate those reasons which are most applicable/somewhat applicable in
axplaining your achievemant. MORE THAN ONE REASON MARY BE INDICATED.

LANGUAGE ARTS H MATHEMATICS
Most Applicable E Most Applicable
Somewhat Applicable ¢ Somewhat Applicable
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6. Assume a student does VERY WELL in lanYucge arts/mathematics. Indicate those
reasons which are applicable/somewhat applicable in explaining the student's
ach:evement. MORE THAN ONE REASON MAY BE INDICATED.

Reasons: A = Abilicy B = Effort
C = Interest D = Easy Subject
E = Good Teaching F = Advanced Cognitive Development
G = Other Reason

LANGUAGE ARTS MATHEMATICS

Most Applicable
Somewhat Applicable

Most Applicable
Somewhat Applicable

7. Assume a student does VERY POORLY in language arts/mathematics. Indicate
those reasons which are anpplicable/somewhat applicable 1n explaining the
student's lack of achievement. MORE THAN ONE REASON MAY BE INDICATED.

Reasons: A - Lack of Ability B = Lack of Effort
C = Lack of Interest D = Difficult Subject
E = Poor Teaching F = Lagging Cognitive Development

G = Qther Reasacn

LANGUAGE ARTS MATHEMATICS

Most Applicable
Somewhat Applicable

Most Applicable
Somewhat Applicable

8. Once you bacome & full-time teacher. how easy will it be for you to influence
your students’ effort, intereat, and achievement :n language arts/mathematics?
Answer the question by placing each of the letters shown in the appropriate
places below. :

- Effore
= Interest
= Achievement

CHAD 3

LANGUAGE ARTS: ! ! H H H

Very EaSy Possible D;tticult Ue%y
Easy Difficult
MATHEMATICS: H : H H :
Very Easy Possible Difficult Very
Easy Diffaizul:
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9. Imagine you have four students 1,2.3, and 4 in your language arts class whose
achievement in reading & writing and grammar & spelling are &3S indicated Delow.

Student 1: Reading & Writing - GOOD Grammar & Speiling — GOOD
Student 2: Reading & Writing — GOOD Grammar & Spelling - FAIR
Student 3: Reading & Wrating - FAIR Grammar 6 Spelling - GOOD
Student 4: Reading & Writing - FAIR Grammar & Spelling - FAIR

&) Indicate the grades out of 100 you would assign to each of the four studsnts
by placing the numbers 1,2.3. and 4 on the scale belnw,
) 1 1 ) ) ]

0 20 40 60 80 100

b) Indicate below how succctJaful each of these oiidents will be in language arts
1n the future.
L] ) 1] 1 *

Vafy Succésstul Avefage Leﬁs Not aﬁ All
Successful Successful Successful

¢) Indicate the probable gender of each of the four students.

male femalo —

10. Imagine you have four atudents 1.2.3 and 4 1n your mathematics class whose
achievement in computations and problem solving are as indicated below.

Student 1: Computations - GOCD Problem Solving - GOOD
Student 2: Computations - GOOD Problem Solving - FAIR
Student 3: Computations - FAIR  Problem Solving - GOCD )
Student 4: Computations - FAIR Problem Solving — FAIR

3] Indicate the grades out of 100 you would assign to each of the four students
sy placing the numbers 1,2.3., and 4 on the scale below.

c 20 40 ' 60 a0 100

s) Indicate below how successful each of these students will be 1n mathematies
1n the future.

[} ] ] ] L]

Very Succéssful Avoéage Less Not az All
Sucsesstul Sugcessful Success?ful

¢! Indicate the probable gender of each of the four students.

male female

145



11. Jeanette 13 one of your students who does well 1in mathematica. Indicate
what other subjects you thank Jeanetts would alsc do wall 1n.

Science History
Language Arts Geography
. Music French

Physical Education Art

12. Jim 1s one of your 3tudent3 who does well in language arta. lIndicate what
other subjects you think Jim would also do well 1n.

ATt

Scaience History
Mathematics Geography
Mus:z French

Physical Education

13. To do very well in mathematica. does one need a special ability?

Yes Undecided No

14. To do very we!l in language arts. does one need a special ability?

Yes Undecided No

THANK-YOU FOR YOUR TIME.
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Table C.5: Highest Grade In Which Mathematics

was Taken In High School Between Groups

Preservice |
Teacher Grade 11 Grade 12 Grade 13 N
Group and Below
Low~High 6 29 26 61
( 9.84) (47.54) (42.62) {(100)
High-High 1 11 57 69
( 1.45) (15.94) (82.61) (100)

~%¢1, N = 130) = 23.125, p < 0.01

Table C.6: Highest Grade In Which English.
was Taxen Tr. High School Between Groups

Preservice
Teacher Grade 11 Grade 12 Grade 13 N
Group and Below
Low-High 1 10 51 62
( 1.61) (16.13) (82.26) (100)
High-High - 6 62 68
- { 8.82) (91.18) (100)

~%(1, N = 130) = 2.288, p > 0.05
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Table D.3: Student Aspect Believed to be Influenced
+he Most in Mathematics Between Groups

Preservice
Teacher Effort Interest Achievement N
Group
Low-High 13 14 1 28
(46.43) (50.00) ( 3.57) (100)
High-High 11 19 6 36
(30.56) (52.78) (16.67) (100)

~%*(2, N = 64) = 3.887, p > 0.05

Table D.4: Student Aspect Believed to be Influenced
the Most in Language Arts Between Groups

Preservice
Teacher Effort Interest Achievement N
Group
Low-High 13 15 2 30
(43.33) (50.00) ( 6.67) (100)
High-High 10 20 4 34
(29.41) (58.82) (11.76) (100)

*2(2, N = 64) = 1.53%, p > 0.05

158



100 > @ '696°6T = (T2 = N 'T);X »

10°0 > @ ‘¥90°95¢ = (99T = N ‘6)7X

(oo0T1) - - - (00°00T1)

LY - - - Ly ated/ated

(oot)| (8L°2 ) (oo°sz) (zz*zL) -

9¢ T 6 92 - poon/atred

(ooT1) - {(zz+z2L) (8L°Le) -

9¢ - 92 0T - ated/pood
»

(oot)| (L8-L6) (e1°2 ) - -
LY 9y 1 - - poon/pood

4seUbTH IS8UDTH 2ISVMOT asemo] |butatos waiqoad
N puooss puooss /uotaeanduod
@an3ng UT SSP00NS pPYATadISd JO juey JuUWBADTYDY

dnoxs ybyH-MOT
kg oanjnd U SS900NS PIATI0IDd SNSIIA soT3ewsylen
ut butatyos watqoad/uoyijeanduody ut JUBWAADTYOY JUSPNIS :T°d OTqel

159



60'0 < @ ‘ge1°1

(e = N ‘1) X »

10°0 > @ ‘68E°662 = (59T = N ‘6)7%
(oot)| (ez'z ) (ez*e) - (sv°S6)
2% 1 T - Y aredg/ared
(oot)| (oz-z ) |(vs ov) (so°¥s)| (oL"2 )
LE T ST 02 T pooo/ated
(ooT) - (9z*ss) (vi'vy) -
8¢ - 12 LT - ated/pood
¥
(oo1)| {s9'se) (L1°C ) - (FAREAD
9V v T - 1 poo5/poon
aseybtH 23IseybTH 2IsamMOT asamnoT |PhutAaToS wWwaTqoxd
N puooas puooas Juotrieanduod
a2anj3ngd :..n ss5300oNy mum>..n00.umnm JO uey 9:0E0>0._..£U4&

dnoas ybBTH-UbBTH
Ag 2an3ng UT SS200NS PIATEDISd SNSIADA SOTJeusylel
utr butatos wetqoad/uorieinduo) Ul JUBWBASTYDSY Juepnlyg :Z2°d °oTdelL

160G



t0'0 > @ '156°66 = (69 = K 'T)X »
6)

(ooT)
Sv

(o01)
GE

{o0T)
9¢

(oo1)
9tv

hom.mvaﬂﬁ.mv An¢.ﬂmv
1 4 z¢

(ge'z ) |(es-88) (ce-8 )
1 A €

{c9°66) .Amn.v ) -

1070 > d ‘96z°9LE = (29T = N '6)7K
(00-00T)
Sy ated/ared
- poon/ated
- xte3/pooo
¥
- poon/pood

b 4 -

Ag 21n3ngd ur SS900NS PAA
putrtteds pue Jeumeas/HUTiTay pue

as9ybTH 2IISOUDTH Isanold
puooas Ppuod9s

qasemo] |BurtTads pue Jeuuels
/butiltam pue pugpead

aanjing Ut s59300NS paAteddsd JoO Huey JuswoaaTyov

dnoas UYbTH-MOL

TonIed SNSIPA S83aAV abenbue] ut
putpesy UT JIUIUIASTUOVY auepniys :€°d o1del

161



10°'0 > d ’‘toL"'86

(g9 = n ‘'T) X »

~

162

{00 > @ ‘ooerLogc = {291 = H ‘6) 7%
(oot)| (vv°'¥ ) - (zz+z ) (cc-c6)
Sy [4 - 1 (44 agedg/ated
(ootj| (scce ) |(9s°G ) (es8*88)| (8L°C )
9¢ 1 z (4> 1 poon/ated
(cot)| (8e+z )} |(tT-98) (cc'8 )| (8L°2 )
9¢ T i€ £ 1 ated/pooo
»
(oot)| (es+88) (vv:v ) (22°e ) (ve v )
v ov 4 T z poo9H/pooyn
1seybTH 13SoYbTH 1IS9MOT asomo |burrreds pue Jewweld
N pucoasg puodssg /buritrap pue putpeay
2aANn3Ing p:.” SS220NS POAT a20aed JO juey UﬂmE®>QﬂEU¢

Ag @anang uy SS900NS PIAT
purTieds pue Jewwexsn/burlitay pue

dnoas ybHIH-UBTH

Too19d SNSIaAn S3AVY apenbue]y ut
w:ﬁvmmm UT JUBUIDADTYDY JUSPNIS tp'3 @1d9eL



Table E.5: Good Student Achievement in Mathematics
versus Gender between Groups

Preservice Gender
Teacher N
Group Male Female
Low-High 20 9 29
(68.97) (21.03)| (100)
High-High 15 4 19
(78.95) (21.0S5)|(100)
(1, N = 48) = 0.592, p > 0.05

Table E£.6: Fair Student Achievement in Mathematics
versus Gender between Groups

Preservice Gender
Teacher N
Group Male Female
Low-High 6 23 29
(20.69) (79.31)|(100)
High-High 4 15 19
(21.0C5) (78.95) | (100)
(1, N = 48) = 0.001, p > 0.05
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Table E.7: Good Student Achievement in Language Arts
versus Gender between Groups

Preservice Gender
Teacher N
Group Male Female
Low-High 5 24 29

(17.24) (82.76) | (100)

High-High 5 14 19
(26.32) (73.68) ]| (100)

X*(1, N = 48) = 0.564, p > 0.05

Table E.8: Fair Student Achievement in Language Arts
versus Gender between Groups

Preservice Gender
Teacher N
Group Male Female
Low-High 23 6 29

(79.31) (20.69)1(100)

High-High 15 4 19
(78.95) (21.05) | (100}

7%3(1, N = 48) = 0.001, p > 0.05
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Table E.9: Differences between Groups of Other
Subjects a Successful Mathematics
student would do Well In

Low=-High ve. _-us
Subject 2High-High
Chosen X =)
Science 0.002
History 4.275 *
Language Arts/ 0.401
Mathematics
Geography 0.540
Music 0.419
French 0.235
Physical Education 0.004
Art 0.584
N = 116 * p < n,05
df = 1 ** p < V.1
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Table E.10: Differences between Gr-ups of Other

Subjects a Success” I _anguage Arts
Student would do Well In

Low-High versus
Subject ,High-High
Chosen . B
Science 0.881
History 0.318
Language Arts/ 3.818
Mathematics
Geography 0.117
Music 0.023
French 0.290
Physical Education 0.004
Art 2.411
N = 116 *x p < 0.05
df = 1 ** p < 0.01



Table E.1l: Student Special Ability Required in
Mathematics between Groups

Preservice
Teacher No Undecided Yes N
Group
Low-High 21 24 15 60
(35.00) (40.00) (25.00) (100)
High-High 23 21 1% 63
(36.51) (33.33) {30.16) (100)
~x%(2, N = 123) = 0.630, p > 0.05
Table E.12: Student Special Ability Required in
Language Arts between Groups
Preservice
Teacher No Undecided Yes N
Group
Low-High 23 25 12 60
(38.33) (42.67) (20.00) (100)
High-High 25 21 17 63
(39.68) (33.33) (26.98) (100)

~*(2, N = 123) = 1.225, p > 0.05
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