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ABSTRACT

The present study examined the influence of need for achievement and prior

mathematics achievement on locus of control and mathematics performance, and the

impact of need for achievement and prior mathematics achievement on the effect of

written instruction on locus of control and mathematics test performance. Participants

consist of 328 public and private high school students on the island of O'ahu, Hawai'i,

enrolled in a geometry or algebra II mathematics class. Treatment consisted of three

types of written instructions participants received with a mathematics test. The

experimental procedure was conducted during a single classroom period in participants'

mathematics class.

General Linear Model (GLM) and Linear Structural Relations (LISREL) data

analyses revealed need for achievement significantly influenced locus of control

(p<O.0006). Also, prior mathematical achievement and need for mathematical

achievement were found to significantly influence mathematical performance (p<O.OOOl).

However, prior mathematical achievement did not significantly effect locus of control in

the GLM analysis, nor did general need for achievement significantly effect mathematics

performance. Written instructions were found to be not effective in altering participants'

locus of control or mathematics test performance in either analysis, nor were need for

achievement or prior mathematics achievement effective in influencing the impact of

written instruction on locus of control or mathematics performance.

It was concluded that written instruction did not impact students' belief in their

ability to perform, or their actual performance on a mathematics test.

IV



TABLE OF CONTENTS

Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 111

Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. iv

List of Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Li f F· ...st 0 19ures Vlll

Chapter I Introduction 1
Review of the Literature . . . . . . . . . . . . . . . 3

Locus of Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Academic Achievement and Locus of Control 4
Need for Achievement 13
Need for Achievement and Locus of Control 14

Significance and Need for the Present Study . . . . . . . . . . . . . . . . . . .. 18
The Present Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 19'

Research Hypotheses 20

Chapter II Methodology 21
Participants 21
Materials 23

Children's Academic Intrinsic Motivation Inventory (CAlMI) .. 23
Written Test Directions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Mathematics Test . . . . . . . . . 25
Rotter's Internal-External Control Scale 26
Student Survey Questionnaire 27

Sequence 28
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 28
Data Set 30

Chapter III Results: General Linear Model 32
Descriptive Statistics on Grade, MnAch, GnAch, Math, Loc 32
The Relationship Between Grade, MnAch, GnAch, Math, and Loc '" 40
The Effect of Written Instruction and Loc on Math . . . . . . . . . . . . . . . 43
The Effect of Need for Achievement and Written Instruction on

Loc and Math . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
The Effect of Written Instruction and MnAch on Loc 45
The Effect of Written Instruction and GnAch on Loc 47
The Effect of Written Instruction and MnAch on Math 47

v



The Effect of Written Instruction and GnAch on Math 49
The Effect of Written Instruction and Grade on Loc and Math 49

The Effect of Written Instruction and Grade on Loc . . . . . . . . . 49
The Effect of Written Instruction and Grade on Math 49

Summary 50

Chapter IV Results: Linear Structural Relations . . . . 52
Overview of the Theoretical Model ,................... 53

Defining the Variables Included in the Model 54
Defining and Testing the Measurement Model 56
Defining and Testing the Structural Model . . . . . . . . . . . . . . . . . . . . . 60
Findings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Hypothesis One 64
Hypothesis Two 64
Hypothesis Three 64
Hypothesis Four . . . . . . . . . . . . . . . . . . . . 65
Hypothesis Five 65

Summary " 66

Chapter V Discussion 69
Findings and Conclusions '7l
Limitations and Suggestions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Suggestions for Further Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

Appendix A: Children's Academic Intrinsic Motivation Inventory (CAlMI) .. 79

Appendix B.l: Internal Test Instructions 89

Appendix B.2: External Test Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

Appendix B.3: Neutral Test Instructions 91

Appendix C: Mathematics Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

Appendix D: Rotter's Internal-External Locus of Control Scale 98

Appendix E: Student Survey Questionnaire 103

References " 104

VI



LIST OF TABLES
TABLE PAGE

1 MATH, Lac, MCI, and 10 Means by Internal, Neutral,
and External Test Instruction for PRC Students 9

2 MATH, Lac, and PAR Means by Internal, Neutral and
External Test Instruction for USA Students 10

3 MATH, Lac and PAR Means by Country: PRC and USA 11

4 Summary Statistics for Classroom Grade (GRADE),
Mathematics Need for Achievement (MNACH), General
Need for Achievement (GNACH), Mathematics
Performance (MATH), and Locus of Control (LaC) .. . . . . . . . . . . . . . 33

5 Statistics for Continuous Variables 35

6 Correlations between GRADE, MNACH, GNAcH, MATH, and Lac ..... 40

7 Summary of Effects of Organismic Variables
on Lac and MATH 50

8 Statistics for Continuous Variables: Measurement Model 56

9 PRELIS Correlation Matrix: Measurement Model . . . . . . . . . . . . . . . . 57

10 Measures of Goodness of Fit: Measurement Model . . . . . . . . . . . . . . . 58

11 Squared Multiple Correlations for X Variables:
Measurement Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

12 Measures of Goodness of Fit: First Structural Model
(excludes GRADE) 61

13 Squared Multiple Correlations for Eta Variables:
First Structural Model (excludes GRADE) . . . . . . . . . . . . . 61

14 Measure of Goodness of Fit: Second Structural Model
(includes GRADE) '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

15 Squared Multiple Correlations for Eta Variables:
Second Structural Model (includes GRADE) 67

Vll



FIGURE

LIST OF FIGURES

PAGE

1 Gender Frequency of Participants 22

2 Year of Schooling Frequency of Participants . . . . . . . . . . . . . . . . . . . . 22

3 Frequency Distribution of Participants'
Classroom Grade 35

4 Frequency Distribution of Participants'
Math Need for Achievement 36

5 Frequency Distribution of Participants'
General Need for Achievement 37

6 Frequency Distribution of Participants'
Mathematics Performance (MATH) 38

7 Frequency Distribution of Participants'
Locus of Control (LaC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

8 Effect of Written Instruction on Lac 42

9 Effect of Loc on MATH 42

10 Effect of Written Instruction on MATH 42

11 Effect of MNAcH and Written Instruction on Lac 44

12 Effect of GNAcH and Written Instruction on Lac 44

13 Effect of MNAcH and Written Instruction on MATH 46

14 Effect of GNAcH and Written Instruction on MATH 46

15 Effect of GRADE and Written Instruction on Lac 48

16 Effect of GRADE and Written Instruction on MATH 48

17 LISREL Parameters for the Structural Model . . . . . . . . . . . . . . . . . . . 68

V111



CHAPTER I

INTRODUCfION

Variables which impact student performance on assessment instruments

have drawn attention from people in the fields of educational and psychological

measurement. The dramatic effects of classroom teachers' expectations on

student performance have been demonstrated repeatedly. Classroom teachers

express their expectations to students in several ways, two of which are through

written or verbal instructions. The effect of written directions on student

performance has been examined in a number of studies (Budros & Kangas, 1992;

Moore, 1988; Yang, 1991). In addition to written instruction, the effects of other

variables on student performance have also been addressed. For instance, the

effect of locus of control on student performance has been examined over the last

three decades. In one student performance study, Howerton, Enger, and Cobbs

(1993) suggest student performance may be modified by altering one's locus of

control. However, the success of modifying student locus of control orientation

through written directions varies.

Yang (1991) succeeded in shifting mainland Chinese students' locus of

control orientation through differential written directions. Ayabe and Yang

(1993) repeated the study Yang conducted in China, but failed to obtain
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significant results using American students from Hawai'i. Cultural differences

between the student participants could be a logical explanation of the inconsistent

results found in Yang's and Ayabe and Yang's studies. However, rather than

addressing culture as a variable, variables which may differ between cultures will

be addressed. Also, rather than examining differences between students

representative of certain cultures, students will be examined as individuals with

unique contributions for the independent variables, regardless of culture. It is

suggested in the present study that certain organismic variables of students may

influence the impact of written directions, thereby generating the differing results

obtained in the two studies. The impact of two organismic variables, need for

achievement and prior mathematics achievement, on the effect of differential

written directions to shift student locus of control will be examined in the present

study.

Prior academic achievement is suggested to impact students' locus of

control and mathematics performance, as well as impact the effect of differential

written directions on locus of control and mathematics performance. Conceivably,

a student's history of success or failure in mathematics could influence students'

locus of control and mathematics performance, as well as affect the impact of

written directions intended to shift students' locus of control orientation and

mathematics performance. Achievement motivation (Atkinson, 1964) is also

suggested to affect student performance. According to Allen, Blanton, and

Johnson-Greene, (1992) need for achievement motivation is necessary for
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successful performance in most tasks. The effect of need fer achievement on

scholastic endeavors has been examined in a number of studies (e.g., Allen,

Blanton, and Johnson-Greene, 1992; Johnson & Perlow, 1992; and Lindgren,

Moritsch, Thulin, & Mich, 1986). Similarly, the relationship between locus of

control and need for achievement has also been addressed (e.g., Agnew, Slate,

Jones, &Agnew, 1993; Greene, 1985; Kagan, 1988; Pedhazur & Wheeler, 1971).

However, the influence of students' need for achievement motivation and prior

mathematics achievement on the effect of directions written to produce a

differential shift in individuals' locus of control and mathematics performance has

not yet been examined. The following sections will provide a conceptual

framework for the issues presented.

REVIEW OF TIlE LITERATURE

Locus OF CONTROL

Rotter (1966) defined the social learning construct of locus of control

(LOC) as a measure of the perceived relationship between one's actions and the

outcomes in one's life. As described by Chan (1978), "locus of control has to do

with the placement of responsibility for the outcome of events or behaviors" (p.

104). When an outcome is interpreted to be the result of fate, luck, chance or the

control of a powerful other, this belief is labeled as external locus of control

orientation. On the other hand, when an individual interprets an outcome to be

based on his or her own behavior or ability, the belief is labeled as internal locus
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of control orientation. The individual's perception of control over outcomes is the

key to locus of control, rather than the actual source of control (Chan, 1978).

Individuals differ in their perception whether "outcomes occur independently of

how they behave (external control) or that outcomes are highly contingent on

their behavior (internal control)" (Schunk, 1991, p. 246).

ACADEMIC ACHIEVEMENT AND Locus OF CONTROL

One area of interest in the present study is to examine the relationship

between students' prior mathematics achievement and a shift in individuals' locus

of control induced through written instruction. The importance of the locus of

control construct in education has been validated by several studies. Chadha

(1989) demonstrated the influence of locus of control on the course of learning

through interaction with teaching style and method of instruction. He found locus

of control correlated significantly with academic achievement. Lefcourt (1976)

explains the relationship between academic achievement and locus of control as

the connection between a people's sense of responsibility for their academic

success, and the probability of their academic success. Payne and Payne (1989)

reported,

the link between locus of control and learning seems logical, given that

school achievement requires a degree of effort and persistence in academic

tasks, and that such behaviors are unlikely to occur if the student sees little

relationship between efforts in learning and the outcome [external
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orientation]. The advantages of an internal [orientation] over an external

orientation are well established. (p. 85)

The locus of control construct (Lac) relates to a variety of factors, among

them school achievement (Chadha, 1986; Cole & Sapp, 1988; Howerton, et al.

1993; Kagan, 1987; Klein & Keller, 1990; Maqsud & Rouhani, 1991; Whilhite,

1990). Simply stated by Payne and Payne (~989), "two decades of research

support the positive relationship of internal locus of control and achievement" (p.

84). The amount of time that high schools students spend in doing home work

was found to relate to locus of control internality (Lefcourt, 1976).

Other researchers have suggested and/or supported the opinion that

specific content areas, such as mathematics, may demonstrate even stronger

relationships between locus of control and academic achievement than when the

relationship between overall curricula is addressed because of the possibility of

domain-specific differences in individuals' perception of outcome control

(Howerton, et al., 1993; Maqsud & Rouhani, 1991; Whilhite, 1990). Payne and

Payne (1989) found that underachieving students ascribe their success to luck and

attribute their failure to lack of ability (external Lac); thus, they are less likely to

attempt a failed task again.

Howerton, et al. (1993) suggest that altering students' locus of control

toward the internal may increase academic achievement. Howerton, et al. support

their theory by with the multitude of literature which found a relationship
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between internal locus of control and positive academic achievement. Howerton,

et al. suggestion is also supported by three studies conducted by Reimanis (1971)

in which deliberate attempts were made to alter locus of control among students

of different age groups: elementary children in the first and third grades,

community college students, and college students enrolled in achievement

motivation training courses. In each study, the treatment groups received

counselling sessions intended to produce internal locus of control. In each study

the treatment was effective; students did in fact demonstrate significant changes in

initial locus of control orientation toward the internal. Treatment group students

also demonstrated classroom behavior associated with academic success. Kagan

(1987) states Reimanis' findings similarly:

The connection between a student's beliefs concerning causality and

academic achievement is clear: if students believe that some academic

outcome is contingent upon their own behavior, then they are more likely

to engage in instrumental behavior. Moreover, academic success will

increase the .likelihood of future instrumental behavior. Conversely, if

students do not perceive a causal connection between the academic

outcome and their own behavior, then they are likely to adopt a fatalistic

or apathetic attitude, and academic success will not increase the likelihood

of future instrumental behavior. (p. 61)
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If shifting students' LOC toward the internal orientation does improve students'

academic performance, then the hypothesis is worthy of exploration.

Two studies from the University of Hawai'i which examined the differential

effect of written direction on students' locus of control and mathematics

performance are of particular interest to the present study. The first study was

conducted by Yang (1991) in which participants were Chinese students in the

People's Republic of China, and in which a significant relationship was obtained

between participants' modified locus of control orientation and math achievement.

Yang's study also indicated locus of control was significantly related to three

person-reliability indices. In 1993, Ayabe and Yang attempted to replicate Yang's

(1991) research in the state of Hawai'i using American students. In contrast, no

significant effects between locus of control and person reliability indices were

obtained in that study. Because of these conflicting results, the present study is,

in part, a replication of the procedure used in the studies done by Yang (1991)

and Ayabe and Yang (1993). A more thorough description of Yang's and Ayabe

and Yang's studies follows.

Yang (1991) examined the effects of written test instructions which were

written to cause a shift in participants' locus of control on a mathematics test

(MATH) and on three test-taker consistency indices: Person Average R (PAR),

Modified Caution Index (MCI), and Log Maximum Likelihood (10). Yang's data

were collected from 576 first-year senior middle school Chinese students from the

People's Republic of China (PRC). First-year senior middle school in the
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People's Republic of China is comparable to the tenth grade in the United States

with regard to age (approximately 16 years old) and number of school years (10

years).

Participants were randomly assigned to one of three treatment groups:

external, internal, and neutral (control). The random assignment was made

according to the type of written instruction for the mathematics test each

participant received. The treatment for each group differed by the type of written

directions given to the students before the mathematics test. The external written

instructions were intended to imply to the reader that the test was beyond his or

her ability, thus suggesting external locus of control orientation to the reader.

The internal written instructions were intended to convey the message of success

through the ability of the participant, thus implying internal locus of control. The

neutral written instructions were not intended to imply a message regarding

success or failure. Participant who received neutral written instructions functioned

as the control group.

The mathematics test consisted of 40 quantitative questions; 30 questions

were modified from a Graduate Record Exam practice test, and ten questions

were modified from a test focusing on critical thinking. The intended shift in

students' Lac was measured through subject responses on Rotter's Internal

External Control Scale after completion of the mathematics test. Rotter's

Internal-External Control Scale consists of 29 forced-choice items, with six filler
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items. Scores may range from zero to 23, indicating internal to external LOC,

respectively.

The results obtained by Yang (1991) presented in Table One indicated the

direction of increase for each variable was in the direction expected based on the

type of written instruction received by participants', with significant differences

obtained on four out of the five variables. The results in Table One suggest that

each set of instructions in the treatment was affective in shifting participants' Lac

and MATH score in the intended direction.

TABLE 1

MATH, LOC, MCI, and 10 Means by Internal, Neutral,
and External Test Instruction for PRC Students

GROUP MATH LOC PAR MCl 10

Internal A 26.19 A 10.89 A 0.2572 A 0.1762 A -13.95

Neutral A 26.07 A 11.30 B 0.2335 B 0.2073 A -14.31

External A 25.49 B 12.43 C 0.2170 B 0.2274 B -15.13
*Dilfenng letters mdlcate statlStical slgnihcance at the p<.u5 level using the Schefie method
(Yang, 1991)

Ayabe and Yang (1993) replicated Yang's (1991) study in the United States

(USA) using tenth grade public school students from the Leeward school district

on the island of O'ahu in the state of Hawai'i. Although Ayabe and Yang

duplicated Yang's procedure and used essentially identical materials, the research
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done in Hawai'i failed to produce statistically significant differences in the

direction expected based on the type of written instruction received by

participants' on any of the variables for the USA students. The instructions used

by Yang (1991) were back-translated from Chinese into English for Ayabe and

Yang's research, while the other research materials originated in English. The

means of each variable by the type of written instruction received are presented in

Table Two. The direction of results observed for the USA students is not as

TABLE 2

MATH, LOC, and PAR Means by Internal, Neutral and External
Test Instruction for USA Students

TREATMENT MATH Lac PAR

Internal 13.708 9.1875 0.1106

Neutral 13.943 9.6604 0.1031

External 14.273 9.9773 0.1216
(Ayabe & Yang, 1993)

distinct as the results observed for the PRC students. Lac was the only variable

which increased in the predicted direction according to the type of written

instruction received, and the MATH variable increased in the opposite direction

expected. From these results, it was concluded that shifting USA participants'

Lac and M..ATH scores was not as effective as results obtained by Yang (1991).
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TABLE 3

MATH, LOC and PAR Means by Country: PRC and USA

COUNTRY MATH LOC PAR

PRC 25.9201** 11.5365** 0.2036**

USA 13.9324** 09.6419** 0.1135**
** P<.OOl
(Ayabe & Yang, 1993)

Table Three illustrates the differences observed between the means of PRC

and USA students by MATH and Lac variables. There were statistically

significant differences between the two countries for each variable. The

comparison between PRC and USA participants should be interpreted with

caution because of probable differences in the two sample populations. As

indicated earlier, the data were collected from students of approximately the same

age students, however, the students sampled in these two studies represent

different levels of mathematical ability, based on the statistically significant

difference observed between the MATH means of PRC and USA students. For

example, Stanley, Huang, and Zu (1986) found that, "mathematical reasoning

ability in highly selected young students in Shanghai is great" (p. 13). In their

study, Stanley, et al. administered the Stanford Achievement Test-Mathematics to

academically superior 13-year-old Chinese students from Shanghai, who scored

significantly higher than academically superior American 13-year-olds.
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The relationship between internal Lac and academic achievement

supported by Payne and Payne (1989) and Howerton, et al. (1993) is consistent

with the results found by Yang (1991), and is apparent in Table One. As

observed in Table One, for PRC students, the internal Lac group scored higher

on the mathematics test than the other two PRC groups, while the external group

scored the lowest. However, the relationship between internal locus of control

and academic achievement was not established in Ayabe and Yang's (1993) study.

One purpose of the present study is to examine the relationship between

prior mathematical achievement and written direction on locus of control, and

mathematics test performance, while considering other variables which may have

influenced the differential results observed by Yang (1991) and Ayabe and Yang

(1993). The inconsistent results observed in these two studies may be attributable

to culture, however, a specific cultural environment is formed by the combination

of many variables. Because the relationship between internal Lac and academic

achievement was not observed by Ayabe and Yang (1993) for USA students, one

might suggest other factors, not examined by Yang and Ayabe and Yang, are

influential on the relationship between Lac and academic achievement. One

possibility is that the mathematics test was not seen as valuable or important for

the students in Ayabe and Yang's study, thus influencing the results observed for

the USA participants. This suggestion is consistent with the findings of Gilmore

and Reid (1979) which indicate the link between academic performance and Lac

is most effective, "when the task [assessment] is of high interest or value to the

12



subject" (p. 155). Based on this observation, the influence of motivation to

achieve on the relationship between academic performance and Lac will be

examined in this study.

NEED FOR ACHIEVEMENT

Atkinson (1964) developed an expectancy-value theory of achievement

motivation. Achievement motivation is defined by Atkinson and Feather (1974)

as "an individual's goal-directed tendency as jointly determined by his motives, by

his expectations about the consequences of his actions, and by the incentive values

of expected consequences" (p. 5). The motivation to achieve as described by

Atkinson and Feather (1974) can be acquired through two means, need for

achievement, or need to avoid failure. This study examined need for achievement

motivation (NAcH) which will now be defined in more detail.

Johnson and Perlow (1992) describe need for achievement as lithe desire to

master something difficult, to overcome obstacles, and to excel one's self and

surpass others" (p. 1711). Need for achievement theory suggests two factors which

combine in order to effect some degree of motivation in an individual (Schunk,

1991). The first factor is value; that is, how important an individual perceives an

outcome to be is essentially its value to that individual. Along with value, the

expectancy factor also affects motivation. If an individual perceives the successful

attainment of an outcome as likely, then he or she may consider working toward

that outcome (Lindgren, et ai., 1986). If an individual believes he or she cannot

13



attain a certain goal, then the individual will not attempt what he or she perceives

as impossible (Schunk, 1991). To summarize, "an attractive goal, along with the

belief that it is attainable, motivates people to act" (Schunk, 1991, p. 238).

According to Allen et al. (1992), the amount 01 achievement motive present for an

individual defines the rate and ease of producing achievement oriented thoughts

by situations which suggest possible achievement.

NEED FOR ACHIEVEMENT AND Locus OF CONTROL

The relationship between need for achievement and locus of control has

been examined by several researchers (Agnew, Slate, Jones, & Agnew, 1993;

Greene, 1985; Kagan, 1988; Pedhazur & Wheeler, 1971). Agnew, et al. examined

the effect of variables such as locus of control and need to achieve on students'

academic performance. In their research, Agnew et al. observed, "the more
.

students believed they could control their academic outcomes [internal LOq, the

more appropriate their academic behavior and the higher their academic

achievement" (p. 27). If an individual perceived his or her actions had no

influence on outcomes (external LOC), that individual's need for achievement

would be low because the outcome is perceived as unattainable by the individual

(Stipek & Weisz, 1981).

In research conducted by Pedhazur and Wheeler (1971), perceived external

LOC was related to low need for achievement. In the same study, through

momentary manipulation of students' LOC to be perceived as internal, students'
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need for achievement was increased (Pedhazur & Wheeler, 1971). According to

Kagan (1988), "[need to achieve] motivations can be directly related to the

perceived locus of causality for outcome. A need for success is more likely to be

found in individuals who attribute success to their own efforts [internal LaC]" (p.

61). Through path analysis, Johnson and Perlow (1992) observed an indirect

causal effect of need for achievement on performance, mediated by goal

commitment. Johnson and Perlow observed that the effect of goal commitment

on performance was not consistent across all levels of individuals' need for

achievement. Rather, high levels of need for achievement influenced the effect of

goal commitment on performance. Similarly, in the present study, it is suggested

that the effect of need for achievement on mathematics performance will be

observed, mediated by an instruction induced differential Lac. According to

Chen, Du, and Yu, (1991):

A college education is the goal of the [sic] most Chinese high school

students.... This means that enrollment in higher education is very

limited, therefore only the top students are able to attend college in China.

Thus, Chinese students are serious about their education because ... they

realize that a college education is a way of obtaining higher social status.

(p. 30)

Based on the findings of Chen et al., differing levels of need for achievement with

which the two populations of students in Yang's (1991) and Ayabe and Yang's

(1993) studies approached the mathematics test may have produced the differing
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results. Different levels of need for achievement may have influenced the intended

impact of the written instructions on participants' locus of control and

mathematics test performance.

The cultural influence of motivation described by Chen et al. (1991) has

been addressed by others. Hess, Chang, and McDevitt (1987) also examined the

role of cultural differences in educational need for achievement. Hess et al.

(1987) collected data from three groups of students and families: citizens of the

People's Republic of China, Chinese-Americans and Caucasian-Americans. The

Chinese-American and Caucasian-American groups resided in the United States

of America. In their research they observed that the Chinese culture historically

places value on scholarly endeavor, hard work, and the efficacy of serious effort

(Hess et al., 1987). Yao (1992) states that Chinese students spend approximately

14-20 hours on homework each week. As Yao states, "0btaining an advanced

level of education is preceded by academic competition and testing. Those

surviving the competition naturally become the elite which is treasured by the

society" (pp. 232-233). By combining the factors of cultural value placed on

education by the Chinese nationals with the belief in diligent effort, the resultant

characteristic is a high need for achievement in the majority of Chinese students.

According to Hess et al. (1987), lithe higher achievement of Chinese students may

occur in part because they believe that performance is linked to an internal,

controllable source: Failure can be avoided and achievement assured by trying

harder" (p. 187).
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If the Chinese students considered the mathematics test important,

satisfying the value component of nAch, they might have taken the written

directions more seriously, depicting the effect of effort, thus resulting in the

significant differences found on LOC (Table 1). Similarly, if the American

students did not value the mathematics test, resulting in a lower need for

achievement, the written directions treatment aimed at shifting participants' Lac

would not have been as effective for those students. Hess et al. (1987) claim PRC

Chinese view an individual's lack of effort as more influential on poor

performance than do Caucasian-Americans, who tend to blame poor performance

on the schools.

The literature presented has supported the theory that two variables, prior

academic achievement and need for achievement, are significantly related to locus

of control and academic performance. It has also been demonstrated that

different cultures, on the whole, tend to vary on levels of need for achievement

and academic performance. The influence of need for achievement as

represented in different cultural settings may have influenced the divergent

outcomes found in Yang's (1991) and Ayabe and Yang's (1993) research.

However, because of the large number of variables which produce cultural

characteristics when combined, the present study will not address culture as an

independent variable. Rather, several variables which contribute to cultural

characteristics will be examined. Need for achievement and prior mathematics

achievement have been identified as variables which help to form cultural
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characteristics. The contribution of individual students' levels of need for

achievement and prior mathematics achievement will be addressed in the present

study.

SIGNIFICANCE AND NEED FOR THE PRESENT STUDY

It has been demonstrated in the literature presented thus far, that need for

achievement has been shown to be significantly related to locus of control, and

that academic achievement is significantly related to locus of control orientation.

It was also stated that if students' locus of control was shifted toward internal

orientation, academic achievement has been shown to improve. The importance

of this study is evident through the association of written instruction with teacher

expectations, and the potential of improving students' academic performance

through modifying students' locus of control toward the internal. The present

study will examine the possibility of temporarily shifting students' locus of control

through written instruction, and the effect of a modified locus of control on

students' mathematical performance.

Based the on the conflicting results from Yang's (1991) and Ayabe and

Yang's (1993) studies in which locus of control modification was attempted, it was

suggested by the present researcher that other variables may have precipitated the

observed inconsistency in the results of the two studies. Need for achievement

and prior academic achievement were identified as variables which may have
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influenced the effect of written instruction on locus of control orientation and

mathematics performance in Yang's and Ayabe and Yang's studies, due to

differences in the student populations. Based on literature presented and

differing results obtained by Yang and Ayabe and Yang, need for achievement

and prior academic achievement were identified as variables to be addressed in

the present study. It was presented previously that participants' need for

achievement most likely differed in the two studies due to cultural differences,

and that different levels of need for achievement might affect the impact of

written instruction on locus of control and mathematics performance. Also

presented previously was that participants' prior mathematics achievement differed

in the two studies, and that prior mathematics achievement might affect the

impact of written instruction on locus of control and mathematics performance.

THEPRESENT STUDY

Based on the discussion presented thus far, several hypotheses were

developed which suggested that two organismic variables, need for achievement

and prior mathematics achievement, may impact locus of control and mathematics

performance, as well as impact the effect of written instruction on locus of control

and mathematics performance, independently. The present study will examine the

influence of need for achievement and prior mathematics achievement on locus of

control and mathematics performance, and the impact of written instruction on
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locus of control and mathematics test performance. Five specific research

hypotheses are presented:

RESEARCH HYPOTHESES

1. Mathematics test scores will be influenced by the impact of written

instruction on participants' locus of control orientations.

2. Locus of control orientations will be influenced by the impact of

need for achievement and written instruction.

3. Mathematics test scores will be influenced by the impact of need for

achievement and written instruction,

4. Locus of control orientations will be influenced by the impact of

prior mathematics achievement and written instruction.

5. Mathematics test scores will be influenced by the impact of prior

mathematics achievement and written instruction.
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CHAPfERII

~1ETHODOLOGY

PARTICIPANTS

The participants in this study were 328 students enrolled in a geometry or

algebra II mathematics class. The participants came from several public and

private high schools on the island of O'ahu in Hawai'i. Of the 328 students, 109

came from four classes at Saint Francis High School, 46 from two classrooms at

the University of Hawai'i Laboratory School, 91 from five classrooms at Hawai'i

Baptist Academy, and 82 from five classrooms at Maryknoll High School.

The gender ratio of the student sample, illustrated in Figure One,

approximated 2.6 to 1 with 237 female participants and 91 males. Part of the

reason why the number of female participants is so great, compared to the

number of males i~ the study, is due to the participation of students from Saint

Francis High School, a parochial school for girls.

The student sample included 38 freshmen, 245 sophomores, 34 juniors, and

11 seniors, as shown in Figure Two. All 46 student participants from University

of Hawai'i Laboratory school were sophomores. Of the 91 student participants

from Hawai'i Baptist Academy, 90 were sophomores, and one was a senior. Six

freshmen, 59 sophomores, 34 juniors, and nine seniors from Saint Francis
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participated. Student participants from Maryknoll High School included 31

freshmen, 49 sophomores, no juniors, and one senior.

GENDER CUM.
FREQ F'REQ

CUM.
PERCENT PERCENT

F

M

I
I

i******************************** 237
I
I

l************ 91
I
I

----+---+---+---+---+---+---+---+
30 60 90 120 150 180 210 240

FREQUENCY

237

328

72.26

27.74

72.26

100.00

YEAR

FIGURE 1
GENDER FREQUENCY OF PARTICIPANTS

CUM.

FREQ FREQ
CUM.

PERCENT PERCENT
I
I

F i***** 37 37 11. 31 11. 31
I
I

5 i********************************* 245 282 74.92 86.24
I
I

J 1***** 34 316 10.40 96.64
I
I

S i* 11 327 3.36 100.00
I
I

----+---+---+---+---+---+---+---+-
30 60 90 120 150 180 210 240

FREQUENCY

FIGURE 2
YEAR OF SCHOOLING FREQUENCY OF PARTICIPANTS
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Class size ranged between 9 and 40 students. The average classroom

contained approximately 21 students. The cultural break-down reported by the

participants included seven Blacks, 60 Caucasians, 22 Chinese, 48 Filipinos, 35

Hawaiians, two Hispanics, 104 Japanese, six Koreans, and 38 students who

reported belonging to other groups.

MATERIALS

The materials used in this study included five instruments: the Children's

Academic Intrinsic Motivation Inventory (CAlMI), written test directions, a

mathematics test, Rotter's Internal-External Control Scale, and a student survey

questionnaire.

CHILDREN'S ACADEMIC INTRINSIC MOTIVATION INvENTORY (CAlMI)

After a review of the relevant literature and several motivation inventories,

the Children's Academic Intrinsic Motivation Inventory (Appendix A) was

determined to be the most appropriate need for achievement scale for the present

study. This conclusion was based on the CAlMI's construct validity, good

reliability, the review of past studies which utilized the CAIMI in classroom

research, and the practicality of the CAiMI instrument for the present study. A

review of the CAiMI was presented in the 10th edition of Buro's Mental

Measurement Yearbook. In the review by Posey (1989), two-month test-retest

reliability coefficients were presented which ranged from 0.66 to 0.76, while
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internal consistency coefficients ranged from 0.83 to 0.93. The alpha reliability

coefficients for the mathematics and general need for achievement tests from the

present study were 0.81 and 0.89, respectively. Although the CAlMI was

originally designed for children 12-14 years of age, Hughes and others (Hughes

1989; Hughes, Redfield, & Martry, 1989) have demonstrated validation evidence

for generalization of the CAlMI to high school and college populations.

The CAlMI examines students' motivation to participate in several school

subjects as well as general school motivation. The sub-tests yield student scores in

reading, mathematics, social studies, science, and a general category. Scores range

from zero to 124 on the reading, science, social studies, and mathematics area

tests, and zero to 86 on the general test, with higher scores indicating stronger

academic motivation.

WRITIEN TEST DIREcrIONS

Written test directions (Appendix B), modified from Yang (1991), were the

manipulated variable in this study. Three different sets of written directions were

utilized in the study: internal, external, and neutral. The test instructions were

intended to produce a differential shift in participants' locus of control

orientation, thereby, affecting students' mathematics test performance.

The internal test directions were intended to suggest to the reader that his

or her mathematics test performance was based on his or her ability. The written

internal instructions were designed to convey to the students the test was well
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within their capabilities, and that he or she would be able to answer most of the

questions correctly. Consequently, the reader's locus of control was expected to

shift toward internal orientation, and accordingly result in better test performance.

The essential message in the internal instructions was positive, supportive, and

encouraging.

The external test instructions were written to imply to the reader the test

was beyond his or her skills, and that correct answers were most likely a result of

luck. The external test instructions suggested to the reader that trying on the test

would be futile. Consequently, the reader's locus of control was expected to shift

toward external locus of control orientation, thus producing inferior test

performance compared to the internal group. The essential message in the

external instructions was failure, regardless of individual ability or effort.

The third variation of the written test directions were neutral instructions,

intended to represent a control group in which a shift of locus of control was not

attempted. The neutral instructions were designed to imply neither an

encouraging nor a discouraging message for the reader, but were simply intended

to be general statements about the test procedure.

MATHEMATICS TEST

The participants' responses to the mathematics test (Appendix C) was the

basis for examining the effect of locus of control on performance. An ideal test

was needed containing test items at the appropriate difficulty level in order to

25



obtain the widest possible range of scores. If the test was too easy an appropriate

ceiling for scores could not be established; conversely, if the test was too difficult

an effective base for scores could not be established, the variance of student

scores being restricted in both instances. The test chosen consisted of 30

modified Graduate Record Examination practice questions obtained from Yang's

(1991) dissertation. The test items ranged from decimal multiplication to

geometry. Only students who had been, or were currently, in a geometry class

were allowed to be participants in the study because of the amount of geometry

on the test. The mathematics test represented a difficulty level which was slightly

higher than expected as observed through depressed maximum scores. Students'

scores ranged from 3 to 19, and the K-Rzo reliability coefficient for the

mathematics test in the present study was 0.59.

ROTIER'S INTERNAL-EXTERNAL CONTROL SCALE

Some type of check was necessary to determine if the written instruction

treatment was effe~tive. Rotter's (1966) Internal-External Control Scale

(Appendix D) was chosen as the method for checking subjects' locus of control

orientation. The concept for Rotter's internal and external locus of control scale

was first addressed by Phares (1957) and James (1957) who found that patterns of

acquisition and extinction of reinforcement under skill and chance conditions

differed for internal and external subjects. In other words, people who have

internal versus external locus of control orientations differ in the way they
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consistently approach a task, dependent upon the context of the task, whether

accomplishment of the task was dependent upon participants' skill or luck. Rotter

(1966) broadened Phares' and James' measure to include additional items and

analyzed across many groups of subjects. The expanded instrument resulted in

Rotter's I-E scale, one of the most preferred scales in adult I-E research.

Rotter's scale measures how people perceive their ability to control events

or outcomes in their environment. The instrument is a forced-choice design of 29

items, with six filler items to make the purpose of the test appear more

ambiguous. Scores may range between 0 and 23, with external selections on each

item accounting for one point. Individuals are identified as having either internal

or external locus of control orientation, with lower scores implying internal locus

of control orientation. According to Rotter (1966), internal consistency estimates

are between 0.65 and 0.79, while test-retest reliability is reported to vary from 0.49

to 0.83 depending on the type of sample and the time interval involved. The K

Rw reliability coefficient on Rotter's I-E scale for the present study was 0.63.

STUDENT SURVEY QUESTIONNAIRE

As an additional check of the written instruction treatment effect on

participants' locus of control orientation and mathematics test performance, eight

follow-up questions were modified from the student survey questionnaire used by

Yang (1991), and developed for participants in the present study (Appendix E).

Questions were designed to address students' perception of mathematics test
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difficulty (Item One), student effort on the mathematics test (Items Three, Four,

and Five), test-talking strategies employed on the mathematics test (Items Six and

Seven), and students' perception of mathematics test outcome (Items Two and

Eight).

SEQUENCE

Four hundred student packets were prepared, each containing the five

instruments described above. The sequence of materials presented in the student

packets was as follows: Children's Academic Intrinsic Motivation Inventory,

written test instruction, a mathematics test, Rotter's Internal-External Locus of

Control Scale, and a student survey questionnaire.

PROCEDURE

The experimental session took place in students' classrooms, and lasted the

duration of the time allowed for a class period, approximately 48 minutes.

Students were randomly assigned to one of the three treatment groups according

to the type of written instruction present in the student packet participants

received. First, students removed the CAlMI booklet and answered the questions.

Next, participants were asked to read the written test directions carefully.

Following the directions, students proceeded to the mathematics test. After

students finished the test, participants answered questions on Rotter's I-E Scale.

Lastly, participants completed the student survey questionnaire. Participants were
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asked to be certain all materials were placed back in the packet provided, and

place the packet in the box at the front of the room. Students were thanked for

participating, then dismissed.

As previously presented, the classroom time allowed for the study

approximated 45 minutes. This allowed students ten minutes to complete the

CAlMI, 30 seconds to read the written directions, 20 minutes to work on the

mathematics test, ten minutes to complete Rotter's I-E scale, and four minutes to

complete the student survey questionnaire. This was a strict schedule imposed by

existing time constraints and was enforced by the researcher. Numerous students

did not find it possible to attempt several of the questions on the mathematics

test. Work on the mathematics test was promptly stopped after 20 minutes in the

effort of standardizing the procedure between classrooms, and as a necessity for

allowing time to complete the final two instruments in the study.

Classroom semester grades were treated as an independent variable

representing students' prior mathematics achievement. Mathematics teachers of

participating students provided classroom semester grades for individual students

to the researcher. It should be mentioned, different schools and different

teachers use different tests and have different standards for grading, which raises

the issue of the problem of standardization of classroom grade. However,

throughout the educational research literature grades and grade point average

ha.ve repeatedly been shown to significantly correlate with academic achievement
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indicators, such as the Stanford Achievement Test (Baron, Jonathan & Norman,

1992).

DATASET

The data set included seven components: student grade, treatment group,

the CAlMI general and mathematics tests, the mathematics test score, Rotter's I

E Scale score, and a person by item response matrix for the student survey

questionnaire questions. Because students' scores on Rotter's I-E scale and

responses on Item One of the student survey questionnaire correlated negatively

in the direction expected based solely on the wording of the question and

direction of coding, participants' total score for Rotter's I-E Scale, and students'

responses to student survey questionnaire Item One were reverse coded to

facilitate data analysis and simplify interpretation of findings. Thus, high scores

on Rotter's scale, reverse coded, implied internal locus of control orientation, and

low scores indicated external orientation. Similarly, after reverse coding, a

response of four on student survey questionnaire Item One indicated the

participant considered the mathematics test to be not difficult.

For the analysis presented in chapter III, the four independent variables

were written instruction (GROUP), prior mathematics achievement (GRADE), need

for math achievement (MNAcH), and need for general academic achievement

(GNACH). The dependent variables for this study were locus of control (Lac),

and mathematics performance (MATH). The main effects of independent
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variables, need for math achievement, need for general academic achievement,

and prior mathematics achievement were examined through analysis of variance,

and multiple regression. By examining the interaction affect of the organismic

variables on written instruction, the impact of need for achievement and prior

mathematics achievement on locus of control and mathematics performance was

determined.
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CHAPTER III

RESULTS:
GENERAL LINEAR MODEL

In this chapter the results obtained from the regression and analysis of

variance analyses will be reported. The following sections will be presented in this

chapter: 1) descriptive statistics for students' prior mathematics achievement, need

for mathematical achievement, need for general academic achievement,

mathematics performance, and locus of control orientation; 2) the relationship

between prior mathematics achievement, need for mathematical achievement,

need for general academic achievement, mathematics performance, and locus of

control orientation; (3) the effect of written instruction and organismic variables,

prior mathematics achievement, need for mathematical achievement, and need for

general academic achievement on mathematics performance and locus of control

orientation, separately.

DESCRIPTIVE STATISTICS ON GRADE, MNAcH, GNAcH, MAm, Loc

The mean, maximum score, minimum score, and standard deviation for

each of the five variables, GRADE, MNAcH, GNAcH, MATH, and Lac, are
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presented in Table Four. Descriptive statistics for the three organismic variables

will be presented first. The mean of GRADE was 2.75, indicating a B- average,

with a standard deviation of 1.05 and ranged from zero to four. Zero indicated a

classroom grade of F and four indicated a grade of A. The mean of MNACH was

85.90 with a standard deviation of 14.48 and ranged from 44.0 to 120.0, with 130.0

possible. The mean of GNAcH was 65.03 with a standard deviation of 8.17 and a

range of 42.0 to 89.0, with 90.0 possible. High scores on MNAch and GNAcH

implied a high need for achievement.

TABLE 4

Summary Statistics for Classroom Grade (GRADE), Need
for Mathematics Achievement (MNACH), Need for

General Academic Achievement (GNACH), Mathematics
Performance (MATH), and Locus of Control (LaC)

VARIABLE N MEAN SToDEV MINIMUM MAxIMUM

GRADE 322 2.75 1.05 nn 4.0v.v

MNAcH 328 85.90 14.48 44.0 120.0

GNAcH 328 65.03 8.17 42.0 89.0

MATH 328 10.55 3.31 3.0 19.0

Lac 327 12.13 3.50 3.0 20.0

The mean of MATH was 10.55 with a standard deviation of 3.31 and scores

ranged from 3 to 19 with a possible total of 30. The test results indicate the test

difficulty was slightly higher than expected, however, no participant answered all

test items correct or incorrect, thus allowing for an acceptable range of participant
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scores. The mean ofLoc was 12.13 with a standard deviation of 3.50 and a wide

range of scores between 3 and 20. Theoretically, scores on Rotter's locus of

control orientation scale can vary between 0 and 23. Based on other studies, the

reverse coded mean of 12.13 indicated the students in this study demonstrate a

slightly higher internal locus of control orientation than means observed in other

studies (Rotter, 1966).

Frequency distributions for GRADE,MNAcH, GNAcH, MATH, and Lac, are

presented graphically in Figures Three through Seven. As seen in Figure Three

and Table Five, the data revealed students' prior mathematics achievement

(GRADE) is skewed, indicating participants in this study received a proportionately

higher number of A and B grades compared to the number of F and D grades

received. Because the majority of participants were students at leading private

schools, the skewed results of grades is expected. The continuous variables,

MNAcH, GNAcH, MATH, and LaC, all showed high normality as seen in Table

Five, and Figures Four through Seven.
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TABLE 5

STATISTICS FOR CONTINUOUS VARIABLES

VARIABLE Mean $t Dev Skewness Kurtosis Min # Max #

MNAcH 85.90 14.48 -0.20 0.02 44.0 1 120.0 1

GNAcH 65.03 8.17 -0.03 -0.06 42.0 1 89.0 1

MATH 10.55 3.31 0.27 -0.45 3.0 1 19.0 3

Lac 12.14 3.50 :-0.27 -0.03 3.0 1 20.0 4

GRADE CuM. CUM.
FREQ FREQ PERCENT PERCENT

F * 4 4 1.24 1.24

D ******** 39 43 12.11 13.35

C ***************** 85 128 26.40 39.75

B ******************** 100 228 31.06 70.81

A 1******************* 94 322 29.19 100.00
11
----+---+---+---+---+

20 40 60 80 100

FREQUENCY

FIGURE 3
FREQUENCY DISTRIBUTION OF PARTICIPANTS' CLASSROOM GRADE
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MATHNAcH
CUM. CUM.

MIDPOINT FREQ FREQ PERCENT PERCENT

39 0 0 0.00 0.00
42 0 0 0.00 0.00
45 *** 3 3 0.91 0.91
48 ** 2 5 0.61 1.52
51 * 1 6 0.30 1.83
54 * 1 7 0.30 2.13
57 ****** 6 13 1.83 3.96
60 ***** 5 18 1.52 5.49
63 ********* 9 27 2.74 8.23
66 1**** 4 31 1.22 9.45
69 1********* 9 40 2.74 12.20
72 i****************** 18 58 5.49 17.68
75 ************************** 26 84 7.93 25.61
78 ********************* 21 105 6.40 32.01
81 ************************* 25 130 7.62 39.63
84 ***************************** 29 159 8.84 48.48
87 ************************ 24 183 7.32 55.79
90 **************************** 28 211 8.54 64.33
93 *************************** 27 238 8.23 72.56
96 ********************** 22 260 6.71 79.27
99 ************** 14 274 4.27 83.54
102 ******************* 19 293 5.79 89.33
105 ****** 6 299 1.83 91.16
108 ************ 12 311 3.66 94.82
111 ******** 8 319 2.44 97.26
114 ***** 5 324 1. 52 98.78
117 * 1 325 0.30 99.09
120 1*** 3 328 0.91 100.00
123 1 0 328 0.00 100.001
126 I 0 328 0.00 100.00I11

-----+---~+----+----+----+----
5 10 15 20 25

FREQUENCY

FIGURE 4
FREQUENCY DISTRIBUTION OF PARTICIPANTS'

MATH NEED FOR ACHIEVEMENT (MNAcH)
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GENERAL NAcH CUM. CUM.
MIDPOINT FREQ FREQ PERCENT PERCENT

37 I 0 0 0.00 0.00I

39 I 0 0 0.00 0.00I
41 I 0 0 0.00 0.00,
43 '* 2 2 0.61 0.61
45 * 2 4 0.61 1.22
47 ** 3 7 0.91 2.13
49 ** 3 10 0.91 3.05
51 *** 5 15 1.52 4.57
53 **** 8 23 2.44 7.01
55 ********* 17 40 5.18 12.20
57 ********* 18 58 5.49 17.68
59 ********** 20 78 6.10 23.78
61 *************** 29 107 8.84 32.62
63 ****************** 35 142 10.67 43.29
65 *************** 29 171 8.84 52.13
67 ****************** 35 206 10.67 62.80
69 '************** 27 233 8.23 71.04
71 ************* 26 259 7.93 78.96
73 ********* 18 277 5.49 84.45
75 ********* 17 294 5.18 89.63
77 ****** 12 306 3.66 93.29
79 ***** 10 316 3.05 96.34
81 **** 7 323 2.13 98.48
83 * 2 325 0.61 99.09
85 1* 2 327 0.61 99.70
87 I 0 327 0.00 99.70I

89 1* 1 328 0.30 100.00
91 I 0 328 0.00 100.00,
93 I 0 328 0.00 100.00I

95 I 0 328 0.00 100.00I
I,
-----+----+----+---

10 20 30

FREQUENCY

FIGURE 5
FREQUENCY DISTRIBUTION OF PARTICIPANTS'
GENERAL NEED FOR ACHIEVEMENT (GNACH)
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MATH CUM. CUM.
MIDPOINT FREQ FREQ PERCENT PERCENT

I
I

1.5 I 0 0 0.00 0.001
2.5 I 0 0 0.00 0.00I

3.5 1* 1 1 0.30 0.30
4.5 :** 4 5 1.22 1. 52
5.5 1****** 12 17 3.66 5.18
6.5 ********* 17 34 5.18 10.37

.7.5 *************** 30 64 9.15 19.51
8.5 ***************** 34 98 10.37 29.88
9.5 ****************** 35 133 10.67 40.55

10.5 ****************** 35 168 10.67 51.22
11.5 *******••****.**.*** 40 208 12.20 63.41
12.5 *••****.****** 28 236 8.54 71. 95
13.5 *.*.****.***. 25 261 7.62 79.57
14.5 *******.**** 24 285 7.32 86.89
15.5 1***·***** 18 303 5.49 92.38
16.5 l***·** 11 314 3.35 95.73
17.5 1*·* 5 319 1. 52 97.26
18.5 1·** 6 325 1.83 99.09
19.5 1** 3 328 0.91 100.00
20.5 I 0 328 0.00 100.001

I
I-----+----+----+----+

10 20 30 40

FREQUENCY

FIGURE 6
FREQUENCY DISTRIBUTION OF PARTICIPANTS'

MATHEMATICS PERFORMANCE (MATH)
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CUM. CUM.
Lac FREQ FREQ PERCENT PERCENT

2 I 0 0 0.00 0.00I

3 1* 2 2 0.61 0.61
4 *** 5 7 1.53 2.14
5 *** 6 13 1.83 3.98
6 **** 7 20 2.14 6.12
7 ******* 14 34 4.28 10.40
8 ********* 17 51 5.20 15.60
9 ************ 23 74 7.03 22.63

10 ************ 24 98 7.34 29.97
11 ******************* 37 135 11.31 41.28
12 ******************** 39 174 11.93 53.21
13 ***************** 33 207 10.09 63.30
14 ***************** 34 241 10.40 73.70
15 **************** 32 273 9.79 83.49
16 *********** 21 294 6.42 89.91
17 ,******** 16 310 4.89 94.80
18 1*** 6 316 1.83 96.64
19 :**** 7 323 2.14 98.78
20 1** 4 327 1.22 100.00
21 I 0 327 0.00 100.00I

I
I-----+----+----+----+

10 20 30 40

FREQUENCY

FIGURE 7
FREQUENCY DISTRIBUTION OF PARTICIPANTS'

Locus OF CONTROL ORIENTATION (LaC)
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THE RElATIONSHIP BETWEEN GRADE, MNAcH, GNACH, MAm, AND Loc

Correlations between GRADE, MNAcH, GNACH, MATH, and Lac are

shown in Table Six. Prior mathematics achievement was significantly related to

need for mathematics achievement (MNACH, r=0.20745, df=321, p<.OOOl) and

need for general academic achievement (GNACH, r=0.14877, df=321, p<.Ol).

The relationship between prior mathematics achievement and mathematics

performance (r=0.35258, df=321) was very strong (p<.0001), which indicated

participants who received high grades in mathematics class also tended to score

high on the mathematics test. Less strong was

TABLE 6

CORRELATIONS BETWEEN GRADE, MNACH, GNAcH, MATH, AND Lac

VARIABLE GRADE MNAcH GNAcH MATH Loc

GRADE 1.0

MNAcH 0.21*** 1.0

GNAcH 0.15* 0.59*** 1.0

MATH 0.35*** 0.20** 0.10 1.0

Lac 0.08 0.24*** 0.19** -0.00 1.0
* p<.OI
•• p<.OO1
... fJ<·OOOl
N> 19

the relationship between prior mathematics achievement and locus of control.

The correlation coefficient was 0.083 (df=320) which is not significant at the
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p<.05 level. This finding is inconsistent with previously presented studies which

reported a significant relationship between intemallocus of control orientation

and high student grades. Similarly, the relationship between mathematics

performance and locus of control was not significant (r=-O.OOl, df=326, p>.05),

contrary to previously reported research results.

The relationship between the two need for achievement variables, need for

mathematics achievement and need for general academic achievement (r=0.59004,

df=327), was very strong at the p<.OOOllevei. Similarly, the correlation between

both need for achievement variables and locus of control was also significant at

the p<.OOllevel or better (MNACH, r=O.23929, df=326, p<.OOOl; GNACH,

r=O.18927, p<.0006). There was a significant relationship between mathematics

performance and need for mathematics achievement (r=O.20, df=327, p<.OOl),

indicating students who had high desires to succeed in mathematics performed

well on the mathematics test. However, the relationship between general need for

achievement and mathematics performance (r=O.095, df=327, p>.05), was not

significant. In sum:J;l1ary, these results indicated having a high general need for

achievement does not necessarily imply doing well in mathematics class. Need for

achievement in a specific academic area is more reliable in predicting success in

the area, such as need for mathematics achievement, for predicting success in

mathematics. The zero order correlation coefficients support the continued

investigation of need for achievement and grade on locus of control orientation
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Source SS df MS F obt P

Group 0.66 2 0.33 0.03 0.97

Error 3991.42 324 12.31

Total 3992.08 326

FIGURE 8
EFFECf OF WRITIEN INSTRUCTION ON Lac

Source SS df MS F obt P

Loc 0.00 1 0.00 0.00 0.98

Error 3584.91 325 11.03

Total 3584.92 326

FIGURE 9
EFFECT OF Loc ON MATH

Source SS df MS F obt P

Group 3.60 2 1.80 0.16 0.85

Error 3581.52 325 11.02

Total 3585.11 327

FIGURE 10
EFFECf OF WRTITEN INSTRUCTION ON MATH
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and mathematics performance. The correlation coefficients also indicate a lack of

support for a relationship between locus of control orientation and mathematics

performance.

THE EFFECT OF WRITTEN INSTRUCTION ANDLoe ON MATH
(HYPOTHESIS ONE)

Analysis of variance (ANDVA) and regression were used to test the

hypothesized causal relationship of differential written instructions on

mathematics performance through an intervening variable, locus of control

orientation. First, the effect of written instruction was tested through one-way

ANDVA to determine the impact of the three differential written instructions on

participants' locus of control orientation. The results indicated the effect of

written instruction on participants' locus of control orientation was not significant

(F=O.03, p>O.05). The results are summarized in Figure Eight. Based on the

nonsignificant findings, the variable Lac reported throughout the remainder of

this chapter is an organismic variable, the locus of control orientation brought into

the study environment, and was not affected by the written instruction.

Subsequently, the effect of locus of control on participants' mathematics

performance was examined through Simple Regression. Substantiated by the zero

order correlation coefficient, the effect of Lac on MATH was also found to be

nonsignificant (F=O.OO, p>O.05), indicating locus of control orientation did not

affect mathematics performance. These results are summarized in Figure Nine.
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Source SS df MS F obt P

Model 229.27 3 76.42 6.56 0.0003

Error 3762.81 323 11.65

Total 3992.08 326

Group 0.58 1 0.58 0.05 0.82

Cmath 228.22 1 228.22 19.59 0.0001

Group*Cmath 0.46 1 0.46 0.04 0.84

FIGURE 11
EFFECT OF MNAcH AND WRITIEN INSTRUCTION ON Lac

Source SS df MS F obt P

Model 149.91 3 49.97 4.20 0.0062

Error 3842.17 323 11.90

Total 3992.08 326

Group 0.58 1 0.58 0.05 0.83

Cgeneral 143.06 1 143.06 12.03 0.0006

Group*Cgen 6.27 1 6.27 0.53 0.47

FIGURE 12
EFFECT OF GNAcH AND WRITTEN INSTRUCTION ON Lac
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Because of the lack of significance of written instruction on Lac, and Lac

on MATH, a one-way ANOVA was performance to determine if there was a

relationship between written instruction and mathematics performance. These

results, summarized in Figure 10, were also not significant (F=0.16, p>0.05),

resulting in the conclusion that written instruction was not effective in altering

participants' locus of control orientation nor in affecting participants' mathematics

test performance. Consequently, the first hypothesis was rejected.

THE EFFECf OF NEED FOR ACHIEVEMENT AND WRITrEN INSTRUCTION
ON Loc AND MATH

THE EFFECf OF WRITfEN INSTRUcrION AND MNAcH ON Lac
(HYPOTHESIS Two)

Multiple Regression was used to determine the main effects and

interaction effect of written instruction and need for mathematics achievement on

Loc. Overall, the model was significant (F=6.56, p<O.0003). Results summarized

in Figure 11 indicate the main effect of MNAcH was significantly related to Lac

(F=19.59, p<O.OOOl). However, the interaction effect of MNACH and written

instruction was not significant in altering participants' locus of control orientations

(F=0.04, p>0.05), nor was the main effect of written instruction significant in

affecting Lac (F=0.05, p>O.05).
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Source SS df MS Fobt P

Model 166.71 3 55.57 5.27 0.0015

Error 3418.41 324 10.55

Total 3585.12 327

Group 0.41 1 0.41 0.04 0.84

Cmath 146.28 1 148.28 13.86 0.0002

Group*Cmath 20.02 1 20.02 1.90 0.1693

FIGURE 13
EFFECf OF MNAcHAND WRITIEN INSTRUCfION ON MATH

Source SS df MS Fobt P

Model 35.53 3 11.84 1.08 0.36

Error 3549.59 324 10.96

Total 3585.12 327

Group 0.41 1 0.41 0.04 0.85

Cgeneral 33.99 1 33.99 3.10 0.08

Group*Cgen 1.13 1 1.13 0.10 0.75

FIGURE 14
EFFECf OF GNAcHAND WRITIEN INSTRUCfION ON MATH
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THE EFFECf OFWRITTEN INSTRUCfION AND GNAcH ON Lac
(HYPOTHESIS TwO)

The overall model of the impact of general need for achievement and

written instruction on Lac was significant (F=4.20, p<O.OO6). Similar to the

MNAcH results, the interaction effect of GNAcH and written instruction was not

significant (F=0.53, p>O.05) in altering participants' locus of control orientations,

nor was the main effect of written instruction (F=O.83, p>O.05). However, also

similar to the MNAcH results, the main effect of GNAcH on Lac was significant

(F=12.03, p<O.0006) These results indicate participants' locus of control

orientation is significantly impacted by general need for achievement, and need

for achievement specific to mathematics. The results are presented in Figure 12.

THE EFFECf OFWRITIEN INSTRUCfION AND MNAcH ON MATH
(HYPOTHESIS THREE)

Again, Multiple Regression was used to determine the main and

interaction effects of written instruction and need for achievement on MATH.

The overall model was significant (F=5.27, p<O.0015), and results summarized in

Figure 13 indicate the main effect of MNAcH significantly affected MATH

(F= 13.86, p<O.0002). The main effect of written treatment was not significant

(F=O.04, p>O.05), nor was the interaction effect of MNAcH and written

instruction significant in predicting participants' mathematics performance

(F=1.90, p>O.05).
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Source SS df MS F obt P

Model 41.21 9 4.58 0.37 0.95

Error 3871.69 311 12.45

Total 3912.90 320

Group 1.87 1 1.87 0.15 0.70

Grade 32.86 4 8.21 0.66 0.62

Group*Grade 6.48 4 1.62 0.13 0.97

FIGURE 15
EFFECf OF GRADE AND WRITTEN INSTRUCTION ON Lac

Source SS df MS F obt P

Model 507.52 9 56.39 5.88 0.0001

Error 2991.80 312 9.59

Total 3499.32 321

Group 1.61 1 1.61 0.17 0.68

Grade 485.99 4 121.50 12.67 0.0001

Group*Grade 19.92 4 4.98 0.52 0.72

FIGURE 16
EFFECf OF GRADE AND WRITTEN INSTRUCTION ON MATH
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THE EFFEcr OFWRITTEN lNSTRUcrION AND GNAcH ON MATH
(HYPOTHESIS THREE)

The overall model which tested the impact of general academic need for

achievement and written instruction on MATH was nonsignificant. This result may

be determined as appropriate if one considers that student need for achievement

in areas other than mathematics would not legitimately predict performance in

mathematics since the latter is a rather narrow or specific area compared to

general academic need for achievement as a whole. The results are presented in

Figure 14.

THEEFFEcr OF WRITIEN INSTRUcrrON AND GRADE ON Loc AND MATH

THE EFFEcr OFWRITTEN INSTRUCfION AND GRADE ON Lac
(HYPOTHESIS FOUR)

ANDVA results of the impact of prior mathematics achievement and

written instruction on Lac are presented in Figure 15. The findings indicated the

overall model was nonsignificant (F=0.37, p>O.05), therefore, the fourth

hypothesis was rejected.

THE EFFECf OFWRITTEN INSTRucrION AND GRADE ON MATH
(HYPOTHESIS FrVE)

ANDVA results for the overall model of the affects of prior mathematics

achievement and treatment interaction on MATH was significant (F=5.8,

p<O.OO01). Similarly, the main effect of GRADE on MATH was also significant

(F=12.67, p<O.0001). However, the main effect of written instruction (F=O.17,
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p>O.05) and the interaction effect of GRADE and written instruction were not

significant (F=0.52, p>O.05). The results, presented in Figure 16, indicate prior

mathematics achievement is a significant predictor of mathematics test

performance.

TABLE 7

SUMMARY OF EFFECTS OF ORGANISMIC VARIABLES ON Lac AND MATH

Lac MATH

MNAcH

GNACH

GRADE

Sig

Sig

NS

Sig

NS

Sig
ReSUltsliSted are taken from separate statlStlcal modelS
Significant results represent p<O.OOO6 or better

SUMMARY

The results of testing for the effect of written instruction (GROUP), need

for achievement (MNAcH and GNACH), and prior mathematics achievement

(GRADE) on locus of control orientation (Lac) and mathematics performance

(MATH) are summarized in Table Seven. The overall effect of written instruction

was not significant; however, the effects of the organismic variables on the

dependent variables varied. Need for mathematics and general academic

achievement both significantly affected participants' locus of control, while prior

mathematics achievement did not significantly impact students' locus of control as

determined through responses on Rotter's I-E orientation scale. Need for
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mathematics achievement and prior mathematics achievement both significantly

affected participants' mathematics performance, while students' need for general

academic achievement did not significantly impact mathematics performance.
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CHAPTER IV

RESULTS:
LINEAR STRUcrURAL RELATIONS

In this chapter an additional method of data analysis will be presented to

extend the results presented in the previous chapter. Linear Structural Relations

(LISREL) data analysis was performed in an attempt to triangulate the results

obselVed in chapter three. In essence, the LISREL data analysis was run to

determine if looking at the data with a "different lens" would lead to similar

results observed in the previous chapter. LISREL data analysis was performed in

order to determine the goodness of fit of the collected data to a previously

proposed theoretical model involving factors predicted to influence math

achievement and locus of control, and to obtain parameter estimates of the size of

the effects of variables in a structural model. In the structural equation approach

to data analysis, the researcher attempts to fit the variance-covariance matrix

implied by the theoretical model to the variance-covariance matrix of the sample

data. LISREL data analysis is best used when a proposed structural model is

strongly backed by theory, and the observed variables are well measured.

LISREL examines the simultaneous contribution of observed variables to

unobserved, or latent, constructs, and then tests relationships among latent
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constructs. This chapter will consist of three parts: a) overview of the theoretical

model, b) defining and testing the measurement model of the data, and c)

defining and testing the final structural model of the data.

OVERVIEW OF THE THEORETICAL MODEL

The purpose of this portion of the data analysis was to propose and test a

structural model of factors that influence locus of control orientation and

mathematics performance on adolescents. As indicated in Chapter I, previous

research has indicated that a variety of variables may influence math achievement.

Because many social and behavioral phenomena are conceived of as structural

processes operating among unobserved (latent) constructs, structural equation

modeling may provide a useful method for investigating these relationships

because it serves as an intermediary between the observation of these processes

and the theories or models through which we interpret and understand these

processes (Boomsma, 1987). As researchers have cautioned, there may be other

methodological means for investigation these phenomena, and no single means is

likely to yield a "true" understanding of the process under study (Heck &

Johnsrud, 1994). The goals of this portion of the analysis were to estimate the

relative strength of the proposed variables in explaining locus of control and

mathematics performance, and to assess how much variance could be accounted

for by the variables in the structural model. The model chosen for the LISREL

analysis was one which represented the researcher's original theory about how the
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variables in the present study interrelated and impacted each other, and reflected

the five research hypotheses of the study.

DEFINING THE VARIABLES INCLUDED IN THE MODEL

Initially, in operationalizing the proposed theoretical model, variables were

identified as being exogenous or endogenous, and observed or latent. This study

contained one independent, exogenous variable, prior mathematical achievement

(GRADE). Because GRADE was exogenous and had only one indicator (classroom

grade) it was labeled as an observed variable.

Two variables, need for achievement and locus of control, were

operationalized differently in the LISREL analysis. Structural equation modeling

allows for the assemblage of latent constructs using several observed variables. In

the previous data analysis, each variable was represented by one observed

variable. However, this method of operationalizing inanimate concepts, such as

locus of control and need for achievement, is not the only way, and may not be

the best way (Heck & Johnsrud, 1994). In theory, given an abstract, inanimate

construct, the more appropriate, observable indicators used to define the

construct, the more accurately the construct should will defined. Hence, when

presented in this study with a method of data analysis which allowed for the use

of several construct indicators, all appropriate, observed variables available for

each construct were used.
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The study included four latent, endogenous variables: need for achievement

(NACH), written instruction (GROUP), locus of control (LocL), and mathematics

performance (MATH). In'contrast to Chapter III, NACH was constructed with four

observed indicator variables: 1) need for mathematics achievement, 2) need for

general academic achievement, 3) student survey questionnaire Item Four, I try my

best on every test I take (BESTALL), and 4) student survey questionnaire Item Five,

I took today's test seriously (SERIOUS). It should therefore be noted, NAcH was

operationalized as a composite variable, as opposed to treating general and

mathematical need for achievement separately as in Chapter III. The latent

variable, GROUP, was comprised of one dummy coded categorical variable

represented by External Treatment (TREATE). Also in contrast to Chapter III,

the locus of control construct (Loa...) was comprised of four continuous variables,

1) Rotter's I-E scale score (reverse coded), 2) student survey questionnaire Item

One, reverse coded, This test was difficult (DIFFIC), 3) student survey

questionnaire Item Two, The outcome of this test was dependent on my ability

(ABILITY), and 4) student survey questionnaire Item Three, I tried my best on

today's test (BEST). The fourth latent variable, MATH, was measured by

participants' mathematics test score on the thirty item test. In summary, relative

to Chapter III, this chapter attempts to develop more global constructs for Loa...

and NAcH by developing latent constructs consisting of several observed variables.

55



TABLE 8

STATISTICS FOR CONTINUOUS VARIABLES:
MEASUREMENT MODEL

VARIABLE Mean St Dev Skewness Kurtosis Min # Max #

MNACH 85.896 14.477 -0.204 0.020 44.0 1 120.0 1

GNAcH 65.034 8.166 -0.033 -0.060 42.0 1 89.0 1

MATH 10.552 3.311 0.269 -0.451 3.0 1 19.0 3

Lac 12.136 3.558 -0.270 -0.033 3.0 1 20.0 4

DEFINING AND TEsTING THE MEAsUREMENT MODEL

The PRELIS computer program was used to produce univariate statistics

for the continuous variables (listed in Table Eight), and a correlation matrix for

all observed variables in the study (Table Nine). PRELIS converts all

noncontinuous data to categorical data for the purpose of computing polychoric

and polyserial correlations, while continuous data are correlated using Pearson

product moment. The correlation matrix is developed in PRELIS by correlating

every possible pair of variable combinations.

During the first stage of data analysis, defining the measurement model,

the process is confirmatory. The measurement model does not attempt to

determine causal relationships between variables; rather, the previously defined

relationships between the observed variables and the latent variables are

examined. Similar to confirmatory factor analysis, the measurement model relates
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TABLE 9

PRELIS CORRELATION MATRIX:
MEASUREMENT MODEL

GRADB MNAcH GNAcH MATH LOC DlFFIC ABIurY BBST SBRIOUS BBSTAll TREATE

GRADE 1.000

MNAcH .211 1.000

GNAcH .159 .590 1.000

MATH .389 .201 .095 1.000

LOC .085 .243 .192 -.003 1.000
Ul
-J -.008 .048 .071 .073 .069 1.000DIFFIC

ABILITY -.067 .183 .176 -.034 .105 .027 1.000

BEST .014 .264 .243 .048 .139 .095 .517 1.000

SERIOUS .13 .226 .296 .036 .172 .179 .348 .649 1.000

BESTALL .032 .278 .273 .040 .135 .135 .406 .753 .566 1.000

TREATE -.039 .096 .142 -.036 .008 -.005 .111 .012 .065 .045 1.000



TABLE 10

MEASURES OF GooDNESS OF FIT:
MEASUREMENT MODEL

Coefficient of determination

Goodness of fit index

Adjusted goodness of fit index

Root mean square residual

Chi-square:degrees of freedom ratio

TABLE 11

0.986

0.989

0.978

0.039

1.60:1
p>O.OI

SQUARED MULTIPLE CORRELATIONS
FOR X VARIABLES:

MEASUREMENT MODEL

X VARIABLE R2

MATH
ABILITY
Lac
DIFFICULTY
BEST
GROUP
BESTALL
MNAcH
GNAcH
SERIOUS
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0.285
0.014
0.008
1.000
1.000
0.521
0.103
0.116
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observed variables to unobserved, latent constructs (Boomsma, 1987). An

advantage of this approach in initial data analysis is that it forces the researcher to

define, prior to testing, which observed variables are associated with which latent

factors, and how the factors are to be interrelated.

In the measurement model there were 11 observed variables which were

used as X variables, comprising four latent (ksi) variables. The unweighted least

squares (ULS) fitting function was used to estimate model parameters because of

the presence of several dichotomous variables. Some authors suggest the use of

ULS may lead to an underestimation of X2 if the continuous data highly deviate

from the normal distribution, resulting in a somewhat lower chi-square coefficient

(Joreskog & Sorbom, 1989). However, after referring again to the PRELIS data

previously presented in Table Eight, it is apparent that at least the interval data in

this study are well within the range of normal distribution based on the

calculations for skewness and kurtosis (Boomsma, 1987).

Boomsma (1987) also contends insignificant chi-square results should not

be the only method used to accept or reject a model. Other indicators, such as

the coefficient of determination, goodness of fit index, adjusted goodness of fit

index, the root mean square residual (RMS), and the chi-square:degrees of

freedom ratio should also be considered.

Results of the measurement model indicated the proposed model fit the

obtained data very well. The coefficient of determination was 0.986, indicating

the latent variables were well measured by the observed indicators, and may be
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considered as an overall reliability coefficient for the measurement model. The

goodness of fit index (GFI) indicated a coefficient of 0.989 and the adjusted

goodness of fit index (AGFI) indicated a coefficient of 0.978, all suggesting the

measurement model fit the obtain data well (Heck, Marcoulides, & Glasman,

1989). The root mean square residual was 0.039, indicating very little

unaccounted for variance in the model (Heck & Johnsrud, 1994). Finally, the

ratio of chi-square to degrees of freedom (~2=41.93, df=26, p> .01) was 1.61:1,

also indicating the proposed model fit the obtained data exceptionally well,

insignificant at the p> .01 level. The results discussed are summarized in Table

10. In Table 11, the amount of variance accounted for by each observed indicator

is presented.

DEFINING AND TEsTING TIIE STRUCTURAL MODEL

Once the measurement model was established as an appropriate

representation of the relationship between the latent and observed variables, the

structural model was developed. In the structural model, the causal effects

between the observed variable GRADE, and the latent variables NAch, GROUP,

LoCL, and MATH were defined and tested. In LISREL terminology, the

exogenous, independent variable GRADE was treated as an observed X variable,

and the endogenous, latent variables were treated as eta variables.
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Coefficient of determination-Y var.

TABLE 12

MEASURES OF GooDNESS OF FIT:
FIRST STRUcruRAL MODEL (EXa..UDING GRADE)

0.984

Goodness of fit index

Adjusted goodness of fit index

Root mean square residual

Chi-square.degrees of freedom ratio

TABLE 13

0.991

0.981

0.035

1.58:1
p>0.01

SQUARED MULTIPLE CORRELATIONS
FOR ETA VARIABLES:

FIRST STRUcruRAL MODEL (EXa..UDING GRADE)

LATENT VARIABLE R?

MATHEMATICS PERFORMANCE 0.02

Locus OF CONTROL (COMPOSITE) 0.92

INSTRUCTIONAL GROUP 0.03

NEED FOR ACHIEVEMENT 0.00
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Two models were examined during the structural data analysis. The first

model examined only the structural relations among the latent variables previously

defined in the measurement model, disregarding the observed variable GRADE.

The results of the first structural analysis indicated the model fit the data well, as

observed by the GFI of 0.991, indicated in Table 12. However, variance

accounted for on the MATH variable was low (2%) when GRADE was excluded

from the analysis, as observed by the low RZ values summarized in Table 13.

The second structural analysis of the data included the observed variable

GRADE, and the four latent variables, NACH, GROUP, LocL, and MATH. In the

structural model, for eta variables GROUP and MATH, parameter estimates were

fixed at one, because these latent factors had only one observed indicator each.

Corresponding error terms were fixed at zero, thereby assuming perfect

measurement. Parameter estimates for latent variables, NAcH, and LoCL, were

freed, and issued a standard starting value of 0.50. Corresponding error terms for

these two observed variables were also estimated.

Results from the second structural model, which included GRADE,

indicated higher squared multiple correlations for latent variables NACH, and

MATH, implying GRADE is a good predictor for at least two of the latent variables

in the model. R2 results for the second structural model are listed in Table 15.

The coefficient of determination for Y variables was slightly higher in the second

structural analysis, 0.984, and the GFI was still substantial at 0.987, indicating the

variables were well measured and the proposed model suitably fits the data. The
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RMS was fractionally higher at 0.041, but a 0.5% increase in unaccounted for

variance did not outweigh the squared multiple correlation increases for NACH,

LoCL, and MATH. The chi-square coefficient also increased with the addition of

GRADE, however, this is expected because of the increase in number of

parameters to be estimated. Of course, the degrees of freedom increased at the

same time, thus resulting in a lower overall chi-square.degrees of freedom ratio

(1.53:1) when GRADE is included in the structural model analysis. The results are

summarized in Table 14. Based on the comparisons presented between the two

models, the inclusion of prior mathematics achievement substantially improves the

theoretical model.

FINDINGS

Because LISREL provides a simultaneous solution for the theoretical

model presented, the appropriateness of the model is judged by the goodness of

fit coefficients described previously, however, individual hypotheses can be

examined by inspecting parameter estimates corresponding to the specific

hypotheses. The following section examines the five hypotheses addressed in the

study and integrates the results observed in the LISREL analysis. Results are

summarized in a pictorial representation of the structural model in Figure 17.

Despite statistical evidence presented earlier establishing the model as being well

measured (COD=0.984), the pattern of structural relationships provide only

partial support for the findings associated with the proposed hypotheses.
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HYPOTHESIS ONE

Written instruction was not found to affect the latent locus of control

orientation construct (/3=-0.05) or mathematics performance (/3=-0.05),

supporting the rejection of the first hypotheses established in the previous chapter.

Likewise, a significant relationship was not observed between LoCI. and MATH

(13=0.03). Based on these three observations, the first hypothesis was rejected,

which is consistent with the findings presented in the preceding GLM chapter of

results.

HYPOTHESIS Two

The latent variable of need for achievement was found to have a significant

direct affect on participants' composite LoCI. (fi=0.98), but was not found to have

a significant affect on written directions (/3=0.12). These results, summarized in

Figure 17, are similar with results reported in Chapter III, noting again that the

variables need for achievement and locus of control are not identical constructs in

the GLM and LISREL analyses.

HYPOTHESIS THREE

No significant effect was observed for need for achievement on

mathematics performance (/3=0.01). These results differ slightly from the findings

reported in Chapter III where need for mathematics achievement was significant

in impacting MATH. The observed differences in the results may be attributed to
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the differences in the manner of operationalization of locus of control and need

for achievement variables in the two analyses. As stated previously, in the GLM

analysis locus of control (LaC) and two need for achievement variables, MNAcH

and GNAcH, were observed variables constructed of individual instruments, while

in the LISREL analysis locus of control (LocL) and need for achievement (NAcH)

were treated as latent variables with several observed indicators. Thus, the NAcH

and LocL were broader, more general constructs compared to the observable

variables Lac, MNAcH and GNAcH in Chapter III.

HYPOTHESIS FOUR

Previous mathematics achievement was found to have a significant direct

effect on LocL (y=-0.16). This result is different that the results report in the

previous chapter, which indicated the overall model was not significant. These

differing results, again, may be related to the difference in operationalization of

locus of control in the GLM and LISREL analyses. LocL in the LISREL analysis

is a broader construct, and comprised of more indicators, than Lac in the GLM

analysis.

HYPOTHESIS FIvE

The affect of GRADE on MATH was also significant (y=0.38). GRADE and

MATH were operationalized in the same manner for both analyses, and the
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significant affect was consistent in both chapters, indicating prior mathematics

achievement significantly impacts students' current mathematics performance.

SUMMARY

The final LISREL structural model indicates the presence of some

correlated error among observed indicators. Although it is possible to improve

the fit of the model (lower the correlated error) by freeing more parameters, the

changes would make little sense, conceptually. For instance, if the observed

variable BEST was defined as an observed indicator for the latent variable MATH,

the GFI for the model would increase, however, in reality the MATH variable was

developed solely from the items on the mathematics test. Although the inclusion

of BEST in the MATH variable would increase the fit of the model, the adjustment

would not represent an accurate model of the data collected, therefore, results are

presented for only the theoretical model proposed before data analysis began. It

appears that structural equation modeling can make a contribution to types of

investigationswhich deal with the interrelationships among behavioral processes.

Structural equation modeling is best employed when guided by strong theory and

when psychometrically sound data are collected to test the theory. It is important

to note results are always limited to the variables studied within the context of the

proposed model. The inclusion of other variables, such as gender or ethnicity, in

future research may increase the amount of variance accounted for by the

proposed model.
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Coefficient of determination-Y var.

TABLE 14

MEASURES OF GooDNESS OF FIT:
SECOND STRUCfURAL MODEL (INCLUDING GRADE)

0.984

Goodness of fit index

Adjusted goodness of fit index

Root mean square residual

Chi-square:degrees of freedom ratio

TABLE 15

0.987

0.973

0.041

1.53:1
p>O.OI

SQUARED MULTIPLE CORRELATIONS
FOR ETA VARIABLES:

SECOND STRUCfURAL MODEL (INCLUDING GRADE)

LATENT VARIABLE R2

MATHEMATICS PERFORMANCE 0.171

Locus OF CONTROL (COMPOSITE) 0.922

INSTRUCTIONAL GROUP 0.014

NEED FOR ACHIEVEMENT 0.029
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'NOTE: Parameters greater than 0.13 are significant at p<0.05

FIGURE 17
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CHAPTER V

DISCUSSION

The purpose of this study, as stated previously, was to determine if the

interaction between written directions and two organismic variables, prior

mathematics achievement and academic need for achievement, would effectively

influence participants' locus of control orientation, thereby impacting mathematics

test performance. The analyses of locus of control and mathematics test

performance were run separately; comprehensive regression was not used. Based

on the results obtained by Ayabe and Yang (1993), it was possible the written

instruction treatment would not significantly affect the entire population

examined. Therefore, two organismic variables were included in the study which

were believed to possibly separate the group of students who were affected by

written instruction from those who were not. Also of interest was the affect of

the organismic variables on participants' locus of control and mathematics

performance. A note should be made regarding the written instruction. Although

the written instruction represented the treatment in the present study, the written

instruction was not identified as an independent variable in the customary

manner. Rather, because the impact of two organismic variables on the
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effectiveness of written instruction was to be examined, written instruction was

treated as a dependent, or endogenous variable as observed in Figure 17.

The LISREL data analysis indicated the latent variables in the models were

well measured, and the models presented fit the data appropriately. The Lac

variable used for the regression analysis consisted solely of students' score on the

Rotter's I-E scale. For the LISREL analysis, however, a latent construct was

developed using four observed variables: Rotter's E-I scale scores, and responses

to student questionnaire Items One, Two, and Three. Therefore, the Lac and

LocL results presented for the GLM and LISREL analyses are not representative

of identical constructs, and this explains the somewhat different findings for Lac

and LoCL in the two analyses. In almost all regards, however, the two analyses

lead to similar conclusions regarding written instruction, locus of control, and

mathematics performance.

The need for achievement construct was also operationalized differently in

the two analyses. For the GLM analysis need for achievement consisted of the

mathematics need for achievement area sub-test (MNACH) and the general need

for achievement sub-test (GNACH), and were tested separately on the dependent

variables. For the LISREL analysis, the need for achievement construct (NAcH)

consisted of the two need for achievement tests used in the GLM analysis, plus

student survey questionnaire Items Four and Five. Therefore, the need for

achievement results presented for the GLM and LISREL analyses are not

representative of identical constructs, which explains the somewhat different
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findings for need for achievement in the two analyses. In almost all regards,

however, the two analyses lead to the same conclusions regarding written

instruction and locus of control.

FINDINGS AND CONCLUSIONS

The overall effect of written instruction in altering participants' locus of

control orientation or mathematics performance was not significant, consistent

with results obtained by Ayabe and Yang's (1993). The conclusion that the

written directions did not affect participants' locus of control or mathematics

performance was supported both in the GLM and LISREL analyses, despite the

somewhat different operationalization of need for achievement and locus of

control constructs. Therefore, when written instructions are used as in this study,

it was concluded that written instructions do not influence student mathematics

performance nor locus of control orientation.

After determining written instruction alone was ineffective in shifting

participants' locus of control or mathematics performance, the influence of need

for achievement and prior mathematics achievement on locus of control

orientation and mathematics performance was addressed. It was expected that

need for achievement and prior mathematics achievement would significantly

affect students' locus of control orientation as well as students' mathematics

performance. Need for achievement was consistently related to locus of control in

a significant manner, regardless of the different manners of operationalization
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used in this study. The relationship between need for achievement and locus of

control found in the present study supports the results presented in the majority

of need for achievement/locus of control literature which indicates a significant

relationship between these two variables (Johnson & Perlow, 1992; Kagan, 1988;

Pedhazur & Wheeler, 1971). The results of this study indicate students' who have

a high level of need for achievement also tend to be internally motivated. The

relationship between high need for achievement and internal locus of control

remained consistent across domain specific need for achievement measures and

general need for achievement measures.

The relationship between need for achievement and mathematics

performance was less consistent, and seemed to be dependent upon a specific area

of need for achievement. When the latent construct of need for achievement was

addressed in relationship to mathematics performance there appeared to be no

relationship. However, when a narrower area of need for achievement was

examined, specifically need for mathematics achievement, a significant relationship

was observed. This finding supports the suggestion of Allen et al. (1992), that

these types of relationships are stronger in specific content areas then in more

general contexts. The relationship between need for mathematics achievement

and mathematics performance, and the lack of a relationship between need for

general achievement and mathematics performance supports the theory that need

for achievement, when related to performance, is a domain specific relationship.

Therefore, if a student demonstrates a high mathematics need for achievement, he
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or she will most likely also demonstrate high mathematics performance. On the

other hand, a student who demonstrates high general need for achievement may

or may not demonstrate high mathematics performance.

Also addressed was the relationship of prior mathematics achievement

between locus of control orientation and mathematics performance. The

relationship between prior mathematics achievement and mathematics

performance was consistently significant, supporting the findings of Howerton et

at. (1993) and Payne and Payne (1989). It appears a students' history of

performance in mathematics may be expected to accurately predict that student's

future mathematical performance. The relationship observed in the present study

between prior mathematics achievement and current mathematics performance is

consistent with the mass of literature which promotes grades, or grade point

averages, to be the most efficient predictor to future scholastic performance. It

should be mentioned, based on the skewed results of prior mathematics

achievement presented in Chapter III, a linear analysis might not be the

appropriate method of data analysis if the combined contribution of accounted for

variance by the variables in the model were of interest. However, in the present

study, the contribution of each variable to the amount of accounted for variance

in the model was addressed individually, thereby allowing the use of linear

analysis.

The relationship between prior mathematics achievement and locus of

control was less obvious. Results differed, depending on the manner of
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operationalization of locus of control. When a narrow construct of locus of

control is utilized, such as using Rotter's I-E scale as the single instrument of

operationalization, a relationship is not apparent. However, when a broader

construct of locus of control is examined, such as a number of indicators including

Rotter's scale and several self-report survey items specific to the experimental

environment, a significant relationship is observed between locus of control and

prior mathematical achievement. These results lead to several conclusions; the

latent locus of control construct may have been a more reliable method of

operationalizing the construct, or the survey items may have been a more valid

measure of locus of control orientation than Rotter's I-E scale in this study.

Rotter's scale is a broad, general measure of locus of control, while the survey

items were directly related to the experimental environment.

It was also expected that participants' different levels of prior mathematics

achievement would also cause written instruction to impact the participants'

differently, thereby selectively influencing students' locus of control orientation

and mathematics performance. Similarly, it was expected that differing levels of

academic need for achievement in students would cause written instruction to

impact participants differently. Despite the various relationships between the

organismic variables and the two dependent variables, written instruction was

consistently ineffective in altering students' locus of control or mathematics

performance across different levels of need for achievement or prior mathematics

achievement. The ineffectiveness of written instruction, regardless of need for
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achievement or prior mathematics achievement levels, is an important finding

because it indicates differing levels of need for achievement and prior

mathematics achievement were not effective in producing the differing results

observed in Yang's (1991) and Ayabe and Yang's (1993) studies. Therefore,

variables which contributed to the dissimilar results observed in these two studies

remain undisclosed.

LIMITATIONS AND SUGGESTIONS

{Based on the ineffectiveness of the written instructions, and the low mean

of students' correct answers on the mathematics test, several observations about

the study and suggestions for strengthening the study will be presented.} The

written instructions may not have been written in language strong enough to alter

participants' locus of control orientation. Although the written instructions taken

from Yang's (1991) study were rewritten for the present study in language more

appropriate for the participants in the present study, an effort was made to

maintain some semblance of the original instructions used by Yang. The written

instructions could possibly be written more convincingly, dependent upon the

intended population.

Locus of control may be a stronger personal trait than anticipated in this

study. A student's belief in his or her ability to affect outcomes may not be

something that is transformable by a single, written paragraph. To effectively

alter participants' locus of control a longer treatment period, or repeated exposure
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to written instruction over a period of time may conclude with better results.

The duration of the treatment may also account for the lack of significant

results observed. If study participants did in fact read the written inst, uctions, the

short time element required for this task may have limited the effect of the

treatment on the participants. Long instructions, or a narrative, may be more

effective in shifting students' locus of control and mathematics performance.

Another possibility of the ineffectiveness of the treatment could be due to

participants' reluctance, or unwillingness to read directions for a math test. In

other words, students may not be accustomed to, or even feel it necessary, to read

directions for a math test. The necessity for students to read written instructions

in their mathematics class may seem foreign to students. A possible remedy in

this situation is to familiarize students with reading directions prior to

mathematics computation. By exposing students to situations in which it is

required to read directions before proceeding to computations, students may

become more comfortable and effective in reading written directions in

mathematics class.' In this manner, the introduction of written directions in an

experimental environment would not present an unfamiliar classroom requirement

for the students.

Finally, the mathematics test used in the study may have been a source of

difficulty. The mathematics test showed only moderate internal reliability

(r=0.50). This finding was compounded by the time element problem presented

earlier. Many students did not have time to answer all of the questions on the
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mathematics test, resulting in a variety of sporadic answer patterns. Allowing

students more time to complete the entire test, or decreasing the number of

questions on the test (because of the limited time available), may help to elevate

the reliability of the mathematics test. Another element of the mathematics test

was the format in which it was presented. The questions were multiple-choice.

Although familiar to students, multiple-choice may not be the format in which the

majority of mathematics tests are presented. Using a test similar to those

presented in students' natural classroom setting would help in limiting the number

of unfamiliar procedures in the experimental process.

SUGGESTIONS FOR FuRTHER RESEARCH

There are several directions that could be pursued subsequent to this

research. Because the written instruction treatment was not effective, future

research could investigate other variations of instructions, such as verbal directions

preceding a test in other subject areas besides mathematics. Since the

combination of two specific organismic variables did not increase the effectiveness

of written instruction, the effect of other independent variables may be examined,

such as gender or culture. Also, the effect of chronological age on locus of

control orientation modification would be interesting. For instance, research has

shown locus of control tends to become more internally oriented as students

become older (Lefcourt, 1976), but are elementary students' locus of control

orientations more pliable than high school students' orientations? Does locus of
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control orientation become more entrenched as it tends to become more internal

as students age and gain reinforcing experiences which support their locus of

control orientation?

The relationship observed between need for achievement and locus of

control might be further explored, or rather than examining locus of control, self

efficacy may be of interest in future research studies, dependent upon the context

of motivation being observed. Based on the findings from this study, self-efficacy

may be a more applicable variable to use if specific content areas are examined.

Also suggested, is replication of this study, in whole or part, in the

mainland of the United States where student population will most likely differ

from the students sampled in Hawai'i. Methodological variations of this study

might include a pretest of participants' locus of control orientations rather than

assuming equal groups from random assignment, changing the mathematics test

into a more familiar format, or allowing more time for completion of the

mathematics test. In order to obtain participants, it was necessary to work within

the given setting and time allotment of one class period. As presented in Chapter

II, the mandated time element may have affected student performance differently,

than if participants had the benefit of using more time.
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