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CHAPTER ONE 

INTRODUCTION 

As society strives to increase opportunities for its 

citizens, higher education increasingly finds itself opening 

its doors to a diversity of student’s with and expanding 

range of characteristics. College class rolls include more 

female students, more older students, and more underprepared 

students than ever before. Hodgkinson (1983) contends that 

“higher education will have to get used to a smaller 

contingent of white, middle-class students from suburban 

backgrounds in their entering classes, and will have to 

provide new programs in order to attract minorities, older 

adults, and programs offered in conjunction with industry, 

the military, and other users of educational services" 

(p.1). This diversity of student populations and 

educational programs creates an increase in the number and 

diversity of factors that contribute to academic 

performance. 

By adopting an open admissions philosophy, community 

colleges identified themselves as the forerunner 

specializing in higher education for nontraditional students 

and diverse populations. Cohen and Brawer (1982) summarized 

the community colleges’ involvement with a diverse student 

population in the following manner:
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The community colleges reached out to attract 

those who were not being served by traditional 

higher education, who could not afford the 

tuition, who could not take the time to attend a 

college on a full-time basis, whose ethnic 

background had constrained them from 

participating, who had inadequate preparation in 

the lower schools, whose educational progress had 

been interrupted by some temporary condition, who 

had become obsolete in their jobs or who had never 

been trained to work at any job, who needed a 

connection to obtain a job, who were confined in 

prisons, physically handicapped, or otherwise 

unable to attend classes on a campus, or who were 

faced with increased leisure time (p. 21). 

While the egalitarian attitude adopted by the community 

college has led the way in offering higher education to 

nontraditional students, four year schools and universities 

have also experienced an increase in student diversity. 

Federal funds earmarked for the education of minorities, 

women, the disadvantaged, and the poor, have created a 

market for the inclusion of students into what had 

previously been highly selective programs. Over time, such 

an inclusion changes the character and the responsibility of 

higher education. That responsibility is to stay attuned to 

the elements and factors that contribute to changes in the
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learning styles of an increasingly diversified student 

population. 

Statement of the Problem 

By opening its doors to a host of new students (Cross, 

1971), higher education assumed responsibility for looking 

beyond the traditional factors of academic performance. 

Creating access to higher education is only the beginning of 

a much larger mission. Once students are admitted, it is 

the task of the institution to provide educational programs 

and strategies to enhance probabilities of academic success. 

An investigation of the relationship between stress, coping 

strategies, and academic performance is one dimension in 

assuming that responsibility. 

Purpose of the Study 

The purpose of this study was to identify the extent to 

which community college students are stressed at specific 

points during a semester, how that stress changes over the 

period of one semester, and what coping strategies are 

chosen to address the stress appraisal of individual 

students. As it is used here, stress appraisal refers to 

student perception of the relative stress of a given 

situation. A second purpose was to explore the 

relationships between important demographic variables,



4 

stress appraisal, coping strategies, and academic 

achievement. 

The specific purposes were: 

1. To investigate the cognitive-transactional theory 

of stress developed by Lazarus (1966) and Lazarus and 

Folkman (1984). This study was designed to determine if 

community college students undergo a cognitively oriented, 

process-centered experience of stress and coping as 

identified in the Folkman and Lazarus research. 

2. To examine the relationship between perceived 

stress, coping strategies, and academic achievement. 

3. To compare stress and coping strategies among 

community college students under age 25 with community 

college students aged 25 and over. 

v4. To compare stress and coping strategies among male 

and female community college students. 

5. To compare stress and coping strategies among 

community college students of two different levels of 

academic preparedness. 

Significance of the Study 

A variety of influences impact upon academic 

achievement. While several variables have been studied and 

related to academic achievement, little information exists 

about the impact of stress and coping strategies on 

community college students. Because of their open admission
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policies, community colleges are more likely than other 

institutions of higher education to admit students who lack 

high promise of academic success. Acquiring information on 

how students address stress and adopt coping strategies will 

place educators in a better position to determine how the 

educational needs of this diverse and nontraditional student 

population might best be met. 

This study is significant because it examines factors 

not usually measured with academic achievement -- namely, 

stress and coping strategies -- across groups of different 

gender, age, and level of academic preparedness. The 

findings will be of assistance to both two and four year 

educators advising both traditional and nontraditional 

students. By finding statistically significant 

relationships between these stated variables and academic 

achievement, this study will contribute to the orientation 

programs, advising responsibilities, class scheduling, and 

counselling programs which colleges offer to their incoming 

students. 

Research Questions 

1. What is the relationship between stress appraisal, 

coping strategies, and academic achievement? 

2. Do community college students reveal a cognitively 

oriented, changing, process-centered experience of stress 

and coping strategies?
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3. Are community college students of different 

academic levels stressed differently and do they exhibit 

different coping strategies at three different stages of 

stress presentation during an academic semester? 

4. Are community college students of different age 

groups stressed differently and do they exhibit different 

coping strategies at three different stages of stress 

presentation during a academic semester? 

5. Are male and female community college students 

stressed differently and do they exhibit different coping 

strategies at three different stages of stress presentation 

during an academic semester? 

To address the five research questions proposed in this 

study, ten research statements were derived. Research 

statements allow for the independent examination of stress 

appraisal and coping strategies with each of the student 

variables being studied. Two research statements were 

required for each of the five research questions. Each 

research statement was examined at three points in time 

across the semester of data collection. The following are a 

list of the research statements. 

Research Statements 

Research Statement One: There are no differences among four 
categories of stress appraisal in relation to academic 
achievement for community college students. Measurements
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of stress appraisal occur at three presentations of a Stress 
Questionnaire: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
C. After test grades are returned (T>) 

Research Statement Two: There are no differences among 
three categories of coping strategies in relation to 
academic achievement for community college students. 
Measurements of coping strategies occur at three 
presentations of a Ways of Coping Check List: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
C. After test grades are returned (T2) 

Research Statement Three: There are no differences in 
stress appraisal for community college students at three 
presentations of a Stress Questionnaire: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
C. After test grades are returned (T>) 

Research Statement Four: There are no differences in coping 
strategies for community college students at three 
presentations of a Ways of Coping Check List: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
C. After test grades are returned (T>) 

Research Statement Five: There are no differences between 
transfer students and developmental students in stress 
appraisal. Measurements of stress appraisal occur at three 
presentations of a Stress Questionnaire: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
C. After test grades are returned (To) 

Research Statement Six: There are no differences between 
transfer students and developmental students in coping 
strategies. Measurements of coping strategies occur at 
three presentations of a Ways of Coping Check List: 

A. First week of the semester (To) 
B. Prior to first major test (T}) 
C. After test grades are returned (T>)
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Research Statement Seven: There are no differences between 
traditional age college students (25 or under) and 
nontraditional age college students (over 25) in stress 
appraisal. Measurements of stress appraisal occur at three 
presentations of a Stress Questionnaire: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
C. After test grades are returned (T>) 

Research Statement Eight: There are no differences between 
traditional age college students (25 or under) and 
nontraditional age college students (over 25) in coping 
strategies. Measurements of coping strategies occur at 
three presentations of a Ways of Coping Check List: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
C. After test grades are returned (T>) 

Research Statement Nine: There are no differences between 
male and female community college students in stress 
appraisal. Measurements of stress appraisal occur at three 
presentations of a Stress Questionnaire: 

A. First week of the semester (To) 
B. Prior to first major test (Tj) 
Cc. After test grades are returned (To) 

Research Statement Ten: There are no differences between 
male and female community college students in coping 
strategies. Measurements of coping strategies occur at 
three presentations of a Ways of Coping Check List: 

A. First week of the semester (To) 
B. Prior to first major test (T,) 
Cc. After test grades are returned (T>) 

Limitations of the Study 

Several limitations of this study should be noted as 

one considers the results and conclusions. Every effort has 

been made to minimize the number and effect of these 

factors. 

1. The study is confined to the state of Virginia.
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2. The study includes only those students of higher 

education enrolled in the Virginia Community College System 

during the fall semester of 1988. 

3. The sample is limited to students enrolled in 

mathematics classes at the time of data collection. 

4. The sample may not represent the full diversity of 

community college enrollments. 

5. The instruments used are comprised of self-report 

items. 

6. Measurement error must be assumed to exist in the 

instruments used. 

7. The study is conducted over the relatively short 

time frame of one semester. 

Definition of Terms 

Because the meaning of several terms used throughout 

this study may not be self-evident, the following are 

operational definitions of these terms: 

Academic achievement refers to student performance as 

measured by specific course grades. Academic achievement in 

this study is measured at two points. The first point is 

measured around the first major math test in the course and 

the second measure is comprised of the student’s final grade 

for the course. 

Academic preparedness is determined by level of 

mathematics class in which the student is enrolled. By
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advisement of college personnel, students enroll in either 

developmental or regular transfer level courses. Students 

enrolled in developmental classes are considered to be lower 

in academic preparedness while students enrolled in transfer 

level courses are considered to possess average or above 

average levels of academic preparedness. 

Academically Underprepared students are those with 

distinctive characteristics that are perceived by the 

academic community to place them at a disadvantage in 

contention with students who enter college with the 

academic skills necessary for success in college (Rouche, 

1967, 1972; Rouche & Kirk, 1973; Moore, 1970, 1971, 1976; 

and Kraetsch, 1980). 

Age is a demographic variable determined by the 

subject’s self-report and is categorized in this study by 

the groupings of 1) twenty-five years or younger, and 2) 

over twenty-five years. 

Coping strategies are determined by student self-report 

responses made to the Ways of Coping Check List. The three 

primary coping strategies generated by the Ways of Coping 

Check List instrument and used in this study are Emotion 

Focused coping, Problem Focused coping, and Social Support 

coping. 

Developmental course is a course or a selection of 

special courses and services designed to remedy student 

deficiencies preparatory to entering into a regular (degree,
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diploma, or certificate) program of the college. The term 

developmental class is used specifically in this study to 

refer to mathematics classes with material content below the 

college transfer level. 

Gender is a demographic variable determined by the 

subject’s self-report and is categorized as either male or 

female. 

Stress appraisal refers to student self-report 

responses made to the Stress Questionnaire. The four stress 

appraisals identified by the Stress Questionnaire are 

Anticipatory Threat Emotions, Anticipatory Challenge 

Emotions, Outcome Harm Emotions, and Outcome Beneficial 

Emotions. 

Stress Questionnaire is a pencil and paper measure 

consisting of fifteen items associated with individual 

stress appraisal. The Stress Questionnaire uses a Likert- 

type scale to measure the degree or intensity of each item. 

Transfer course or class is a college level course or 

class (generally a mathematics class in this study) that is 

taught at community colleges and is transferable to senior 

institutions as full college credit. 

To, T1, and Tz are symbols used in this study to 

indicate certain points of time during the semester of data 

collection. Tg indicates the first week of the semester, Tj 

indicates no more than two days prior to the first major
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test of the semester, and Tj indicates the occurrence of 

data collection after test grades were received. 

Ways of Coping Check List is a pencil and paper measure 

consisting of forty items associated with coping strategies. 

Respondents mark only those items consistent with their 

current situation and/or behaviors. 

Organization of the Study 

This study is presented in five chapters. Chapter two 

consists of a review of the research and literature related 

to the theoretical perspectives associated with stress 

appraisal, coping strategies, and factors associated to 

academic achievement. The research methodology, 

instrumentation, and treatment of data are described in 

Chapter three. Chapter four reports the results and 

findings of the study. Summary, conclusions, and 

recommendations for further study are presented in Chapter 

five.



CHAPTER TWO 

REVIEW OF RELATED RESEARCH AND LITERATURE 

The purpose of this study was to explore the 

relationship between stress, coping strategies, and academic 

achievement. This chapter includes a review of the 

literature and related research from which the conceptual 

framework of the study was derived. 

The ability to accurately predict who might experience 

academic success in college has long been of concern to 

educators. Grades, persistence, and academic learning have 

traditionally been criteria for college success. Over the 

years, numerous research studies have related intellective 

factors such as achievement tests and high school grades to 

academic success. However, the factors involved in academic 

achievement are many and do not easily lend themselves to 

being quantified. During the 1960’s a surge of literature 

concerning nonacademic predictors of academic achievement 

(Coombs & Davies, 1967; Crane, 1964) reflected the growing 

interest in this area of education. A variety of potential 

predictors were researched for their impact upon college 

success. Measures of test anxiety (Bronzaft, 1968; Carlson 

& Ryan, 1969; Carrier & Jewell, 1966; Crandall, 1969; 

Desiderato & Koskinen, 1969; Pervin, 1967; Spielberger, 

1966) were among the most popular of the nonacademic 

variables studied. In general, these studies showed that 

13
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anxiety may affect achievement in either direction. Anxiety 

generally has positive effects up to a point (that point 

depending on the person), but beyond this point it becomes 

detrimental. 

In their work designed to assist college counselors in 

guiding incoming students, Bloom and Peters (1961) offered a 

less than encouraging perspective on predicting academic 

achievement: 

The problem of predicting college success has 

probably received more public attention than any 

other single problem in education .. . The 

reasons for this intense interest are clear. In 

our society the transition from school to college 

is one of the most critical choice points in the 

life of the individual. 

- » . The problem in academic prediction is to 

prevent errors and to cut waste so that real 

educational challenges can be offered and mastered 

. . . In spite of the many studies which have been 

made in order to find accurate predictors of 

college success, little progress toward improved 

prediction has been noted. 

. » ». For most colleges, the odds are still 50-50 

or less that an entrant will graduate, ie., for 

every 100 students admitted to college, 50 or more 

will drop out before graduation (p. 8).
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It should be noted that Bloom and Peters were speaking 

to counselors of institutions practicing selective 

admissions. Community colleges, on the other hand, are very 

likely to experience even greater odds against student 

success (as measured by graduation rates) because of their 

increased population diversity and open admission policies. 

Deegan and Tillery (1985) illustrate the odds against 

achievement in stating that the "intent of most community 

colleges to provide an opportunity for advanced education to 

the adult population at large without regard to prior 

educational achievement produces a body of students that 

spans a broad range of academic achievement" (p.59). With 

an increased range of demonstrated academic performance, 

higher education finds itself with a wider variety of 

factors impacting upon academic achievement. It is among 

that wider variety of factors that the items included in 

this study are found -- namely, stress and coping 

strategies. 

One of the most obvious sources of stress in education 

is the desire to obtain high grades. Drawing research from 

the Carnegie Surveys, Arthur Levine (1980) points out that 

"only one of eight students claims not to care about grades" 

(p. 69). From the same work, Levine reveals that the 

"majority of undergraduates say that they are not doing as 

well academically as they would like" and that "they are 

under a great deal of pressure to get high grades" (p. 70).
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Course grades are designed to be the measurement of 

educational performance and determines the student’s success 

in college. For the student, college success is dependent 

on a series of stress producing tests and examinations. 

Understanding the dynamics of examination stress is a 

primary factor to understanding academic achievement, 

possibly even more so among nontraditional students. 

In one of the earlier studies of examination stress, 

Mechanic (1962) describes the reactions of graduate students 

facing a critical examination: 

As the examination approached and as student 

anxieties increased, various changes occurred in 

behavior. Joking increased, and, while students 

still sought social support and talked a great 

deal about examinations, they began specifically 

to avoid certain people who aroused their anxiety. 

When the examinations are nearly upon the 

student, anxiety is very high, even for those 

rated as low-anxiety persons, although students do 

fluctuate between confidence and anxiety. Since 

studying is difficult, the student questions his 

motivation, interest, and ability in the field. . 

. They attempted to defend themselves against 

their feelings by behaving in a silly, manic way, 

and avoidance joking became very prominent. It 

appears that for the student supreme confidence at



�1�7� 

�t�h�i�s� �p�o�i�n�t� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �n�o�t� �o�n�l�y� �p�r�e�s�u�m�p�t�u�o�u�s�,� 

�b�u�t� �s�a�c�r�i�l�e�g�i�o�u�s�.� �(�p�p�.� �1�4�2�-�4�4�)� 

�M�e�c�h�a�n�i�c ��s� �r�e�s�e�a�r�c�h� �r�e�v�e�a�l�s� �t�w�o� �i�m�p�o�r�t�a�n�t� �o�b�s�e�r�v�a�t�i�o�n�s� 

�i�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� 

�F�i�r�s�t�,� �t�h�e� �d�e�g�r�e�e� �o�f� �s�t�r�e�s�s� �r�e�a�c�t�i�o�n� �i�n�c�r�e�a�s�e�s� �a�s� �t�h�e� �d�a�t�e� 

�o�f� �t�h�e� �c�r�i�t�i�c�a�l� �e�x�a�m�i�n�a�t�i�o�n� �a�p�p�r�o�a�c�h�e�s�.� �S�e�c�o�n�d�l�y�,� �t�h�e� �k�i�n�d�s� 

�o�f� �b�e�h�a�v�i�o�r�s� �u�s�e�d� �t�o� �c�o�p�e� �w�i�t�h� �t�h�e� �s�t�r�e�s�s� �c�h�a�n�g�e�s� �a�s� �t�h�e� 

�e�x�a�m�i�n�a�t�i�o�n� �g�r�o�w�s� �n�e�a�r�e�r�.� �T�h�e�s�e� �o�b�s�e�r�v�a�t�i�o�n�s� �b�y� �M�e�c�h�a�n�i�c� 

�a�n�d� �o�t�h�e�r�s� �(�P�e�a�r�l�i�n�,� �L�i�e�b�e�r�m�a�n�,� �M�e�n�a�g�h�a�n�,� �a�n�d� �M�u�l�l�a�n�,� �1�9�8�1�)� 

�p�r�o�m�u�l�g�a�t�e� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� �p�r�o�c�e�s�s�-�o�r�i�e�n�t�e�d� �t�h�e�o�r�y� �o�f� 

�s�t�r�e�s�s� �t�h�a�t� �i�s� �d�y�n�a�m�i�c� �a�n�d� �c�h�a�n�g�i�n�g� �r�a�t�h�e�r� �t�h�a�n� �a� �s�t�a�t�i�c� �a�n�d� 

�f�i�x�e�d� �t�r�a�i�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�.� 

�S�T�U�D�E�N�T� �V�A�R�I�A�B�L�E�S� 

�T�h�e� �q�u�e�s�t�i�o�n� �b�e�i�n�g� �e�x�p�l�o�r�e�d� �h�e�r�e� �i�s� �h�o�w� �t�h�a�t� �p�r�o�c�e�s�s�-� 

�o�r�i�e�n�t�e�d� �t�h�e�o�r�y� �o�f� �s�t�r�e�s�s� �m�i�g�h�t� �v�a�r�y� �a�m�o�n�g� �g�r�o�u�p�s� �o�f� 

�s�t�u�d�e�n�t�s� �t�h�a�t� �d�i�f�f�e�r� �i�n� �a�g�e�,� �g�e�n�d�e�r�,� �o�r� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s�.� �T�h�e� �l�i�t�e�r�a�t�u�r�e� �c�o�n�c�e�r�n�i�n�g� �t�h�e�s�e� �s�t�u�d�e�n�t� 

�v�a�r�i�a�b�l�e�s� �h�a�s�,� �f�o�r� �t�h�e� �m�o�s�t� �p�a�r�t�,� �f�o�c�u�s�e�d� �o�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �m�u�c�h� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �h�a�s� �s�h�o�w�n� �t�h�e�s�e� 

�v�a�r�i�a�b�l�e�s� �t�o� �h�a�v�e� �i�n�c�o�n�c�l�u�s�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �w�i�t�h� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �s�o�m�e� �r�e�s�e�a�r�c�h� �(�A�l�f�r�e�d� �&� �L�u�n�,� 

�1�9�8�8�)� �i�n�d�i�c�a�t�e�s� �a� �m�o�d�e�r�a�t�e�l�y� �n�e�g�a�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� 

�a�g�e� �a�n�d� �l�o�n�g�-�t�e�r�m� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �w�h�i�l�e� �o�t�h�e�r�s� �(�J�o�h�n�s�o�n� 

�&� �W�a�l�b�e�r�g�,� �1�9�8�9�)� �r�e�v�e�a�l� �m�o�d�e�r�a�t�e�l�y� �p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n�s�.� 

�O�t�h�e�r� �e�x�a�m�p�l�e�s� �o�f� �d�i�f�f�e�r�i�n�g� �r�e�s�u�l�t�s� �a�r�e� �s�h�o�w�n� �i�n� �t�h�e� �a�r�e�a� �o�f



�1�8� 

�g�e�n�d�e�r� �v�a�r�i�a�b�l�e�s�.� �S�e�v�e�r�a�l� �r�e�s�e�a�r�c�h�e�r�s� �(�B�e�t�z�,� �1�9�7�8�;� �L�l�a�b�r�e� 

�&� �S�u�a�r�e�z�,� �1�9�8�5�)� �r�e�p�o�r�t� �t�h�a�t� �f�e�m�a�l�e�s� �h�a�d� �h�i�g�h�e�r� �a�n�x�i�e�t�y� 

�l�e�v�e�l�s� �t�h�a�n� �d�i�d� �m�a�l�e�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� �w�h�i�l�e� �o�t�h�e�r� 

�r�e�s�e�a�r�c�h�e�r�s� �(�B�r�u�s�h�,� �1�9�7�8�;� �R�e�s�n�i�c�k�,� �V�i�e�h�e�,� �&� �S�e�g�a�l�,� �1�9�8�2�)� 

�f�i�n�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s�.� 

�I�t� �c�o�m�e�s� �a�s� �n�o� �s�u�r�p�r�i�s�e� �t�o� �f�i�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �t�o� �h�a�v�e� �a� �p�o�s�i�t�i�v�e� 

�c�o�r�r�e�l�a�t�i�o�n�.� �O�n�e� �w�o�u�l�d� �l�o�g�i�c�a�l�l�y� �e�x�p�e�c�t� �s�t�u�d�e�n�t�s� �o�f� �h�i�g�h�e�r� 

�a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �t�o� �b�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �e�x�h�i�b�i�t� �h�i�g�h�e�r� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �I�t� �i�s� �m�o�r�e� �d�i�f�f�i�c�u�l�t�,� �h�o�w�e�v�e�r�,� �t�o� 

�d�e�t�e�r�m�i�n�e� �f�r�o�m� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �h�o�w� �d�i�f�f�e�r�e�n�t� �l�e�v�e�l�s� �o�f� 

�a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �m�i�g�h�t� �b�e� �s�t�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�t�l�y�.� �T�h�e� 

�f�o�l�l�o�w�i�n�g� �p�a�g�e�s� �r�e�p�o�r�t� �a� �r�e�v�i�e�w� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �c�o�n�c�e�r�n�i�n�g� 

�t�h�e� �s�t�u�d�e�n�t� �v�a�r�i�a�b�l�e�s� �o�f� �a�g�e�,� �g�e�n�d�e�r�,� �a�n�d� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s�.� 
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�O�n�e� �o�f� �t�h�e� �m�o�s�t� �f�r�e�q�u�e�n�t� �c�o�n�c�e�r�n�s� �o�f� �a�d�u�l�t�s� �r�e�t�u�r�n�i�n�g� 

�t�o� �c�o�l�l�e�g�e� �i�s� �t�h�e� �f�e�a�r� �t�h�a�t� �t�h�e�y� �a�r�e� �t�o�o� �o�l�d� �t�o� �b�e� �a�b�l�e� �t�o� 

�l�e�a�r�n�.� �A� �f�u�r�t�h�e�r� �c�o�m�p�l�i�c�a�t�i�o�n� �i�s� �t�h�e� �f�e�a�r� �t�h�a�t� �t�h�e�y� �w�i�l�l� 

�n�o�t� �b�e� �a�b�l�e� �t�o� �k�e�e�p� �p�a�c�e� �w�i�t�h� �t�h�e� �y�o�u�n�g�e�r� �s�t�u�d�e�n�t�s�.� �T�h�e� 

�p�o�t�e�n�t�i�a�l� �e�m�b�a�r�r�a�s�s�m�e�n�t� �o�f� �n�o�t� �b�e�i�n�g� �c�a�p�a�b�l�e� �b�e�c�a�u�s�e� �o�f� �a�g�e� 

�i�s� �c�e�r�t�a�i�n�l�y� �a� �s�o�u�r�c�e� �o�f� �s�t�r�e�s�s� �t�h�a�t� �m�a�y� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� 

�a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �o�l�d�e�r�,� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �J�o�h�n�s�o�n� �a�n�d� �W�a�l�b�e�r�g� �(�1�9�8�9�)�,� �"�M�a�n�y� �o�f� �t�h�e�s�e� 

�o�l�d�e�r� �s�t�u�d�e�n�t�s� �f�e�e�l� �q�u�i�t�e� �i�n�f�e�r�i�o�r� �w�h�e�n� �t�h�e�y� �r�e�t�u�r�n� �t�o
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�s�c�h�o�o�l� �a�f�t�e�r� �a�n� �a�b�s�e�n�c�e� �o�f� �s�e�v�e�r�a�l� �y�e�a�r�s�.� �T�h�e�y� �f�e�e�l� �t�h�e�y� 

�a�r�e� �i�n� �a� �p�o�o�r�e�r� �p�o�s�i�t�i�o�n� �t�h�a�n� �r�e�c�e�n�t� �h�i�g�h� �s�c�h�o�o�l� �g�r�a�d�u�a�t�e�s� 

�w�h�o�m� �t�h�e�y� �i�m�a�g�i�n�e� �t�o� �h�a�v�e� �f�i�n�e�l�y� �t�u�n�e�d� �s�t�u�d�y� �s�k�i�l�l�s� �a�n�d� �t�h�e� 

�m�o�s�t� �c�u�r�r�e�n�t� �k�n�o�w�l�e�d�g�e�"� �(�p�.� �5�9�)�.� 

�T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�g�e� �a�n�d� �s�t�r�e�s�s� �i�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �h�a�s� �b�e�e�n� �r�e�p�o�r�t�e�d� �b�y� �s�e�v�e�r�a�l� �r�e�s�e�a�r�c�h�e�r�s�.� �B�e�t�z� 

�(�1�9�7�8�)� �f�o�u�n�d� �t�h�a�t� �o�l�d�e�r�,� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �w�o�m�e�n� �e�x�h�i�b�i�t�e�d� 

�h�i�g�h�e�r� �l�e�v�e�l�s� �o�f� �m�a�t�h� �a�n�x�i�e�t�y� �t�h�a�n� �d�i�d� �t�h�e�i�r� �y�o�u�n�g�e�r� �a�g�e� 

�s�t�u�d�e�n�t� �c�o�u�n�t�e�r�p�a�r�t�s�.� �O�t�h�e�r� �s�t�u�d�i�e�s�,� �h�o�w�e�v�e�r�,� �h�a�v�e� �f�o�u�n�d� 

�a�g�e� �t�o� �b�e� �a� �b�e�n�e�f�i�c�i�a�l� �f�a�c�t�o�r� �i�n� �d�e�a�l�i�n�g� �w�i�t�h� �s�t�r�e�s�s�,� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �J�o�h�n�s�o�n� �a�n�d� �W�a�l�b�e�r�g� 

�(�1�9�8�9�)� �f�o�u�n�d� �t�h�a�t� �a�g�e� �h�a�s� �a� �p�o�s�i�t�i�v�e� �i�n�f�l�u�e�n�c�e� �o�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �u�p� �t�o� �t�h�e� �a�g�e� �o�f� �f�o�r�t�y�-�o�n�e�.� �W�h�e�n� �o�l�d�e�r� �s�t�u�d�e�n�t�s� 

�d�o� �n�o�t� �d�o� �w�e�l�l� �a�c�a�d�e�m�i�c�a�l�l�y�,� �t�h�e�i�r� �p�o�o�r� �p�e�r�f�o�r�m�a�n�c�e� �m�a�y� �b�e� 

�a�t�t�r�i�b�u�t�e�d� �t�o� �o�t�h�e�r� �n�o�n�i�n�t�e�l�l�e�c�t�i�v�e� �f�a�c�t�o�r�s�.� �J�o�h�n�s�o�n� �a�n�d� 

�W�a�l�b�e�r�g� �s�u�g�g�e�s�t�,� �"�a� �f�a�v�o�r�a�b�l�e� �v�i�e�w� �o�f� �e�d�u�c�a�t�i�o�n� �p�r�o�m�p�t�s� �t�h�e�m� 

�(�o�l�d�e�r� �s�t�u�d�e�n�t�s�)� �t�o� �e�n�r�o�l�l� �i�n� �t�h�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�,� �b�u�t� 

�b�e�c�a�u�s�e� �t�h�e�y� �m�a�y� �l�a�c�k� �t�i�m�e� �t�o� �m�a�n�a�g�e� �p�r�o�p�e�r�l�y� �o�r� �t�h�e�y� �h�a�v�e� 

�e�n�r�o�l�l�e�d� �f�o�r� �m�o�r�e� �h�o�u�r�s� �t�h�a�n� �t�h�e�y� �c�a�n� �h�a�n�d�l�e�,� �t�h�e�y� �m�a�y� 

�p�e�r�f�o�r�m� �p�o�o�r�l�y�"� �(�p�.� �5�4�)�.� 

�S�i�m�i�l�a�r� �r�e�s�u�l�t�s� �w�e�r�e� �f�o�u�n�d� �b�y� �W�r�i�g�h�t�,� �S�m�i�t�h�,� �a�n�d� �B�u�r�g�e�r� 

�(�1�9�7�8�)� �i�n� �t�h�e�i�r� �c�r�o�s�s�-�s�e�c�t�i�o�n�a�l� �c�o�m�p�a�r�i�s�o�n� �o�f� �o�l�d�e�r� �a�n�d� 

�y�o�u�n�g�e�r� �m�a�l�e� �s�t�u�d�e�n�t�s�.� �W�r�i�g�h�t� �e�t� �a�l�.�,� �(�1�9�7�8�)� �r�e�p�o�r�t�e�d� �t�h�a�t� 

�o�l�d�e�r� �s�t�u�d�e�n�t�s� �"�a�p�p�e�a�r� �t�o� �b�e� �m�o�r�e� �a�b�l�e� �t�h�a�n� �t�h�e� �y�o�u�n�g�e�r� 

�s�t�u�d�e�n�t�s� �t�o� �p�r�o�d�u�c�e� �t�h�e� �k�i�n�d�s� �o�f� �j�u�d�g�m�e�n�t�s�,� �d�e�c�i�s�i�o�n�s�,� �a�n�d� 

�b�e�h�a�v�i�o�r� �p�a�t�t�e�r�n�s� �t�h�a�t� �a�r�e� �n�e�c�e�s�s�a�r�y� �t�o� �a�v�o�i�d� �o�r� �r�e�d�u�c�e� �t�h�e



�2�0� 

�i�n�c�i�d�e�n�c�e� �o�f� �p�o�o�r�e�r� �g�r�a�d�e�s�"� �(�p�.�2�1�4�)�.� �T�h�e�i�r� �r�e�s�e�a�r�c�h� 

�s�u�m�m�a�r�i�z�e�d� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�g�e� �a�n�d� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �b�y� �s�t�a�t�i�n�g� �t�h�a�t� �"�o�l�d�e�r� �s�t�u�d�e�n�t�s�,� �p�e�r�h�a�p�s� �s�i�m�p�l�y� 

�a�s� �a� �r�e�s�u�l�t� �o�f� �h�a�v�i�n�g� �l�i�v�e�d� �l�o�n�g�e�r�,� �h�a�v�e� �a�c�q�u�i�r�e�d� �c�e�r�t�a�i�n� 

�s�k�i�l�l�s� �(�p�r�o�b�a�b�l�y� �m�o�t�i�v�a�t�i�o�n�a�l� �a�s� �w�e�l�l� �a�s� �c�o�g�n�i�t�i�v�e�)� �t�h�a�t� 

�e�n�a�b�l�e� �t�h�e�m� �t�o� �d�e�a�l� �m�o�r�e� �e�f�f�i�c�i�e�n�t�l�y� �w�i�t�h� �t�h�e�i�r� �c�o�l�l�e�g�e� 

�e�x�p�e�r�i�e�n�c�e�"� �(�p�.�2�1�4�)�.� 

�G�E�N�D�E�R� 

�T�r�a�d�i�t�i�o�n�a�l�l�y�,� �t�h�e�r�e� �h�a�s� �b�e�e�n� �a� �c�o�m�m�o�n� �b�e�l�i�e�f� �t�h�a�t� �a� 

�g�e�n�d�e�r� �d�i�f�f�e�r�e�n�c�e� �e�x�i�s�t�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� 

�a�c�h�i�e�v�e�m�e�n�t� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�e�s�.� �G�e�n�e�r�a�l� �s�t�e�r�e�o�t�y�p�e�s� 

�h�a�v�e� �l�o�n�g� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �m�a�l�e�s� �e�x�h�i�b�i�t� �h�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� 

�i�n� �m�a�t�h�e�m�a�t�i�c�s� �t�h�a�n� �d�o� �f�e�m�a�l�e�s�.� �M�u�c�h� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �a�n�d� 

�r�e�s�e�a�r�c�h� �i�n� �t�h�i�s� �a�r�e�a� �t�e�n�d�s� �t�o� �s�u�p�p�o�r�t� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� 

�s�t�e�r�e�o�t�y�p�e�.� �S�t�u�d�i�e�s� �f�r�e�q�u�e�n�t�l�y� �i�n�d�i�c�a�t�e� �t�h�a�t� �w�o�m�e�n� �h�a�v�e� 

�h�i�g�h�e�r� �v�e�r�b�a�l� �a�c�h�i�e�v�e�m�e�n�t� �w�h�i�l�e� �m�e�n� �h�a�v�e� �h�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� 

�i�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e� �(�L�e�v�i�n�e� �&� �O�r�n�s�t�e�i�n�,� �1�9�8�3�)�.� �I�n� 

�f�a�c�t�,� �s�o�c�i�a�l� �s�c�i�e�n�t�i�s�t� �a�r�e� �i�n�c�r�e�a�s�i�n�g�l�y� �f�i�n�d�i�n�g� �t�h�a�t� �f�e�m�a�l�e�s� 

�h�a�v�e� �l�o�w�e�r� �m�a�t�h�e�m�a�t�i�c�s� �a�c�h�i�e�v�e�m�e�n�t� �b�e�c�a�u�s�e� �t�e�a�c�h�e�r�s� �e�x�p�e�c�t� 

�l�e�s�s� �o�f� �t�h�e�m�,� �b�e�c�a�u�s�e� �s�o�c�i�a�l�i�z�a�t�i�o�n� �d�i�f�f�e�r�e�n�c�e�s� �i�n�d�u�c�e� �a� 

�f�e�a�r� �o�f� �s�u�c�c�e�s�s� �a�m�o�n�g� �f�e�m�a�l�e�s�,� �a�n�d� �b�e�c�a�u�s�e� �t�h�e�y� �d�o� �n�o�t� 

�p�e�r�c�e�i�v�e� �m�a�t�h�e�m�a�t�i�c�s� �a�s� �b�e�i�n�g� �i�m�p�o�r�t�a�n�t� �i�n� �t�h�e�i�r� �f�u�t�u�r�e� 

�c�a�r�e�e�r�s� �(�P�e�d�r�o�,� �W�o�l�l�e�a�t�,� �F�e�n�n�e�m�a� �&� �B�e�c�k�e�r�,� �1�9�8�1�;� �S�a�f�i�l�i�o�s�-� 

�R�o�t�h�s�c�h�i�l�d�,� �1�9�7�9�;� �T�o�b�i�a�s� �&� �W�e�i�s�s�b�r�o�d�,� �1�9�8�0�)�.� �W�h�i�l�e� �t�h�e�s�e� 

�f�a�c�t�o�r�s� �m�a�y� �c�o�n�t�r�i�b�u�t�e� �t�o� �g�e�n�d�e�r� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s



�2�1� 

�p�e�r�f�o�r�m�a�n�c�e�,� �t�h�e�y� �d�o� �n�o�t� �r�u�l�e� �o�u�t� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �t�h�a�t� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e�s� �a�r�e� �a� �r�e�s�u�l�t� �o�f� �h�o�w� �m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s� �a�r�e� 

�s�t�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�t�l�y� �a�n�d� �u�t�i�l�i�z�e� �d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�.� 

�R�e�s�e�a�r�c�h� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �g�e�n�d�e�r� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �p�e�r�c�e�i�v�e�d� �s�t�r�e�s�s�,� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� 

�m�a�t�h�e�m�a�t�i�c�a�l� �p�e�r�f�o�r�m�a�n�c�e� �h�a�s� �l�a�r�g�e�l�y� �f�a�l�l�e�n� �u�n�d�e�r� �t�h�e� �t�i�t�l�e� 

�o�f� �m�a�t�h� �a�n�x�i�e�t�y�.� �I�n� �t�h�e�i�r� �b�o�o�k� �M�i�n�d� �O�v�e�r� �M�a�t�h�,� �K�o�g�e�l�m�a�n� �a�n�d� 

�W�a�r�r�e�n� �(�1�9�7�8�)� �e�x�p�l�a�i�n� �m�a�t�h� �a�n�x�i�e�t�y� �a�s� �"�a�n� �i�n�t�e�n�s�e� �e�m�o�t�i�o�n�a�l� 

�r�e�a�c�t�i�o�n� �t�o� �m�a�t�h� �b�a�s�e�d� �o�n� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e�s�.� �T�h�i�s� �r�e�a�c�t�i�o�n� 

�g�u�i�d�e�s� �a�n�d� �c�o�n�t�r�o�l�s� �(�t�h�e� �s�t�u�d�e�n�t ��s�)� �a�p�p�r�o�a�c�h� �t�o� �m�a�t�h� �t�o� �s�u�c�h� 

�a�n� �e�x�t�e�n�t� �t�h�a�t� �d�o�i�n�g� �m�a�t�h� �b�e�c�o�m�e�s� �e�x�t�r�a�o�r�d�i�n�a�r�i�l�y� �d�i�f�f�i�c�u�l�t� 

�i�f� �n�o�t� �i�m�p�o�s�s�i�b�l�e�"� �(�p�.� �9�)�.� 

�S�t�u�d�i�e�s� �d�e�s�i�g�n�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �g�e�n�d�e�r� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�m�a�t�h� �a�n�x�i�e�t�y� �h�a�v�e� �s�h�o�w�n� �m�i�x�e�d� �r�e�s�u�l�t�s�.� �M�a�n�y� �s�t�u�d�i�e�s� �(�B�e�t�z�,� 

�1�9�7�8�;� �D�e�w�,� �G�a�l�a�s�s�i�,� �&� �G�a�l�a�s�s�i�,� �1�9�8�3�;� �L�l�a�b�r�e� �&� �S�u�a�r�e�z�,� �1�9�8�5�;� 

�a�n�d� �T�o�b�i�a�s�,� �1�9�7�6�,� �1�9�7�9�)� �h�a�v�e� �f�o�u�n�d� �l�e�v�e�l�s� �o�f� �m�a�t�h� �a�n�x�i�e�t�y� �t�o� 

�b�e� �h�i�g�h�e�r� �a�m�o�n�g� �f�e�m�a�l�e�s� �t�h�a�n� �m�a�l�e�s�.� �O�t�h�e�r� �r�e�s�e�a�r�c�h�e�r�s� 

�(�B�r�u�s�h�,� �1�9�7�8�;� �D�r�e�g�e�r� �&� �A�i�k�e�n�,� �1�9�5�7�;� �R�e�s�n�i�c�k�,� �V�i�e�h�e�,� �&� �S�e�g�a�l�,� 

�1�9�8�2�)� �h�a�v�e� �f�o�u�n�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �l�e�v�e�l�s� �o�f� 

�m�a�t�h� �a�n�x�i�e�t�y� �b�e�t�w�e�e�n� �m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s�.� �D�i�s�c�r�e�p�a�n�c�i�e�s� �i�n� 

�t�h�e�s�e� �s�t�u�d�i�e�s� �i�n�d�i�c�a�t�e� �a� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�e�d� �r�e�s�e�a�r�c�h�.� �O�f� 

�s�p�e�c�i�f�i�c� �i�n�t�e�r�e�s�t� �i�s� �h�o�w� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �i�n�t�e�r�a�c�t� �w�i�t�h� �a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �h�o�w� �m�a�l�e�s� 

�a�n�d� �f�e�m�a�l�e�s� �d�i�f�f�e�r� �i�n� �t�h�a�t� �c�a�p�a�c�i�t�y�.



�2�2� 

�A�C�A�D�E�M�I�C� �P�R�E�P�A�R�E�D�N�E�S�S� 

�T�h�e� �c�o�n�c�e�p�t� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �i�s� �m�o�s�t� �f�r�e�q�u�e�n�t�l�y� 

�a�d�d�r�e�s�s�e�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �i�n� �t�e�r�m�s� �o�f� �a�c�a�d�e�m�i�c� �a�b�i�l�i�t�y� �a�n�d� 

�i�t�s� �u�s�e� �a�s� �a� �p�r�e�d�i�c�t�o�r� �v�a�r�i�a�b�l�e� �t�o� �a�c�a�d�e�m�i�c� �s�u�c�c�e�s�s�.� �I�n� 

�t�h�i�s� �r�e�g�a�r�d�,� �t�h�e� �e�x�i�s�t�i�n�g� �l�i�t�e�r�a�t�u�r�e� �i�n�d�i�c�a�t�e�s� �t�h�a�t� 

�c�o�g�n�i�t�i�v�e� �a�b�i�l�i�t�y�,� �p�a�r�t�i�c�u�l�a�r�l�y� �r�e�a�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�o�n� 

�a�b�i�l�i�t�y�,� �a�n�d� �s�t�u�d�e�n�t�s �� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �e�d�u�c�a�t�i�o�n� �a�r�e� �t�h�e� 

�m�o�s�t� �v�a�l�u�a�b�l�e� �p�r�e�d�i�c�t�o�r�s� �o�f� �e�f�f�e�c�t�i�v�e� �a�n�d� �s�u�c�c�e�s�s�f�u�l� 

�a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e� �(�C�a�r�n�e�y� �&� �G�e�i�s�,� �1�9�8�1�;� �W�a�l�b�e�r�g�,� 

�P�a�s�c�a�r�e�l�l�a�,� �H�a�e�r�t�e�l�,� �J�u�n�k�e�r�,� �&� �B�o�u�l�a�n�g�e�r�,� �1�9�8�2�)�.� 

�H�o�w�e�v�e�r�,� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �i�s� �n�o�t� �a�s� �c�o�m�p�l�e�t�e� �w�i�t�h� �r�e�s�e�a�r�c�h� 

�r�e�l�a�t�i�n�g� �a�c�a�d�e�m�i�c� �a�b�i�l�i�t�y�,� �a� �f�u�n�c�t�i�o�n� �o�f� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s�,� �t�o� �s�t�u�d�e�n�t� �l�e�v�e�l�s� �o�f� �s�t�r�e�s�s�.� 

�I�t� �i�s� �n�o�t� �d�i�f�f�i�c�u�l�t� �t�o� �a�s�s�u�m�e� �t�h�a�t� �a� �r�e�l�a�t�i�o�n�s�h�i�p� 

�e�x�i�s�t�s� �b�e�t�w�e�e�n� �a� �s�t�u�d�e�n�t ��s� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� 

�a�n�d� �h�i�s� �o�r� �h�e�r� �l�e�v�e�l� �o�f� �s�t�r�e�s�s� �i�n�a� �p�a�r�t�i�c�u�l�a�r� �c�o�u�r�s�e�.� �I�t� 

�s�e�e�m�s� �q�u�i�t�e� �n�a�t�u�r�a�l� �t�h�a�t� �t�h�e� �b�e�t�t�e�r� �o�n�e� �i�s� �a�c�a�d�e�m�i�c�a�l�l�y� 

�p�r�e�p�a�r�e�d� �t�o� �m�e�e�t� �t�h�e� �d�e�m�a�n�d�s� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �c�o�u�r�s�e�,� �t�h�e� 

�l�e�s�s� �s�t�r�e�s�s� �o�n�e� �w�o�u�l�d� �e�x�p�e�r�i�e�n�c�e� �a�s� �a� �r�e�s�u�l�t� �o�f� �c�l�a�s�s� 

�a�s�s�i�g�n�m�e�n�t�s�,� �t�e�s�t�s�,� �o�r� �e�x�a�m�s�.� �I�n�v�e�r�s�e�l�y�,� �h�i�g�h�e�r� �l�e�v�e�l�s� �o�f� 

�s�t�r�e�s�s� �s�e�e�m� �l�i�k�e�l�y� �t�o� �b�e� �e�x�p�e�r�i�e�n�c�e�d� �a�s� �a� �r�e�s�u�l�t� �o�f� �b�e�i�n�g� 

�i�n�s�u�f�f�i�c�i�e�n�t�l�y� �p�r�e�p�a�r�e�d� �f�o�r� �t�h�e� �c�o�u�r�s�e�.� 

�T�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �e�f�f�e�c�t�i�v�e� �o�r� �p�r�o�d�u�c�t�i�v�e� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �a�l�s�o� �s�e�e�m� �l�i�k�e�l�y� �t�o� �b�e� �r�e�l�a�t�e�d� �t�o� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s�.� �L�a�r�s�o�n�,� �A�l�v�o�r�d�,� �a�n�d� �H�i�g�b�e�e� �(�1�9�8�2�)� �c�o�n�f�i�r�m� �t�h�e� 

�a�p�p�a�r�e�n�t� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �a�n�d



�2�3� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �t�h�e�i�r� �r�e�s�e�a�r�c�h�.� �I�n� �t�h�e�i�r� �s�t�u�d�y� �o�n� 

�p�r�o�b�l�e�m�s� �r�e�l�a�t�e�d� �t�o� �a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e�,� �t�h�e�y� �f�o�u�n�d� �t�h�a�t� 

�"�a�v�e�r�a�g�e� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t�e�d� �m�o�r�e� �p�r�o�b�l�e�m�s� �w�i�t�h� �p�r�e�p�a�r�i�n�g� �f�o�r� 

�a�n�d�/�o�r� �t�a�k�i�n�g� �e�x�a�m�i�n�a�t�i�o�n�s� �t�h�a�n� �d�i�d� �t�h�e� �h�o�n�o�r� �s�t�u�d�e�n�t�s�"� �(�p�.� 

�3�3�9�)�.� �T�h�e� �r�e�s�e�a�r�c�h�e�r�s� �s�u�g�g�e�s�t�e�d� �t�h�e� �r�e�a�s�o�n� �f�o�r� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �n�u�m�b�e�r� �o�f� �r�e�p�o�r�t�e�d� �p�r�o�b�l�e�m�s� �b�y� �s�t�u�d�e�n�t�s� 

�w�a�s� �t�h�a�t� �"�a�v�e�r�a�g�e� �s�t�u�d�e�n�t�s� �h�a�v�e� �l�e�s�s� �a�b�i�l�i�t�y� �t�o� �h�a�n�d�l�e� 

�s�t�r�e�s�s�"� �t�h�a�n� �d�o� �h�o�n�o�r� �s�t�u�d�e�n�t�s�.� �(�p�.� �3�3�9�)�.� �T�h�i�s� �s�u�g�g�e�s�t�i�o�n� 

�s�u�p�p�o�r�t�s� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �a� �s�t�u�d�e�n�t� �w�h�o� �i�s� �a�c�a�d�e�m�i�c�a�l�l�y� 

�p�r�e�p�a�r�e�d� �f�o�r� �a� �p�a�r�t�i�c�u�l�a�r� �c�o�u�r�s�e� �i�s� �p�r�o�b�a�b�l�y� �a� �s�t�u�d�e�n�t� �w�h�o� 

�e�x�p�e�r�i�e�n�c�e�s� �f�e�w�e�r� �p�r�o�b�l�e�m�s� �a�s� �a� �r�e�s�u�l�t� �o�f� �h�a�v�i�n�g� �d�e�v�e�l�o�p�e�d� 

�e�f�f�e�c�t�i�v�e� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �t�o� �a�d�d�r�e�s�s� �t�h�e� �d�e�m�a�n�d�s� �o�f� �t�h�a�t� 

�c�o�u�r�s�e�.� 

�T�h�e� �q�u�e�s�t�i�o�n� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s�,� �p�e�r�c�e�i�v�e�d� �s�t�r�e�s�s�,� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �h�a�s� 

�b�e�e�n� �a�d�d�r�e�s�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �i�n� �a� �v�a�r�i�e�t�y� �o�f� 

�w�a�y�s�.� �R�e�s�e�a�r�c�h� �o�n� �a�n�x�i�e�t�y� �h�a�s� �b�e�e�n� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �c�o�m�m�o�n� 

�a�p�p�r�o�a�c�h�e�s� �t�o� �t�h�i�s� �i�s�s�u�e�.� �S�t�u�d�i�e�s� �b�y� �K�i�r�k�l�a�n�d� �(�1�9�7�1�)� 

�c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e�r�e� �i�s� �a� �n�e�g�a�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �l�e�v�e�l� 

�o�f� �a�b�i�l�i�t�y� �a�n�d� �l�e�v�e�l� �o�f� �a�n�x�i�e�t�y�.� �K�i�r�k�l�a�n�d� �a�l�s�o� �p�o�i�n�t�s� �o�u�t� 

�t�h�a�t� �e�x�t�r�e�m�e� �l�e�v�e�l�s� �o�f� �a�n�x�i�e�t�y� �a�r�e� �l�i�k�e�l�y� �t�o� �i�n�t�e�r�f�e�r�e� �w�i�t�h� 

�t�e�s�t� �p�e�r�f�o�r�m�a�n�c�e� �w�h�i�l�e� �m�i�l�d� �d�e�g�r�e�e�s� �o�f� �a�n�x�i�e�t�y� �t�e�n�d� �t�o� 

�f�a�c�i�l�i�t�a�t�e� �t�e�s�t� �p�e�r�f�o�r�m�a�n�c�e�.� �O�t�h�e�r� �s�t�u�d�i�e�s� �(�L�e�n�n�i�n�g�,� 

�M�u�n�d�a�y�,� �J�o�h�n�s�o�n�,� �W�e�l�l�,� �&� �B�r�u�e�,� �1�9�7�4�)� �s�u�p�p�o�r�t� �t�h�e� �c�o�n�c�e�p�t� 

�t�h�a�t�,� �"�a�n�x�i�e�t�y� �g�e�n�e�r�a�l�l�y� �h�a�s� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t�s� �u�p� �t�o� �a� �p�o�i�n�t� 

�(�t�h�a�t� �p�o�i�n�t� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �p�e�r�s�o�n�)�,� �b�u�t� �b�e�y�o�n�d� �t�h�i�s� �p�o�i�n�t



�2�4� 

�i�s� �b�e�c�o�m�e�s� �d�e�t�r�i�m�e�n�t�a�l�"� �(�p�.�9�)�.� �I�n� �e�s�s�e�n�c�e�,� �s�e�v�e�r�a�l� 

�r�e�s�e�a�r�c�h�e�r�s� �(�K�i�r�k�l�a�n�d�,� �1�9�7�1�;� �L�e�n�n�i�n�g� �e�t� �a�l�.�,� �1�9�7�4�)� �s�u�g�g�e�s�t�s� 

�t�h�a�t� �a�c�a�d�e�m�i�c�a�l�l�y� �u�n�d�e�r�p�r�e�p�a�r�e�d� �s�t�u�d�e�n�t�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� 

�e�x�p�e�r�i�e�n�c�e� �h�i�g�h�e�r� �l�e�v�e�l�s� �o�f� �s�t�r�e�s�s� �a�n�d� �t�h�e�r�e�f�o�r�e� �a�r�e� �m�o�r�e� 

�l�i�k�e�l�y� �t�o� �e�x�h�i�b�i�t� �p�o�o�r�e�r� �t�e�s�t� �p�e�r�f�o�r�m�a�n�c�e�.� 

�R�e�s�e�a�r�c�h� �h�a�s� �a�l�s�o� �s�h�o�w�n� �t�h�a�t� �s�t�r�e�s�s� �r�e�d�u�c�t�i�o�n� �i�s� �b�e�s�t� 

�f�a�c�i�l�i�t�a�t�e�d� �w�h�e�n� �c�o�m�b�i�n�e�d� �w�i�t�h� �i�n�c�r�e�a�s�e�d� �a�b�i�l�i�t�y� �l�e�v�e�l�s�.� 

�B�a�n�d�e�r�,� �R�u�s�s�e�l�,� �a�n�d� �Z�a�m�a�s�t�n�y� �(�1�9�8�2�)� �c�o�m�p�a�r�e�d� �t�w�o� �s�t�u�d�e�n�t� 

�g�r�o�u�p�s� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� �s�a�m�e� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�.� �T�h�e� �f�i�r�s�t� 

�g�r�o�u�p� �r�e�c�e�i�v�e�d� �c�u�e�-�c�o�n�t�r�o�l�l�e�d� �r�e�l�a�x�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�s� �w�h�i�l�e� 

�t�h�e� �s�e�c�o�n�d� �r�e�c�e�i�v�e�d� �c�u�e�-�c�o�n�t�r�o�l�l�e�d� �r�e�l�a�x�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�s� 

�c�o�m�b�i�n�e�d� �w�i�t�h� �m�a�t�h�e�m�a�t�i�c�s� �s�t�u�d�y� �s�k�i�l�l�s� �a�n�d� �t�e�s�t� �t�a�k�i�n�g� 

�t�e�c�h�n�i�q�u�e�s�.� �B�o�t�h� �a�p�p�r�o�a�c�h�e�s� �p�r�o�d�u�c�e�d� �d�e�c�l�i�n�e�s� �i�n� 

�g�e�n�e�r�a�l�i�z�e�d� �t�e�s�t� �a�n�x�i�e�t�y�,� �b�u�t� �t�h�e� �g�r�o�u�p� �t�h�a�t� �w�a�s� �t�a�u�g�h�t� 

�m�a�t�h�e�m�a�t�i�c�s� �s�t�u�d�y� �s�k�i�l�l�s� �a�n�d� �t�e�s�t� �t�a�k�i�n�g� �t�e�c�h�n�i�q�u�e�s� �s�h�o�w�e�d� 

�t�h�e� �m�o�s�t� �s�i�g�n�i�f�i�c�a�n�t� �i�m�p�r�o�v�e�m�e�n�t�.� �T�h�e� �r�e�s�e�a�r�c�h� �o�f� �B�a�n�d�e�r� 

�e�t�.� �a�l�.�,� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e� �i�s�s�u�e�s� �o�f� �a�c�a�d�e�m�i�c� 

�u�n�d�e�r�p�r�e�p�a�r�e�d�n�e�s�s� �a�n�d� �s�t�r�e�s�s� �a�r�e� �i�n�t�e�r�t�w�i�n�e�d� �a�n�d� �m�u�s�t� �b�o�t�h� 

�b�e� �a�d�d�r�e�s�s�e�d� �b�e�f�o�r�e� �i�m�p�a�c�t�i�n�g� �c�h�a�n�g�e� �o�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.� �L�i�k�e�w�i�s�e�,� �r�e�s�e�a�r�c�h� �b�y� �B�l�u�s�t�e�i�n� �e�t� �a�l�.�,� �(�1�9�8�6�)� 

�o�n� �o�v�e�r�a�l�l� �a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e� �s�u�g�g�e�s�t� �t�h�a�t� �"�r�e�m�e�d�i�a�l� 

�a�c�t�i�v�i�t�i�e�s� �f�o�r� �s�t�u�d�e�n�t�s� �i�n� �a�c�a�d�e�m�i�c� �d�i�f�f�i�c�u�l�t�y� �s�h�o�u�l�d� 

�i�n�c�l�u�d�e� �a� �d�u�a�l� �f�o�c�u�s� �o�n� �r�e�a�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�o�n� �a�b�i�l�i�t�y� �a�n�d� 

�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �e�d�u�c�a�t�i�o�n�"� �(�p�.� �2�4�8�)�.� �T�h�e� �i�n�c�l�u�s�i�o�n� �o�f� �b�o�t�h� 

�a�b�i�l�i�t�y� �a�n�d� �a�t�t�i�t�u�d�e� �i�n� �t�h�e�i�r� �r�e�c�o�m�m�e�n�d�a�t�i�o�n� �s�u�p�p�o�r�t�s� �t�h�e
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�c�o�n�c�e�p�t� �t�h�a�t� �a�c�a�d�e�m�i�c� �s�u�c�c�e�s�s� �i�s� �a� �r�e�s�u�l�t� �o�f� �b�o�t�h� 

�i�n�t�e�l�l�e�c�t�i�v�e� �a�n�d� �n�o�n�i�n�t�e�l�l�e�c�t�i�v�e� �f�a�c�t�o�r�s�.� 

�S�T�R�E�S�S� �A�P�P�R�A�I�S�A�L� �A�N�D� �C�O�P�I�N�G� �S�T�R�A�T�E�G�I�E�S� 

�T�h�e�r�e� �h�a�s� �b�e�e�n� �a� �r�e�c�e�n�t� �s�u�r�g�e� �i�n� �t�h�e� �r�e�s�e�a�r�c�h� �o�n� �h�o�w� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �i�m�p�a�c�t� �u�p�o�n� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �b�e�h�a�v�i�o�r�a�l� �o�u�t�c�o�m�e�s�.� �T�h�e� �a�d�v�a�n�c�e�m�e�n�t� 

�o�f� �k�n�o�w�l�e�d�g�e� �i�n� �t�h�i�s� �a�r�e�a� �h�a�s� �b�e�e�n� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� 

�p�r�o�g�r�e�s�s�i�v�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �e�x�a�c�t�l�y� �w�h�a�t� �i�s� �m�e�a�n�t� �b�y� �t�h�e� 

�t�e�r�m� �s�t�r�e�s�s�.� 

�I�n� �h�i�s� �h�i�s�t�o�r�i�c�a�l� �r�e�v�i�e�w� �o�f� �t�h�e� �c�o�n�c�e�p�t�s� �o�f� �s�t�r�e�s�s�,� 

�M�a�s�o�n� �(�1�9�7�5�)� �r�e�p�o�r�t�s� �t�h�e� �u�s�e� �o�f� �t�h�e� �t�e�r�m� �a�s� �e�a�r�l�y� �a�s� �1�9�1�4� �b�y� 

�W�a�l�t�e�r� �B�.� �C�a�n�n�o�n�.� �C�a�n�n�o�n� �u�s�e�d� �p�h�r�a�s�e�s� �s�u�c�h� �a�s� �"�g�r�e�a�t� 

�e�m�o�t�i�o�n�a�l� �s�t�r�e�s�s�,�"� �"�s�t�r�e�s�s� �o�f� �e�x�c�i�t�e�m�e�n�t�,�"� �o�r� �"�t�i�m�e�s� �o�f� 

�s�t�r�e�s�s�"� �(�M�a�s�o�n�,� �1�9�7�5�,� �p�.� �7�)�.� �T�h�e� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �t�h�i�s� �e�a�r�l�y� 

�u�s�a�g�e� �o�f� �t�h�e� �t�e�r�m� �s�t�r�e�s�s� �i�s� �t�h�a�t� �i�t� �e�s�t�a�b�l�i�s�h�e�s� �s�t�r�e�s�s� �a�s� �a�n� 

�e�m�o�t�i�o�n�a�l� �f�a�c�t�o�r� �r�a�t�h�e�r� �t�h�a�n� �s�o�l�e�l�y� �a� �m�e�d�i�c�a�l� �c�o�n�c�e�p�t�.� 

�W�i�t�h�i�n� �t�h�i�s� �e�m�o�t�i�o�n�a�l� �r�e�a�l�m�,� �s�t�r�e�s�s� �h�a�s� �g�e�n�e�r�a�l�l�y� �b�e�e�n� 

�e�v�a�l�u�a�t�e�d� �a�s� �b�e�i�n�g� �e�i�t�h�e�r� �a� �p�r�o�c�e�s�s� �o�r� �a� �s�t�r�u�c�t�u�r�a�l� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l�.� 

�P�R�O�C�E�S�S� �O�R�I�E�N�T�E�D� �M�O�D�E�L� �O�F� �S�T�R�E�S�S� 

�F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�8�)� �d�e�f�i�n�e� �s�t�r�e�s�s� �a�s� �a� �m�a�j�o�r� 

�l�i�f�e� �e�v�e�n�t� �i�n� �w�h�i�c�h� �t�h�e� �p�e�r�s�o�n ��s� �w�e�l�l�-�b�e�i�n�g� �i�s� �a�t� �s�t�a�k�e� �a�n�d� 

�w�h�i�c�h� �i�s� �a�l�s�o� �g�r�e�a�t�e�r� �t�h�a�n� �n�o�r�m�a�l� �c�o�p�i�n�g� �s�k�i�l�l�s� �g�e�n�e�r�a�l�l�y� 

�h�a�n�d�l�e�.� �C�o�p�i�n�g� �i�s� �a� �t�e�r�m� �g�e�n�e�r�a�l�l�y� �u�s�e�d� �b�y� �F�o�l�k�m�a�n� �a�n�d



�2�6� 

�L�a�z�a�r�u�s� �t�o� �d�e�s�c�r�i�b�e� �t�h�e� �t�h�o�u�g�h�t�s� �a�n�d� �a�c�t�i�o�n�s� �p�e�o�p�l�e� �u�s�e� �t�o� 

�t�h�w�a�r�t� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n�s� �i�n� �t�h�e�i�r� �l�i�v�e�s�.� �C�o�p�i�n�g� �c�a�n� �b�e� 

�d�o�n�e� �i�n� �t�w�o� �w�a�y�s�.� �T�h�e� �f�i�r�s�t� �s�t�r�a�t�e�g�y� �i�s� �t�e�r�m�e�d� �p�r�o�b�l�e�m�-� 

�f�o�c�u�s�e�d� �c�o�p�i�n�g�,� �i�n� �w�h�i�c�h� �t�h�e� �p�e�r�s�o�n� �c�o�n�c�e�n�t�r�a�t�e�s� �o�n� 

�c�h�a�n�g�i�n�g�,� �e�l�i�m�i�n�a�t�i�n�g�,� �o�r� �s�u�c�c�e�s�s�f�u�l�l�y� �o�v�e�r�c�o�m�i�n�g� �t�h�e� 

�s�t�r�e�s�s�f�u�l� �e�v�e�n�t�.� �T�h�e� �s�e�c�o�n�d� �s�t�r�a�t�e�g�y� �i�s� �t�e�r�m�e�d� �e�m�o�t�i�o�n�-� 

�f�o�c�u�s�e�d� �c�o�p�i�n�g� �a�n�d� �i�s� �e�n�a�c�t�e�d� �w�h�e�n� �t�h�e� �p�e�r�s�o�n� �c�o�n�c�e�n�t�r�a�t�e�s� 

�o�n� �c�o�n�t�r�o�l�l�i�n�g� �t�h�e� �d�i�s�t�r�e�s�s�i�n�g� �f�e�e�l�i�n�g�s� �h�e� �o�r� �s�h�e� �i�s� 

�e�x�p�e�r�i�e�n�c�i�n�g� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n�.� �S�t�u�d�i�e�s� 

�(�F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s�,� �1�9�8�0�,� �1�9�8�8�;� �F�o�l�k�m�a�n�,� �L�a�z�a�r�u�s�,� �D�u�n�k�e�l�-� 

�S�c�h�e�t�t�e�r�,� �D�e�L�o�n�g�i�s�,� �a�n�d� �G�r�u�e�n�,� �1�9�8�6�)� �h�a�v�e� �s�h�o�w�n� �t�h�a�t� �t�h�e�s�e� 

�t�w�o� �t�y�p�e�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �a�l�m�o�s�t� �a�l�w�a�y�s� �u�s�e�d� �i�n� �t�h�e� 

�f�a�c�e� �o�f� �s�t�r�e�s�s� �a�n�d� �t�h�a�t� �a�l�l� �o�t�h�e�r� �t�y�p�e�s� �o�f� �c�o�p�i�n�g� �s�e�e�m�s� �t�o� 

�o�v�e�r�l�a�p� �t�h�e�s�e� �t�w�o� �s�t�r�a�t�e�g�i�e�s�.� 

�F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� �h�a�v�e� �a�p�p�r�o�a�c�h�e�d� �t�h�e� �t�o�p�i�c� �o�f� �s�t�r�e�s�s� 

�a�n�d� �c�o�p�i�n�g� �w�i�t�h� �t�h�e� �i�n�t�e�n�t�i�o�n� �o�f� �i�n�t�e�g�r�a�t�i�n�g� �c�o�n�c�e�p�t�s� �o�f� �t�h�e� 

�c�l�a�s�s�i�c�a�l� �p�e�r�c�e�p�t�i�o�n� �t�h�e�o�r�i�s�t�s� �a�n�d� �t�h�e� �p�e�r�s�o�n�a�l�i�t�y�-�c�e�n�t�e�r�e�d� 

�t�h�e�o�r�i�s�t�s� �o�f� �t�h�e� �1�9�4�0 ��s� �a�n�d� �1�9�5�0 ��s�.� �T�h�e� �c�l�a�s�s�i�c�a�l� �t�h�e�o�r�i�s�t�s� 

�w�e�r�e� �p�r�i�m�a�r�i�l�y� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� �m�a�t�t�e�r� �o�f� �h�o�w� �p�e�o�p�l�e� 

�c�o�m�p�r�e�h�e�n�d� �w�h�a�t� �i�s� �a�r�o�u�n�d� �t�h�e�m� �w�e�l�l� �e�n�o�u�g�h� �t�o� �f�u�n�c�t�i�o�n� �a�n�d� 

�s�u�r�v�i�v�e� �i�n� �s�o�c�i�e�t�y�.� 

�P�e�r�s�o�n�a�l�i�t�y�-�c�e�n�t�e�r�e�d� �t�h�e�o�r�i�s�t�s�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �w�e�r�e� 

�m�o�r�e� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� �f�a�c�t� �t�h�a�t� �p�e�o�p�l�e� �p�e�r�c�e�i�v�e�,� �a�s�s�i�g�n� 

�m�e�a�n�i�n�g�,� �a�n�d� �r�e�m�e�m�b�e�r� �e�v�e�n�t�s� �d�i�f�f�e�r�e�n�t�l�y� �f�r�o�m� �o�n�e� �a�n�o�t�h�e�r�.� 

�T�h�e�i�r� �c�o�n�c�e�r�n�s� �f�o�c�u�s�e�d� �o�n� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �i�n�d�i�v�i�d�u�a�l�s� 

�r�a�t�h�e�r� �t�h�a�t� �t�h�e� �t�h�e�o�r�e�t�i�c�a�l� �s�a�m�e�n�e�s�s� �o�f� �p�e�o�p�l�e�.



�2�7� 

�P�e�r�s�o�n�a�l�i�t�y�-�c�e�n�t�e�r�e�d� �r�e�s�e�a�r�c�h� �f�o�c�u�s�e�s� �p�r�i�m�a�r�i�l�y� �o�n� �i�s�s�u�e�s� 

�g�e�a�r�e�d� �t�o� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�u�c�h� �a�s� �p�e�r�c�e�p�t�u�a�l� �d�e�f�e�n�s�e� �a�n�d� 

�a�v�o�i�d�a�n�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� �C�l�e�a�r�l�y�,� �t�h�e� �c�l�a�s�s�i�c�a�l� �a�n�d� 

�p�e�r�s�o�n�a�l�i�t�y�-�c�e�n�t�e�r�e�d� �t�h�e�o�r�i�s�t�s� �h�a�d� �s�t�r�i�k�i�n�g�l�y� �d�i�f�f�e�r�e�n�t� 

�p�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g�.� 

�F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�0�)� �h�a�v�e� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e�s�e� 

�t�w�o� �c�o�n�t�r�a�s�t�i�n�g� �t�h�e�o�r�i�e�s� �c�a�n� �b�e� �s�u�c�c�e�s�s�f�u�l�l�y� �i�n�t�e�g�r�a�t�e�d� �t�o� 

�c�r�e�a�t�e� �a� �m�o�r�e� �c�o�m�p�l�e�t�e� �a�n�d� �b�e�n�e�f�i�c�i�a�l� �w�h�o�l�e�.� �T�h�e�y� �d�e�s�c�r�i�b�e� 

�t�h�e� �p�r�o�c�e�s�s� �o�f� �c�o�p�i�n�g� �a�s� �a� �s�o�r�t� �o�f� �i�n�-�b�e�t�w�e�e�n� �o�r� �m�e�d�i�a�t�o�r� �o�f� 

�e�m�o�t�i�o�n� �a�n�d� �t�h�e� �s�t�r�e�s�s� �p�r�o�c�e�s�s�.� �T�h�e�y� �v�i�e�w� �t�h�e� �c�o�p�i�n�g� 

�p�r�o�c�e�s�s� �a�s� �o�c�c�u�r�r�i�n�g� �i�n� �a� �s�e�q�u�e�n�c�e� �o�f� �s�t�a�g�e�s� �w�i�t�h� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �b�e�i�n�g� �t�h�e� �m�e�d�i�a�t�o�r� �o�f� �t�h�e� �s�e�q�u�e�n�c�e�.� 

�T�h�e� �r�o�l�e� �o�f� �c�o�p�i�n�g� �s�k�i�l�l�s� �a�s� �a� �m�e�d�i�a�t�o�r� �o�f� �e�m�o�t�i�o�n� �a�n�d� 

�s�t�r�e�s�s� �w�a�s� �f�u�r�t�h�e�r� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �t�h�e� �s�t�r�e�s�s�f�u�l� �d�y�n�a�m�i�c�s� 

�s�t�u�d�y� �c�o�n�d�u�c�t�e�d� �b�y� �F�o�l�k�m�a�n�,� �L�a�z�a�r�u�s�,� �D�u�n�k�e�l�-�S�c�h�e�t�t�e�r�,� 

�D�e�L�o�n�g�i�s�,� �a�n�d� �G�r�u�e�n� �(�1�9�8�6�)�.� �T�h�e�s�e� �r�e�s�e�a�r�c�h�e�r�s� �i�d�e�n�t�i�f�i�e�d� 

�t�h�e� �s�e�q�u�e�n�c�e� �o�f� �s�t�a�g�e�s� �i�n�d�i�v�i�d�u�a�l�s� �e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �p�r�o�c�e�s�s� 

�o�r�i�e�n�t�e�d� �m�o�d�e�l� �o�f� �s�t�r�e�s�s�.� �F�i�r�s�t�,� �t�h�e� �s�t�r�e�s�s�f�u�l� �e�v�e�n�t� �i�s� 

�s�u�b�j�e�c�t�i�v�e�l�y� �p�e�r�c�e�i�v�e�d� �b�y� �t�h�e� �i�n�d�i�v�i�d�u�a�l�.� �F�o�l�l�o�w�i�n�g� �t�h�i�s� 

�p�e�r�c�e�p�t�i�o�n�,� �t�w�o� �f�o�r�m�s� �o�f� �a�p�p�r�a�i�s�a�l� �t�a�k�e� �p�l�a�c�e�.� �P�r�i�m�a�r�y� 

�a�p�p�r�a�i�s�a�l�,� �w�h�i�c�h� �i�n�v�o�l�v�e�s� �t�h�e� �p�e�r�s�o�n ��s� �d�e�c�i�s�i�o�n� �a�s� �t�o� �h�o�w� 

�t�h�e� �e�v�e�n�t� �a�f�f�e�c�t�s� �h�i�s� �o�r� �h�e�r� �w�e�l�l�-�b�e�i�n�g�,� �i�m�m�e�d�i�a�t�e�l�y� �b�e�c�o�m�e�s� 

�t�h�e� �f�o�c�u�s� �o�f� �c�o�n�c�e�r�n�.� �S�e�c�o�n�d�a�r�y� �a�p�p�r�a�i�s�a�l� �f�o�l�l�o�w�s� �p�r�i�m�a�r�y� 

�a�n�d� �i�n�v�o�l�v�e�s� �t�h�e� �i�n�d�i�v�i�d�u�a�l ��s� �e�v�a�l�u�a�t�i�o�n� �o�f� �p�o�t�e�n�t�i�a�l� 

�o�p�t�i�o�n�s� �f�o�r� �c�o�p�i�n�g� �w�i�t�h� �t�h�e� �p�e�r�c�e�i�v�e�d� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n�.� 

�I�n� �t�h�e� �s�e�c�o�n�d�a�r�y� �a�p�p�r�a�i�s�a�l�,� �e�v�a�l�u�a�t�i�o�n� �o�f� �o�p�t�i�o�n�s� �i�n�c�l�u�d�e� �a�n



�2�8� 

�a�s�s�e�s�s�m�e�n�t� �o�f� �p�e�r�s�o�n�a�l� �s�k�i�l�l�s� �w�i�t�h� �w�h�i�c�h� �t�o� �a�d�d�r�e�s�s� �t�h�e� 

�S�i�t�u�a�t�i�o�n� �a�n�d� �a�n� �a�s�s�e�s�s�m�e�n�t� �o�f� �a�v�a�i�l�a�b�l�e� �r�e�s�o�u�r�c�e�s� �o�n�e� �m�a�y� 

�b�e� �a�b�l�e� �t�o� �c�a�l�l� �f�o�r�t�h�.� �D�u�r�i�n�g� �t�h�e� �a�c�t�u�a�l� �c�o�p�i�n�g� �p�h�a�s�e� �o�f� 

�p�r�o�c�e�s�s� �o�r�i�e�n�t�e�d� �s�t�r�e�s�s�,� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �p�a�r�t�i�c�i�p�a�t�e� �i�n� 

�e�i�t�h�e�r� �p�r�o�b�l�e�m�-�f�o�c�u�s�e�d� �c�o�p�i�n�g� �o�r� �e�m�o�t�i�o�n�-�f�o�c�u�s�e�d� �c�o�p�i�n�g�.� 

�F�i�n�a�l�l�y�,� �r�e�a�p�p�r�a�i�s�a�l� �i�n�v�o�l�v�e�s� �a� �r�e�v�i�e�w� �o�f� �t�h�e� �s�e�q�u�e�n�c�e� �a�n�d� 

�t�h�e� �o�u�t�c�o�m�e� �e�x�p�e�r�i�e�n�c�e�d� �b�y� �t�h�e� �i�n�d�i�v�i�d�u�a�l�.� �N�e�w� �e�m�o�t�i�o�n�s� �a�n�d� 

�p�e�r�c�e�p�t�i�o�n�s� �a�r�i�s�e� �a�s� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �c�o�n�s�i�d�e�r�s� �n�e�w� �i�n�s�i�g�h�t�s� 

�g�a�i�n�e�d� �f�r�o�m� �t�h�e� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �p�r�o�c�e�s�s�e�s�.� 

�O�n�e� �v�a�r�i�a�b�l�e� �s�t�u�d�i�e�d� �a�s� �a� �f�a�c�t�o�r� �o�f� �t�h�e�i�r� �p�r�o�c�e�s�s� 

�o�r�i�e�n�t�e�d� �t�h�e�o�r�y� �o�f� �s�t�r�e�s�s� �w�a�s� �a�g�e� �(�F�o�l�k�m�a�n�,� �L�a�z�a�r�u�s�,� �P�i�m�l�e�y�,� 

�&� �N�o�v�a�c�e�k�,� �1�9�8�7�)�.� �T�h�e� �g�e�n�e�r�a�l� �h�y�p�o�t�h�e�s�i�s� �f�o�r�w�a�r�d�e�d� �b�y� �t�h�e� 

�r�e�s�e�a�r�c�h�e�r�s� �w�a�s� �t�h�a�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �a�g�e� �o�f� �i�n�d�i�v�i�d�u�a�l� 

�s�u�b�j�e�c�t�s� �w�o�u�l�d� �a�l�t�e�r� �t�h�e� �w�a�y� �t�h�o�s�e� �i�n�d�i�v�i�d�u�a�l�s� �c�o�p�e� �w�i�t�h� 

�s�t�r�e�s�s�.� �T�o� �s�t�u�d�y� �t�h�e�i�r� �t�h�e�o�r�i�e�s� �o�f� �a�g�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�c�o�p�i�n�g� �w�i�t�h� �s�t�r�e�s�s� �a�n�d� �o�f� �c�o�p�i�n�g� �a�s� �b�e�i�n�g� �a� �m�e�d�i�a�t�o�r� �o�f� 

�s�t�r�e�s�s�,� �F�o�l�k�m�a�n� �e�t� �a�l�.� �(�1�9�8�7�)� �c�o�n�d�u�c�t�e�d� �r�e�s�e�a�r�c�h� �o�n� �a� 

�y�o�u�n�g�e�r� �g�r�o�u�p� �o�f� �p�e�o�p�l�e�,� �a�g�e�d� �3�5� �t�o� �5�4� �y�e�a�r�s�,� �a�n�d� �o�n� �a�n� 

�o�l�d�e�r� �g�r�o�u�p� �a�g�e�d� �6�5� �t�o� �7�4�.� �A�l�l� �o�f� �t�h�e� �s�u�b�j�e�c�t�s� �w�e�r�e� 

�i�n�t�e�r�v�i�e�w�e�d� �o�n�c�e� �a� �m�o�n�t�h� �f�o�r� �s�i�x� �m�o�n�t�h�s�.� �D�u�r�i�n�g� �t�h�e� 

�i�n�t�e�r�v�i�e�w�s� �t�h�e�y� �w�e�r�e� �q�u�e�s�t�i�o�n�e�d� �e�x�t�e�n�s�i�v�e�l�y� �a�b�o�u�t� �s�t�r�e�s�s�f�u�l� 

�e�v�e�n�t�s� �r�e�c�e�n�t�l�y� �o�c�c�u�r�r�i�n�g� �i�n� �t�h�e�i�r� �l�i�v�e�s�.� �T�h�e� �d�a�t�a� 

�c�o�l�l�e�c�t�e�d� �s�u�p�p�o�r�t�e�d� �F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s �� �t�h�e�o�r�y� �o�f� �a�g�e� �a�s� �a� 

�f�a�c�t�o�r� �o�f� �c�o�p�i�n�g� �d�i�f�f�e�r�e�n�c�e�s�.� �T�h�e� �y�o�u�n�g�e�r� �g�r�o�u�p� 

�c�o�n�s�i�s�t�e�n�t�l�y� �r�e�p�o�r�t�e�d� �u�s�i�n�g� �m�o�r�e� �c�o�n�f�r�o�n�t�i�v�e� �c�o�p�i�n�g�,� �p�l�a�n�f�u�l� 

�p�r�o�b�l�e�m� �s�o�l�v�i�n�g�,� �a�n�d� �s�o�u�g�h�t� �m�o�r�e� �s�u�p�p�o�r�t� �t�h�a�n� �d�i�d� �t�h�e� �o�l�d�e�r



�2�9� 

�g�r�o�u�p�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�h�e� �o�l�d�e�r� �g�r�o�u�p� �u�s�e�d� �m�o�r�e� 

�d�i�s�t�a�n�c�i�n�g�,� �t�e�n�d�e�d� �t�o� �a�c�c�e�p�t� �m�o�r�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y�,� �a�n�d� �u�s�e�d� 

�m�o�r�e� �p�o�s�i�t�i�v�e� �r�e�a�p�p�r�a�i�s�a�l� �t�h�a�n� �t�h�e� �y�o�u�n�g�e�r� �g�r�o�u�p�.� �T�h�i�s� �s�a�m�e� 

�r�e�s�e�a�r�c�h� �a�l�s�o� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�h�e� �s�o�u�r�c�e� �o�f� �s�t�r�e�s�s� �c�h�a�n�g�e�d� 

�w�i�t�h� �a�g�e�.� �Y�o�u�n�g�e�r� �p�e�o�p�l�e� �r�e�p�o�r�t�e�d� �b�e�i�n�g� �w�o�r�r�i�e�d� �p�r�i�m�a�r�i�l�y� 

�a�b�o�u�t� �m�o�n�e�y� �m�a�t�t�e�r�s� �a�n�d� �w�o�r�k� �p�r�o�b�l�e�m�s� �w�h�i�l�e� �o�l�d�e�r� �p�e�o�p�l�e� 

�e�x�p�r�e�s�s�e�d� �m�o�r�e� �c�o�n�c�e�r�n� �w�i�t�h� �h�e�a�l�t�h� �r�e�l�a�t�e�d� �i�s�s�u�e�s�.� �T�h�i�s� 

�d�i�f�f�e�r�e�n�c�e� �s�e�e�m�s� �o�n�l�y� �n�a�t�u�r�a�l� �a�s� �e�a�c�h� �g�r�o�u�p� �a�d�d�r�e�s�s�e�s� �t�h�e� 

�v�a�r�y�i�n�g� �c�o�n�c�e�r�n�s� �o�f� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� �s�t�a�g�e� �o�f� �l�i�f�e�.� �B�o�t�h� 

�g�r�o�u�p�s� �w�e�r�e� �e�q�u�a�l�l�y� �s�t�r�e�s�s�f�u�l� �o�v�e�r� �f�a�m�i�l�y� �m�e�m�b�e�r�s�,� �b�u�t� �t�h�e� 

�y�o�u�n�g�e�r� �g�r�o�u�p� �f�o�c�u�s�e�d� �t�h�e�i�r� �c�o�n�c�e�r�n� �o�v�e�r� �c�h�i�l�d�r�e�n� �w�h�i�l�e� �t�h�e� 

�o�l�d�e�r� �g�r�o�u�p� �s�e�e�m�e�d� �m�o�r�e� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �s�i�b�l�i�n�g�s�.� 

�T�h�e� �r�e�s�e�a�r�c�h� �o�f� �F�o�l�k�m�a�n� �e�t� �a�l�.� �(�1�9�8�7�)� �c�h�a�l�l�e�n�g�e�d� �t�h�e� 

�t�r�a�d�i�t�i�o�n�a�l� �v�i�e�w� �o�f� �s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g� �w�h�i�c�h� �s�t�a�t�e�s� �s�i�m�p�l�y� 

�t�h�a�t� �p�e�o�p�l�e� �r�e�g�r�e�s�s� �i�n� �c�o�g�n�i�t�i�v�e� �a�n�d�,� �t�h�e�r�e�f�o�r�e�,� �c�o�p�i�n�g� 

�s�k�i�l�l�s� �a�s� �t�h�e�y� �g�r�o�w� �o�l�d�e�r�.� �T�h�e�y� �h�a�v�e� �a�l�s�o� �c�h�a�l�l�e�n�g�e�d� �t�h�e� 

�n�o�t�i�o�n� �t�h�a�t� �m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s� �h�a�v�e� �d�i�f�f�e�r�e�n�t� �d�e�v�e�l�o�p�m�e�n�t�a�l� 

�t�r�a�j�e�c�t�o�r�i�e�s� �o�f� �s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �o�v�e�r� �t�h�e�i�r� �l�i�f�e� 

�s�p�a�n�.� �T�h�e�s�e� �s�u�b�s�e�q�u�e�n�t� �s�t�u�d�i�e�s� �c�o�n�f�i�r�m�e�d� �F�o�l�k�m�a�n� �a�n�d� 

�L�a�z�a�r�u�s �� �(�1�9�8�0�)� �e�a�r�l�i�e�r� �s�t�a�t�e�m�e�n�t� �t�h�a�t� �c�o�p�i�n�g� �p�a�t�t�e�r�n�s� �a�n�d� 

�s�t�r�a�t�e�g�i�e�s� �a�r�e� �g�e�n�e�r�a�l�l�y� �a�p�p�r�o�p�r�i�a�t�e� �t�o� �t�h�e� �i�n�d�i�v�i�d�u�a�l ��s� 

�s�t�a�t�e� �o�f� �l�i�f�e�.� �I�n� �g�e�n�e�r�a�l�,� �t�h�e�y� �f�o�u�n�d� �t�h�a�t� �y�o�u�n�g�e�r� �p�e�o�p�l�e� 

�c�o�n�s�i�d�e�r�e�d� �t�h�e�i�r� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n�s� �m�o�r�e� �m�a�l�l�e�a�b�l�e� �t�h�a�n� 

�a�i�d� �t�h�e� �o�l�d�e�r� �g�r�o�u�p�,� �a�n�d� �t�h�a�t� �t�h�i�s� �m�a�l�l�e�a�b�i�l�i�t�y� �w�a�s� �t�h�e� �k�e�y� 

�t�o� �t�h�e� �o�l�d�e�r� �g�r�o�u�p�s� �d�i�f�f�e�r�e�n�t� �s�t�r�a�t�e�g�i�e�s� �o�f� �c�o�p�i�n�g�.



�3�0� 

�T�o� �e�x�p�l�o�r�e� �t�h�e�i�r� �t�h�e�o�r�y� �t�h�a�t� �c�o�p�i�n�g� �w�a�s� �a� �m�e�d�i�a�t�o�r� �o�f� 

�t�h�e� �s�t�r�e�s�s� �c�y�c�l�e�,� �F�o�l�k�m�a�n�,� �L�a�z�a�r�u�s�,� �a�n�d� �S�c�h�a�e�f�e�r� �(�1�9�7�9�)� �u�s�e�d� 

�a� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �l�a�t�e�r� �f�o�l�l�o�w�e�d� �b�y� �F�o�l�k�m�a�n� �e�t� �a�l�.�(�1�9�8�7�)� �i�n� 

�t�h�e� �a�g�e� �d�i�f�f�e�r�e�n�c�e� �r�e�s�e�a�r�c�h�.� �T�h�i�s� �r�e�s�e�a�r�c�h� �o�n� �c�o�p�i�n�g� �a�s� �a� 

�m�e�d�i�a�t�i�n�g� �f�a�c�t�o�r� �r�e�v�e�a�l�e�d� �f�o�u�r� �t�y�p�e�s� �o�f� �c�o�p�i�n�g� �t�o� �b�e� 

�s�t�r�o�n�g�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �c�h�a�n�g�e�s� �i�n� �e�m�o�t�i�o�n� �a�n�d� �s�t�r�e�s�s�.� �T�h�e� 

�f�i�r�s�t� �o�f� �t�h�e�s�e� �f�o�u�r� �t�y�p�e�s�,� �p�l�a�n�f�u�l� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g�,� �e�n�a�b�l�e�s� 

�t�h�e� �p�e�r�s�o�n� �f�a�c�i�n�g� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n�s� �t�o� �h�e�l�p� �b�y�p�a�s�s� �t�h�e� 

�p�r�o�b�l�e�m�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�t�r�e�s�s� �b�y� �m�a�k�i�n�g� �p�l�a�n�s� �w�h�i�c�h� �c�a�u�s�e� 

�a�n� �a�l�t�e�r�i�n�g� �o�f� �t�h�e� �s�i�t�u�a�t�i�o�n� �i�n� �t�h�e� �f�u�t�u�r�e�.� �F�o�l�k�m�a�n� �e�t� �a�l�.� 

�(�1�9�7�9�)� �f�o�u�n�d� �p�l�a�n�f�u�l� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g� �t�o� �v�i�r�t�u�a�l�l�y� �a�l�w�a�y�s� �b�e� 

�b�e�n�e�f�i�c�i�a�l� �t�o� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �f�a�c�i�n�g� �a� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n�.� 

�C�o�n�f�r�o�n�t�i�v�e� �c�o�p�i�n�g�,� �t�h�e� �s�e�c�o�n�d� �t�y�p�e�,� �i�s� �s�t�y�l�e�s� �o�f� �b�e�h�a�v�i�o�r� 

�w�h�e�r�e�b�y� �p�e�o�p�l�e� �r�e�l�e�a�s�e� �a�n�g�e�r� �t�o�w�a�r�d� �t�h�e�i�r� �p�e�r�c�e�i�v�e�d� �s�o�u�r�c�e� 

�o�r� �c�a�u�s�e� �o�f� �t�h�e� �s�t�r�e�s�s�.� �C�o�n�f�r�o�n�t�i�v�e� �c�o�p�i�n�g� �w�a�s� �a�c�t�u�a�l�l�y� 

�m�o�r�e� �l�i�k�e�l�y� �t�o� �c�r�e�a�t�e� �a� �w�o�r�s�e�n�i�n�g� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s� 

�e�m�o�t�i�o�n�a�l� �s�t�a�t�e�.� �T�h�e� �t�h�i�r�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y�,� �p�o�s�i�t�i�v�e� 

�r�e�a�p�p�r�a�i�s�a�l�,� �r�e�v�e�a�l�e�d� �a� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t� �o�n� �t�h�e� �y�o�u�n�g�e�r� �g�r�o�u�p� 

�s�t�u�d�i�e�d�,� �b�u�t� �c�a�u�s�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �m�o�r�e� �n�e�g�a�t�i�v�e� �e�m�o�t�i�o�n�s� �a�n�d� 

�r�e�a�c�t�i�o�n�s� �a�m�o�n�g� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �o�l�d�e�r� �g�r�o�u�p�.� �I�t� �i�s� �l�i�k�e�l�y� 

�t�h�a�t� �t�h�e� �d�i�f�f�e�r�e�n�t� �e�f�f�e�c�t�s� �o�f� �p�o�s�i�t�i�v�e� �r�e�a�p�p�r�a�i�s�a�l� �a�s� �a� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �s�t�e�m�s� �f�r�o�m� �t�h�e� �t�w�o� �(�a�g�e�-�d�i�f�f�e�r�e�n�t�)� �g�r�o�u�p�s� 

�p�e�r�c�e�p�t�i�o�n�s� �o�f� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n�s� �a�s� �b�e�i�n�g� �m�a�l�l�e�a�b�l�e�.� �T�h�e� 

�f�i�n�a�l� �t�y�p�e� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y�,� �d�i�s�t�a�n�c�i�n�g�,� �i�n�v�o�l�v�e�d� 

�b�e�h�a�v�i�o�r�s�,� �s�u�c�h� �a�s� �e�s�c�a�p�i�s�m� �a�n�d� �f�a�n�t�a�s�y�,� �d�e�s�i�g�n�e�d� �t�o� �r�e�m�o�v�e� 

�o�n�e�s�e�l�f� �f�r�o�m� �t�h�e� �s�i�t�u�a�t�i�o�n�.� �N�o� �r�e�a�l� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t�s� �w�e�r�e



�3�1� 

�s�h�o�w�n� �t�o� �r�e�s�u�l�t� �f�r�o�m� �a� �d�i�s�t�a�n�c�i�n�g� �s�t�r�a�t�e�g�y� �i�n� �a�n�y� �o�f� �t�h�e� 

�g�r�o�u�p�s� �s�t�u�d�i�e�d�,� �s�u�g�g�e�s�t�i�n�g� �t�h�a�t� �p�e�o�p�l�e� �f�a�i�r� �b�e�t�t�e�r� �w�h�e�n� �t�h�e�y� 

�e�x�p�e�r�i�e�n�c�e� �i�n�t�e�r�a�c�t�i�o�n� �d�u�r�i�n�g� �s�t�r�e�s�s�f�u�l� �e�n�c�o�u�n�t�e�r�s�.� �T�h�e� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e�s�e� �f�o�u�r� �t�y�p�e� �o�f� �c�o�p�i�n�g� �l�e�n�d� �s�u�p�p�o�r�t� �t�o� 

�F�o�l�k�m�a�n ��s� �e�t� �a�l�.� �(�1�9�7�9�)� �c�o�n�c�l�u�s�i�o�n� �t�h�a�t� �c�o�p�i�n�g� �i�s� �a� �m�e�d�i�a�t�o�r� 

�o�f� �s�t�r�e�s�s� �a�n�d� �e�m�o�t�i�o�n� �i�n� �t�h�e� �p�r�o�c�e�s�s� �o�r�i�e�n�t�e�d� �t�h�e�o�r�y� �o�f� 

�s�t�r�e�s�s�.� 

�T�h�i�s� �e�n�t�i�r�e� �s�e�r�i�e�s� �o�f� �r�e�s�e�a�r�c�h� �s�t�u�d�i�e�s� �c�o�n�d�u�c�t�e�d� �b�y� 

�F�o�l�k�m�a�n�,� �L�a�z�a�r�u�s�,� �a�n�d� �o�t�h�e�r�s� �a�d�d�r�e�s�s�e�s� �s�i�m�i�l�a�r� �i�s�s�u�e�s� �t�o� 

�t�h�o�s�e� �u�n�d�e�r� �s�t�u�d�y� �i�n� �t�h�i�s� �r�e�s�e�a�r�c�h�.� �N�a�m�e�l�y�,� �t�h�a�t� �s�t�r�e�s�s� �i�s� 

�a�n� �o�n�-�g�o�i�n�g� �p�r�o�c�e�s�s�,� �t�h�a�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �c�h�a�n�g�e� �o�v�e�r� �t�i�m�e� 

�d�u�r�i�n�g� �t�h�e� �s�t�r�e�s�s�f�u�l� �e�n�c�o�u�n�t�e�r�,� �t�h�a�t� �a�g�e� �a�n�d� �g�e�n�d�e�r� �a�r�e� 

�f�a�c�t�o�r�s� �o�f� �b�o�t�h� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�n�d� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�,� �a�n�d� 

�t�h�a�t� �c�o�g�n�i�t�i�v�e� �f�a�c�t�o�r�s� �i�n�f�l�u�e�n�c�e� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�.



�C�H�A�P�T�E�R� �T�H�R�E�E� 

�M�E�T�H�O�D�S� �A�N�D� �P�R�O�C�E�D�U�R�E�S� 

�T�h�i�s� �c�h�a�p�t�e�r� �d�e�s�c�r�i�b�e�s� �t�h�e� �d�e�s�i�g�n�,� �m�e�t�h�o�d�s�,� �a�n�d� 

�p�r�o�c�e�d�u�r�e�s� �o�f� �t�h�e� �s�t�u�d�y� �i�n�c�l�u�d�i�n�g� �t�h�e� �l�o�c�a�t�i�o�n�s�,� �s�u�b�j�e�c�t�s�,� 

�r�e�s�e�a�r�c�h� �d�e�s�i�g�n�,� �g�e�n�e�r�a�l� �p�r�o�c�e�d�u�r�e�s� �f�o�r� �c�o�l�l�e�c�t�i�o�n� �o�f� �d�a�t�a�,� 

�i�n�s�t�r�u�m�e�n�t�a�t�i�o�n�,� �a�n�d� �a�n�a�l�y�s�i�s� �o�f� �d�a�t�a�.� 

�L�o�c�a�t�i�o�n�s� 

�T�h�i�s� �s�t�u�d�y� �w�a�s� �c�o�n�d�u�c�t�e�d� �a�t� �s�i�x� �d�i�f�f�e�r�e�n�t� �l�o�c�a�t�i�o�n�s� 

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a�.� �T�h�e�s�e� �s�i�x� �l�o�c�a�t�i�o�n�s� 

�r�e�p�r�e�s�e�n�t� �f�i�v�e� �d�i�f�f�e�r�e�n�t� �i�n�s�t�i�t�u�t�i�o�n�s� �(�o�n�e� �i�n�s�t�i�t�u�t�i�o�n� �h�a�d� 

�t�w�o� �p�a�r�t�i�c�i�p�a�t�i�n�g� �c�a�m�p�u�s�e�s�)� �w�i�t�h�i�n� �t�h�e� �V�i�r�g�i�n�i�a� �C�o�m�m�u�n�i�t�y� 

�C�o�l�l�e�g�e� �S�y�s�t�e�m�.� �T�h�e� �i�n�s�t�i�t�u�t�i�o�n�s� �w�e�r�e� �J�.� �S�a�r�g�e�a�n�t� �R�e�y�n�o�l�d�s� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �(�D�o�w�n�t�o�w�n� �C�a�m�p�u�s�)�,� �S�o�u�t�h�s�i�d�e� �V�i�r�g�i�n�i�a� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �(�C�h�r�i�s�t�a�n�n�a� �a�n�d� �D�a�n�i�e�l� �C�a�m�p�u�s�e�s�)�,� 

�S�o�u�t�h�w�e�s�t� �V�i�r�g�i�n�i�a� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�,� �T�i�d�e�w�a�t�e�r� �C�o�m�m�u�n�i�t�y� 

�C�o�l�l�e�g�e� �(�P�o�r�t�s�m�o�u�t�h� �C�a�m�p�u�s�)�,� �a�n�d� �W�y�t�h�e�v�i�l�l�e� �C�o�m�m�u�n�i�t�y� 

�C�o�l�l�e�g�e�.� 

�T�h�e� �s�e�l�e�c�t�i�o�n� �o�f� �t�h�e�s�e� �p�a�r�t�i�c�u�l�a�r� �i�n�s�t�i�t�u�t�i�o�n�s� �f�o�r� 

�i�n�c�l�u�s�i�o�n� �i�n� �t�h�e� �s�t�u�d�y� �w�a�s� �b�a�s�e�d� �o�n� �g�e�o�g�r�a�p�h�i�c� �l�o�c�a�t�i�o�n� 

�w�i�t�h�i�n� �t�h�e� �s�t�a�t�e�,� �s�i�z�e� �o�f� �s�c�h�o�o�l�,� �w�h�e�t�h�e�r� �t�h�e� �s�e�r�v�i�c�e� �r�e�g�i�o�n� 

�w�a�s� �u�r�b�a�n� �o�r� �r�u�r�a�l�,� �a�n�d� �c�o�n�v�e�n�i�e�n�c�e� �o�f� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�.� �T�h�e� 

�c�r�i�t�e�r�i�o�n� �o�f� �a� �f�a�i�r�l�y� �e�v�e�n� �g�e�o�g�r�a�p�h�i�c�a�l� �d�i�s�t�r�i�b�u�t�i�o�n� 

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �s�t�a�t�e� �w�a�s� �m�e�t� �b�y� �s�e�l�e�c�t�i�n�g� �t�w�o� �i�n�s�t�i�t�u�t�i�o�n�s� 

�i�n� �w�e�s�t�e�r�n� �V�i�r�g�i�n�i�a� �(�S�o�u�t�h�w�e�s�t� �a�n�d� �W�y�t�h�e�v�i�l�l�e�)�,� �t�w�o� 
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�i�n�s�t�i�t�u�t�i�o�n�s� �i�n� �c�e�n�t�r�a�l� �V�i�r�g�i�n�i�a� �(�J�.� �S�.� �R�e�y�n�o�l�d�s� �a�n�d� 

�S�o�u�t�h�s�i�d�e�)�,� �a�n�d� �o�n�e� �i�n�s�t�i�t�u�t�i�o�n� �f�r�o�m� �e�a�s�t�e�r�n� �V�i�r�g�i�n�i�a� 

�(�T�i�d�e�w�a�t�e�r�)�.� �S�i�z�e� �c�r�i�t�e�r�i�a� �w�e�r�e� �m�e�t� �b�y� �t�h�e� �s�e�l�e�c�t�i�o�n� �o�f� �t�w�o� 

�r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l� �s�c�h�o�o�l�s� �(�S�o�u�t�h�s�i�d�e� �a�n�d� �S�o�u�t�h�w�e�s�t�)�,� �o�n�e� 

�m�e�d�i�u�m� �s�i�z�e� �s�c�h�o�o�l� �(�W�y�t�h�e�v�i�l�l�e�)� �a�n�d� �t�w�o� �l�a�r�g�e� �s�c�h�o�o�l�s� �(�J�.� �S�.� 

�R�e�y�n�o�l�d�s� �a�n�d� �T�i�d�e�w�a�t�e�r�)�.� �S�o�u�t�h�s�i�d�e�,� �S�o�u�t�h�w�e�s�t�,� �a�n�d� 

�W�y�t�h�e�v�i�l�l�e� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �t�h�e� �V�i�r�g�i�n�i�a� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� 

�S�y�s�t�e�m� �a�s� �m�o�r�e� �r�u�r�a�l� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�s� �w�h�i�l�e� �J�.� �S�.� �R�e�y�n�o�l�d�s� 

�a�n�d� �T�i�d�e�w�a�t�e�r� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �m�o�r�e� �u�r�b�a�n�.� �F�i�n�a�l�l�y�,� 

�c�o�n�v�e�n�i�e�n�c�e� �w�a�s� �a� �f�a�c�t�o�r� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� 

�i�n�s�t�i�t�u�t�i�o�n�a�l� �p�e�r�s�o�n�n�e�l� �w�i�l�l�i�n�g� �t�o� �a�s�s�i�s�t� �i�n� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� 

�a�n�d� �t�h�e� �a�p�p�r�o�v�a�l� �o�f� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �o�f�f�i�c�i�a�l�s� �a�t� �t�h�e� 

�i�n�s�t�i�t�u�t�i�o�n�.� �O�n�e� �i�n�s�t�i�t�u�t�i�o�n� �w�a�s� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �s�t�u�d�y� 

�b�e�c�a�u�s�e� �o�f� �a� �l�a�c�k� �o�f� �w�i�l�l�i�n�g� �p�e�r�s�o�n�n�e�l� �t�o� �a�s�s�i�s�t� �i�n� �d�a�t�a� 

�c�o�l�l�e�c�t�i�o�n� �a�n�d� �a� �s�e�c�o�n�d� �l�o�c�a�t�i�o�n� �w�a�s� �r�e�m�o�v�e�d� �b�e�c�a�u�s�e� �t�h�e� 

�p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �i�n�s�t�i�t�u�t�i�o�n� �d�i�d� �n�o�t� �a�p�p�r�o�v�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� 

�i�n� �t�h�e� �s�t�u�d�y�.� 

�S�u�b�j�e�c�t�s� 

�S�e�l�e�c�t�i�o�n� �o�f� �s�u�b�j�e�c�t�s� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�a�s� �b�a�s�e�d� �o�n� 

�e�n�r�o�l�l�m�e�n�t� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�e�s� �a�t� �o�n�e� �o�f� �t�h�e� �s�i�x� 

�c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �l�o�c�a�t�i�o�n�s�.� �A� �t�o�t�a�l� �o�f� �1�3� �m�a�t�h�e�m�a�t�i�c�s� 

�t�e�a�c�h�e�r�s� �w�e�r�e� �r�e�c�r�u�i�t�e�d� �a�t� �t�h�e� �s�i�x� �c�a�m�p�u�s� �l�o�c�a�t�i�o�n�s� �a�n�d� 

�a�g�r�e�e�d� �t�o� �a�d�m�i�n�i�s�t�e�r� �t�h�e� �r�e�s�e�a�r�c�h� �i�n�s�t�r�u�m�e�n�t�s� �t�o� �a� �t�o�t�a�l� �o�f� 

�2�5� �m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�e�s�.� �A� �t�o�t�a�l� �o�f� �3�8�5� �s�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�e�d� 

�a�l�l� �t�h�e� �d�a�t�a� �a�n�d� �i�n�s�t�r�u�m�e�n�t�s� �i�n� �t�h�e� �s�t�u�d�y�.� �A�n� �a�d�d�i�t�i�o�n�a�l



�3�4� 

�1�8�1� �s�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�e�d� �t�h�e� �d�e�m�o�g�r�a�p�h�i�c� �s�u�r�v�e�y� �a�d�m�i�n�i�s�t�e�r�e�d� 

�d�u�r�i�n�g� �t�h�e� �f�i�r�s�t� �w�e�e�k� �o�f� �c�l�a�s�s�e�s� �b�u�t� �a�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� 

�t�o�t�a�l� �b�e�c�a�u�s�e� �o�f� �w�i�t�h�d�r�a�w�a�l� �f�r�o�m� �t�h�e� �c�l�a�s�s� �o�r� �b�e�c�a�u�s�e� �o�f� 

�m�i�s�s�i�n�g� �d�a�t�a�.� �I�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� �a�t� �f�o�u�r� 

�d�i�f�f�e�r�e�n�t� �t�i�m�e�s� �d�u�r�i�n�g� �t�h�e� �s�e�m�e�s�t�e�r�.� �S�t�u�d�e�n�t�s� �a�b�s�e�n�t� �d�u�r�i�n�g� 

�a�n�y� �o�f� �t�h�e�s�e� �a�d�m�i�n�i�s�t�r�a�t�i�o�n�s� �w�e�r�e� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �a�n�a�l�y�s�i�s� 

�o�f� �t�h�e� �s�t�u�d�y�.� �T�h�e�y� �w�e�r�e�,� �h�o�w�e�v�e�r�,� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� 

�a�d�d�i�t�i�o�n�a�l� �1�8�1� �s�t�u�d�e�n�t�s� �w�i�t�h� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �o�n�l�y�.� 

�A� �s�m�a�l�l� �n�u�m�b�e�r� �o�f� �s�t�u�d�e�n�t�s� �(�l�e�s�s� �t�h�a�n� �2�5�)� �c�o�m�p�l�e�t�e�d� �o�n�e� 

�o�r� �m�o�r�e� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�s� �b�u�t� �d�i�d� �n�o�t� �c�o�m�p�l�e�t�e� �t�h�e� 

�d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �s�u�r�v�e�y� �a�n�d� �w�e�r�e� �t�h�e�r�e�f�o�r�e� �d�i�s�m�i�s�s�e�d� �f�r�o�m� 

�t�h�e� �s�t�u�d�y�.� �T�h�e�s�e� �s�t�u�d�e�n�t�s� �r�e�g�i�s�t�e�r�e�d� �l�a�t�e� �f�o�r� �t�h�e� �c�o�u�r�s�e� 

�a�n�d� �d�i�d� �n�o�t� �a�t�t�e�n�d� �u�n�t�i�l� �a�f�t�e�r� �t�h�e� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �h�a�d� �b�e�e�n� 

�c�o�l�l�e�c�t�e�d�.� �T�h�e� �i�n�s�t�r�u�m�e�n�t�s� �c�o�m�p�l�e�t�e�d� �b�y� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �s�t�u�d�y� �b�e�c�a�u�s�e� �o�f� �t�h�e� �i�n�a�b�i�l�i�t�y� �t�o� �i�d�e�n�t�i�f�y� 

�t�h�e� �s�t�u�d�e�n�t�s� �a�n�d� �b�e�c�a�u�s�e� �t�h�e�y� �h�a�d� �n�o�t� �s�i�g�n�e�d� �t�h�e� �n�e�c�e�s�s�a�r�y� 

�r�e�l�e�a�s�e� �f�o�r�m� �g�r�a�n�t�i�n�g� �u�s�e� �o�f� �t�h�e�i�r� �r�e�s�p�o�n�s�e�s� �a�n�d� �g�r�a�d�e�s� �i�n� 

�t�h�e� �s�t�u�d�y�.� �T�w�o� �i�n�s�t�r�u�c�t�o�r�s� �t�o�o�k� �i�t� �u�p�o�n� �t�h�e�m�s�e�l�v�e�s� �t�o� 

�r�e�m�o�v�e� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �f�r�o�m� �t�h�e� �s�t�u�d�y� �b�e�f�o�r�e� �t�h�e� �r�a�w� �d�a�t�a� 

�w�e�r�e� �r�e�t�u�r�n�e�d�.� �T�h�e� �3�8�5� �s�t�u�d�e�n�t�s� �w�h�o� �c�o�m�p�l�e�t�e�d� �a�l�l� �r�e�q�u�e�s�t�e�d� 

�d�a�t�a� �a�n�d� �s�i�g�n�e�d� �r�e�l�e�a�s�e� �f�o�r�m�s� �c�o�m�p�r�i�s�e�d� �t�h�e� �f�i�n�a�l� �n�u�m�b�e�r� �o�f� 

�s�u�b�j�e�c�t�s� �i�n� �t�h�e� �s�t�u�d�y�.� 

�C�o�u�r�s�e� �S�e�l�e�c�t�i�o�n� 

�M�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�e�s� �w�e�r�e� �s�e�l�e�c�t�e�d� �f�o�r� �t�h�e� �s�t�u�d�y� �t�o� 

�f�a�c�i�l�i�t�a�t�e� �a� �f�a�i�r�l�y� �u�n�i�f�o�r�m� �l�e�v�e�l� �o�f� �e�x�a�m�i�n�a�t�i�o�n� �s�t�r�e�s�s�.



�3�5� 

�T�w�o� �b�a�s�i�c� �a�s�s�u�m�p�t�i�o�n�s� �a�r�e� �m�a�d�e� �i�n� �r�e�g�a�r�d� �t�o� �m�a�t�h�e�m�a�t�i�c�s� 

�e�x�a�m�i�n�a�t�i�o�n�s�.� �F�i�r�s�t�,� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t�s� �a�r�e� �l�i�k�e�l�y� �t�o� 

�p�r�o�d�u�c�e� �a�s� �m�u�c�h�,� �o�r� �m�o�r�e�,� �s�t�r�e�s�s� �a�s� �a�n�y� �c�o�l�l�e�g�e� �s�u�b�j�e�c�t�,� �a�n�d� 

�s�e�c�o�n�d�l�y�,� �m�a�t�h�e�m�a�t�i�c�s� �e�x�a�m�i�n�a�t�i�o�n� �s�t�r�e�s�s� �i�s� �l�i�k�e�l�y� �t�o� �b�e� 

�e�q�u�a�l�l�y� �p�r�e�v�a�l�e�n�t� �a�t� �d�i�f�f�e�r�e�n�t� �l�o�c�a�t�i�o�n�s�.� �N�o�t�i�n�g� �t�h�e� 

�p�r�e�p�o�n�d�e�r�a�n�c�e� �o�f� �a�n�x�i�e�t�y� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s�,� �K�o�g�e�l�m�a�n� 

�a�n�d� �W�a�r�r�e�n� �(�1�9�7�8�)� �s�t�a�t�e� �t�h�a�t� �t�h�e� �r�e�a�c�t�i�o�n�s� �t�o� �m�a�t�h�e�m�a�t�i�c�s� 

�a�r�e� �o�f�t�e�n� �s�o� �s�t�r�o�n�g�l�y� �n�e�g�a�t�i�v�e� �t�h�a�t� �i�t� �"�m�a�k�e�s� �t�e�s�t�i�n�g� �m�a�t�h� 

�a�b�i�l�i�t�y� �i�m�p�o�s�s�i�b�l�e�,� �b�e�c�a�u�s�e� �o�f�t�e�n� �a�l�l� �t�h�a�t� �c�a�n� �b�e� �a�s�s�e�s�s�e�d� 

�i�s� �t�h�e� �t�e�s�t�-�t�a�k�e�r ��s� �m�a�t�h� �a�n�x�i�e�t�y�"� �(�p�.� �1�)�.� �T�h�e� �a�s�s�u�m�p�t�i�o�n�s� 

�m�a�d�e� �a�b�o�u�t� �m�a�t�h�e�m�a�t�i�c�s� �e�x�a�m�i�n�a�t�i�o�n� �s�t�r�e�s�s� �i�n� �t�h�i�s� �s�t�u�d�y� �a�r�e� 

�m�a�d�e� �i�n� �r�e�s�p�o�n�s�e� �t�o� �s�t�a�t�e�m�e�n�t�s� �s�i�m�i�l�a�r� �t�o� �t�h�o�s�e� �o�f� �K�o�g�e�l�m�a�n� 

�a�n�d� �W�a�r�r�e�n�.� 

�S�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�e�s� �w�e�r�e� �a�s�k�e�d� 

�t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �s�t�u�d�y� �d�u�r�i�n�g� �c�l�a�s�s� �t�i�m�e� �a�n�d� �w�e�r�e� 

�i�n�f�o�r�m�e�d� �t�h�e�y� �c�o�u�l�d� �r�e�f�u�s�e� �w�i�t�h�o�u�t� �p�e�n�a�l�t�y�.� �P�a�r�t�i�c�i�p�a�t�i�n�g� 

�s�t�u�d�e�n�t�s� �a�l�s�o� �s�i�g�n�e�d� �a� �r�e�l�e�a�s�e� �f�o�r�m� �a�l�l�o�w�i�n�g� �t�h�e� �r�e�s�e�a�r�c�h�e�r� 

�a�c�c�e�s�s� �t�o� �t�h�e�i�r� �e�x�a�m�i�n�a�t�i�o�n� �a�n�d� �f�i�n�a�l� �c�o�u�r�s�e� �g�r�a�d�e�s�.� 

�R�e�s�e�a�r�c�h� �D�e�s�i�g�n� 

�T�h�i�s� �s�t�u�d�y� �f�o�l�l�o�w�e�d� �t�h�e� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �o�f� �F�o�l�k�m�a�n� �a�n�d� 

�L�a�z�a�r�u�s� �(�1�9�8�5�)�.� �T�h�e� �p�r�i�m�a�r�y� �t�h�e�m�e�s� �o�f� �t�h�e� �F�o�l�k�m�a�n� �a�n�d� 

�L�a�z�a�r�u�s� �m�o�d�e�l� �a�r�e� �t�h�a�t� �(�1�)� �s�t�r�e�s�s�f�u�l� �e�n�c�o�u�n�t�e�r�s� �a�r�e� �d�y�n�a�m�i�c�,� 

�u�n�f�o�l�d�i�n�g� �p�r�o�c�e�s�s�e�s�,� �(�2�)� �p�e�o�p�l�e� �e�x�p�e�r�i�e�n�c�e� �c�o�m�p�l�e�x� �a�n�d� �o�f�t�e�n� 

�c�o�n�t�r�a�d�i�c�t�i�n�g� �e�m�o�t�i�o�n�s� �d�u�r�i�n�g� �t�h�e�s�e� �e�n�c�o�u�n�t�e�r�s�,� �a�n�d� �(�3�)
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�d�e�s�p�i�t�e� �s�o�m�e� �c�o�m�m�o�n�l�y� �s�h�a�r�e�d� �r�e�a�c�t�i�o�n�s�,� �i�n�d�i�v�i�d�u�a�l� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �c�o�n�t�i�n�u�e� �t�o� �e�x�i�s�t�.� 

�T�h�e� �d�e�s�i�g�n� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �c�e�n�t�e�r�s� �o�n� �t�h�e� �s�t�r�e�s�s� 

�p�o�i�n�t� �o�f� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t� �o�r� �e�x�a�m�i�n�a�t�i�o�n� 

�g�i�v�e�n� �i�n� �t�h�e� �f�a�l�l� �s�e�m�e�s�t�e�r�.� �T�h�e� �a�s�s�u�m�p�t�i�o�n� �m�a�d�e� �i�n� 

�s�e�l�e�c�t�i�n�g� �t�h�i�s� �p�o�i�n�t� �i�s� �t�h�a�t� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �m�a�t�h�e�m�a�t�i�c�s� 

�t�e�s�t� �o�f� �a� �n�e�w� �s�e�m�e�s�t�e�r� �i�s� �g�e�n�e�r�a�l�l�y� �p�e�r�c�e�i�v�e�d� �b�y� �m�a�n�y� 

�s�t�u�d�e�n�t�s� �t�o� �b�e� �s�t�r�e�s�s�f�u�l�.� 

�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �P�r�o�c�e�d�u�r�e�s� 

�T�o� �e�x�a�m�i�n�e� �t�h�e� �c�h�a�n�g�e�s� �t�h�a�t� �o�c�c�u�r� �d�u�r�i�n�g� �t�h�e� �s�t�a�g�e�s� �o�f� 

�a� �s�t�r�e�s�s�f�u�l� �e�n�c�o�u�n�t�e�r�,� �i�n�s�t�r�u�m�e�n�t�s� �t�o� �m�e�a�s�u�r�e� �b�o�t�h� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� �a�t� �t�h�r�e�e� 

�d�i�f�f�e�r�e�n�t� �i�n�t�e�r�v�a�l�s� �o�f� �t�h�e� �s�e�m�e�s�t�e�r�.� �T�h�e� �f�i�r�s�t� �m�e�a�s�u�r�e�m�e�n�t� 

�w�a�s� �t�a�k�e�n� �d�u�r�i�n�g� �t�h�e� �f�i�r�s�t� �w�e�e�k� �o�f� �c�l�a�s�s�e�s� �(�T�p�)�.� �T�h�e� �s�e�c�o�n�d� 

�m�e�a�s�u�r�e�m�e�n�t� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �n�o� �e�a�r�l�i�e�r� �t�h�a�n� �t�w�o� �d�a�y�s� �p�r�i�o�r� 

�t�o� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �g�i�v�e�n� �i�n� �t�h�e� �s�e�m�e�s�t�e�r� �(�T�,�)�.� �T�h�e� 

�t�h�i�r�d� �m�e�a�s�u�r�e�m�e�n�t� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �a�f�t�e�r� �t�e�s�t� �g�r�a�d�e�s� �w�e�r�e� 

�p�o�s�t�e�d� �a�n�d� �n�o� �l�a�t�e�r� �t�h�a�n� �f�i�v�e� �d�a�y�s� �a�f�t�e�r� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� 

�t�e�s�t� �(�T�>�)�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e�s�e� �m�e�a�s�u�r�e�m�e�n�t�s� �o�f� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �f�o�r� 

�m�e�a�s�u�r�e�m�e�n�t� �o�f� �s�u�b�j�e�c�t� �e�x�p�e�c�t�a�n�c�y� �a�n�d� �c�o�n�f�i�d�e�n�c�e� �w�e�r�e� 

�a�d�m�i�n�i�s�t�e�r�e�d� �i�m�m�e�d�i�a�t�e�l�y� �p�r�i�o�r� �t�o� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t�.� 

�I�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �s�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�e�d� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t�,� �a� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �f�o�r� �m�e�a�s�u�r�i�n�g� �t�h�e� �s�t�u�d�e�n�t�s �� �p�e�r�c�e�i�v�e�d� �l�e�v�e�l� �o�f� 

�t�e�s�t� �d�i�f�f�i�c�u�l�t�y� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d�.� �T�h�e� �i�n�s�t�r�u�m�e�n�t�s� �o�f
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�e�x�p�e�c�t�a�n�c�y�,� �c�o�n�f�i�d�e�n�c�e�,� �a�n�d� �d�i�f�f�i�c�u�l�t�y� �w�e�r�e� �i�n�c�l�u�d�e�d� �t�o� 

�d�i�s�c�o�v�e�r� �a�n�y� �d�i�s�c�r�e�p�a�n�c�i�e�s� �i�n� �t�h�e� �c�o�m�p�a�r�i�s�o�n� �o�f� �v�a�r�i�o�u�s� 

�c�o�u�r�s�e�s�.� �T�h�e�s�e� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �n�o�t� �d�e�s�i�g�n�e�d� �t�o� �b�e� �a� 

�p�r�i�m�a�r�y� �n�o�r� �i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �t�h�e� �s�t�u�d�y�,� �a�n�d� �b�e�c�a�u�s�e� �n�o� �g�r�a�d�e� 

�d�i�s�c�r�e�p�a�n�c�i�e�s� �w�e�r�e� �f�o�u�n�d� �b�e�t�w�e�e�n� �t�h�e� �d�i�f�f�e�r�e�n�t� �m�a�t�h�e�m�a�t�i�c�s� 

�C�l�a�s�s�e�s�,� �t�h�e� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �n�o�t� �n�e�e�d�e�d�.� 

�A�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �t�e�r�m�,� �i�n�s�t�r�u�c�t�o�r�s� �p�r�o�v�i�d�e�d� �n�u�m�e�r�i�c�a�l� 

�p�e�r�c�e�n�t�a�g�e� �s�c�o�r�e�s� �f�o�r� �e�a�c�h� �s�t�u�d�e�n�t� �f�o�r� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� 

�a�n�d� �f�o�r� �t�h�e� �f�i�n�a�l� �c�o�u�r�s�e� �g�r�a�d�e�.� 

�I�n�s�t�r�u�m�e�n�t�a�t�i�o�n� 

�T�w�o� �p�r�i�m�a�r�y� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �u�s�e�d� �f�o�r� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� 

�d�a�t�a� �i�n� �t�h�i�s� �s�t�u�d�y�.� �F�i�r�s�t�,� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�s�e�e� 

�A�p�p�e�n�d�i�x� �B�)� �w�a�s� �c�o�m�p�l�e�t�e�d� �b�y� �e�a�c�h� �s�t�u�d�e�n�t�.� �T�h�i�s� �S�t�r�e�s�s� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �d�e�s�i�g�n�e�d� �a�n�d� �u�s�e�d� �b�y� �F�o�l�k�m�a�n� 

�a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�5�)�.� �S�t�u�d�e�n�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �d�e�s�c�r�i�b�e� �t�h�e�i�r� 

�f�e�e�l�i�n�g�s� �a�t� �t�h�e� �t�i�m�e� �o�f� �i�n�s�t�r�u�m�e�n�t� �a�d�m�i�n�i�s�t�r�a�t�i�o�n�.� �A� �l�i�s�t� 

�o�f� �f�i�f�t�e�e�n� �t�e�r�m�s� �s�e�r�v�e� �a�s� �c�o�n�s�t�r�u�c�t�s� �t�o� �w�h�i�c�h� �s�t�u�d�e�n�t�s� 

�r�e�s�p�o�n�d� �o�n� �a� �s�e�v�e�n� �p�o�i�n�t� �L�i�k�e�r�t�-�t�y�p�e� �s�c�a�l�e� �(�1� �=� �n�o�t� �a�t� �a�l�l�;� 

�7� �=� �e�x�t�r�e�m�e�l�y�)�.� �S�t�u�d�e�n�t�s� �c�i�r�c�l�e�d� �o�n�e� �n�u�m�b�e�r� �(�1� �t�h�r�o�u�g�h� �7�)� 

�f�o�r� �e�a�c�h� �i�t�e�m� �l�i�s�t�e�d�.� �T�e�r�m�s� �s�u�c�h� �a�s� �w�o�r�r�i�e�d�,� �a�n�g�r�y�,� 

�c�o�n�f�i�d�e�n�t�,� �f�e�a�r�f�u�l�,� �a�n�x�i�o�u�s�,� �r�e�l�i�e�v�e�d�,� �e�t�c�.�,� �a�l�l�o�w� �f�o�r� 

�a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �s�t�u�d�e�n�t ��s� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� 

�t�h�e� �f�i�r�s�t� �m�a�j�o�r� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t� �b�e�i�n�g� �a�d�m�i�n�i�s�t�e�r�e�d� �i�n� �t�h�e� 

�c�o�u�r�s�e�.



�3�8� 

�T�h�e� �s�e�c�o�n�d� �p�r�i�m�a�r�y� �i�n�s�t�r�u�m�e�n�t� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �w�a�s� 

�t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �(�W�C�C�L�)� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)�.� �T�h�i�s� 

�m�e�a�s�u�r�e� �o�f� �c�o�p�i�n�g� �w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �L�a�z�a�r�u�s �� �t�r�a�n�s�a�c�t�i�o�n�a�l� 

�m�o�d�e�l� �o�f� �s�t�r�e�s�s� �(�A�l�d�w�i�n�,� �F�o�l�k�m�a�n�,� �S�h�a�e�f�e�r�,� �C�o�y�n�e� �a�n�d� 

�L�a�z�a�r�u�s�,� �1�9�8�0�;� �F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s�,� �1�9�8�0�)�.� �T�h�e� �W�a�y�s� �o�f� 

�C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �i�s� �a� �s�e�l�f� �r�e�p�o�r�t� �m�e�a�s�u�r�e� �c�o�n�s�i�s�t�i�n�g� �o�f� 

�f�o�r�t�y� �s�t�a�t�e�m�e�n�t�s� �t�h�a�t� �a�r�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�r� �d�e�s�c�r�i�p�t�i�v�e� �o�f� 

�h�o�w� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t� �r�e�s�p�o�n�d�e�d� �t�o� �e�i�t�h�e�r� �a� �r�e�c�e�n�t� �o�r� 

�c�u�r�r�e�n�t� �s�t�r�e�s�s�f�u�l� �e�v�e�n�t�.� �I�n� �t�h�i�s� �s�t�u�d�y�,� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�i�n�s�t�r�u�c�t�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �w�i�t�h� 

�r�e�s�p�e�c�t� �t�o� �a� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t� �a�s� �t�h�e� �c�u�r�r�e�n�t� �s�t�r�e�s�s�f�u�l� �e�v�e�n�t� 

�(�S�e�e� �A�p�p�e�n�d�i�x� �D�)�.� 

�T�h�e� �t�h�r�e�e� �m�a�j�o�r� �c�o�p�i�n�g� �s�t�y�l�e�s� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �f�o�r�t�y� 

�s�t�a�t�e�m�e�n�t�s� �o�f� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �a�r�e� �"�p�r�o�b�l�e�m�n�-� 

�f�o�c�u�s�e�d� �c�o�p�i�n�g� �-�-� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �s�o�u�r�c�e� �o�f� �s�t�r�e�s�s�"�,� 

�"�e�m�o�t�i�o�n�-�f�o�c�u�s�e�d� �c�o�p�i�n�g� �-�-� �t�h�e� �r�e�g�u�l�a�t�i�o�n� �o�f� �s�t�r�e�s�s�f�u�l� 

�e�m�o�t�i�o�n�s�"� �(�V�i�t�a�l�i�a�n�o�,� �R�u�s�s�o�,� �C�a�r�r�,� �M�a�i�u�r�o�,� �a�n�d� �B�e�c�k�e�r�,� 

�1�9�8�5�,� �p�.� �4�)�,� �a�n�d� �s�o�c�i�a�l�-�s�u�p�p�o�r�t� �c�o�p�i�n�g� �-�-� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� 

�r�e�s�p�o�n�s�e� �t�o� �s�t�r�e�s�s�.� 

�I�t�e�m�s� �o�n� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �t�h�a�t� �a�r�e� 

�i�d�e�n�t�i�f�i�e�d� �a�s� �p�r�o�b�l�e�m�-�f�o�c�u�s�e�d� �f�a�c�t�o�r�s� �i�n�c�l�u�d�e�:� �"�B�a�r�g�a�i�n�e�d� �o�r� 

�c�o�m�p�r�o�m�i�s�e�d� �t�o� �g�e�t� �s�o�m�e�t�h�i�n�g� �p�o�s�i�t�i�v�e� �f�r�o�m� �t�h�e� �s�i�t�u�a�t�i�o�n�"�;� 

�"�M�a�d�e� �a� �p�l�a�n� �o�f� �a�c�t�i�o�n� �a�n�d� �f�o�l�l�o�w�e�d� �i�t�"�;� �"�C�a�m�e� �u�p� �w�i�t�h� �a� 

�c�o�u�p�l�e� �o�f� �d�i�f�f�e�r�e�n�t� �s�o�l�u�t�i�o�n�s� �t�o� �t�h�e� �p�r�o�b�l�e�m�"�;� �a�n�d� �"�C�a�m�e� �o�u�t� 

�o�f� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �b�e�t�t�e�r� �t�h�a�n� �I� �w�e�n�t� �i�n�t�o� �i�t�.�"� �I�n� �a�l�l�,



�3�9� 

�t�h�e�r�e� �a�r�e� �f�o�u�r�t�e�e�n� �r�e�s�p�o�n�s�e�s� �d�e�s�c�r�i�p�t�i�v�e� �o�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� 

�o�f� �t�h�e� �p�r�o�b�l�e�m�-�f�o�c�u�s�e�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y�.� 

�E�m�o�t�i�o�n�-�f�o�c�u�s�e�d� �f�a�c�t�o�r�s� �c�o�m�p�r�i�s�e� �t�w�e�n�t�y� �o�f� �t�h�e� �f�o�r�t�y� 

�W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �s�t�a�t�e�m�e�n�t�s�.� �I�n�c�l�u�d�e�d� �i�n� �t�h�e� 

�e�m�o�t�i�o�n�-�f�o�c�u�s�e�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �t�h�e� �c�a�t�e�g�o�r�i�e�s� �o�f� 

�W�i�s�h�f�u�l� �T�h�i�n�k�i�n�g� �(�"�H�o�p�e�d� �a� �m�i�r�a�c�l�e� �w�o�u�l�d� �h�a�p�p�e�n�"�;� �"�W�i�s�h�e�d� �I� 

�c�o�u�l�d� �h�a�v�e� �c�h�a�n�g�e�d� �w�h�a�t� �h�a�d� �h�a�p�p�e�n�e�d�"�)�,� �B�l�a�m�e�d� �S�e�l�f� 

�(�"�R�e�a�l�i�z�e�d� �I� �b�r�o�u�g�h�t� �t�h�e� �p�r�o�b�l�e�m� �o�n� �m�y�s�e�l�f�"�;� �"�C�r�i�t�i�c�i�z�e�d� �o�r� 

�l�e�c�t�u�r�e�d� �m�y�s�e�l�f�"�)�,� �a�n�d� �A�v�o�i�d�a�n�c�e� �(�"�W�e�n�t� �o�n� �a�s� �i�f� �n�o�t�h�i�n�g� �h�a�d� 

�h�a�p�p�e�n�e�d�"�;� �T�r�i�e�d� �t�o� �f�o�r�g�e�t� �t�h�e� �w�h�o�l�e� �t�h�i�n�g�"�)�.� 

�F�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �s�t�u�d�y�,� �t�h�e� �s�u�b� �c�a�t�e�g�o�r�i�e�s� �o�f� 

�W�i�s�h�f�u�l� �T�h�i�n�k�i�n�g�,� �B�l�a�m�e�d� �S�e�l�f�,� �a�n�d� �A�v�o�i�d�a�n�c�e� �h�a�v�e� �b�e�e�n� 

�c�o�l�l�a�p�s�e�d� �i�n�t�o� �t�h�e� �s�i�n�g�l�e� �h�e�a�d�i�n�g� �o�f� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g�.� 

�A�l�s�o�,� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �h�a�s� �b�e�e�n� �c�o�n�v�e�r�t�e�d� �f�r�o�m� �a� �s�u�b� 

�c�a�t�e�g�o�r�y� �o�f� �e�m�o�t�i�o�n� �f�o�c�u�s�e�d� �c�o�p�i�n�g� �t�o� �a� �m�a�j�o�r� �c�a�t�e�g�o�r�y� �o�f� 

�i�t�s� �o�w�n�.� �T�h�e�s�e� �c�h�a�n�g�e�s� �w�e�r�e� �m�a�d�e� �i�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� 

�o�b�s�e�r�v�a�t�i�o�n� �o�f� �V�i�t�a�l�i�a�n�o� �e�t� �a�l�.� �(�1�9�8�5�)� �t�h�a�t� �"�c�e�r�t�a�i�n� �s�c�a�l�e�s� 

�c�o�n�t�a�i�n�e�d� �i�t�e�m�s� �w�h�i�c�h� �a�p�p�e�a�r�e�d� �t�o� �l�a�c�k� �f�a�c�e� �v�a�l�i�d�i�t�y�"� �a�n�d� 

�t�h�a�t� �i�n�t�e�r�c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �s�c�a�l�e�s� �m�a�d�e� �i�t� �"�d�i�f�f�i�c�u�l�t� 

�t�o� �a�s�s�e�s�s� �c�o�p�i�n�g� �m�u�l�t�i�d�i�m�e�n�s�i�o�n�a�l�l�y�"� �(�p�.� �4�)�.� 

�S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �c�o�m�p�r�i�s�e�s� �t�h�e� �r�e�m�a�i�n�i�n�g� �s�i�x� �W�a�y�s� 

�o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �s�t�a�t�e�m�e�n�t�s�.� �I�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�o�c�i�a�l� 

�s�u�p�p�o�r�t� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �t�h�e� �i�t�e�m�s� �"�A�c�c�e�p�t�e�d� �s�y�m�p�a�t�h�y� �a�n�d� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �f�r�o�m� �s�o�m�e�o�n�e�"�,� �"�T�a�l�k�e�d� �t�o� �s�o�m�e�o�n�e� �a�b�o�u�t� �h�o�w� �I� 

�w�a�s� �f�e�e�l�i�n�g�"�,� �a�n�d� �"�A�s�k�e�d� �s�o�m�e�o�n�e� �I� �r�e�s�p�e�c�t�e�d� �f�o�r� �a�d�v�i�c�e� �a�n�d� 

�f�o�l�l�o�w�e�d� �i�t�.�"
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�T�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �a�l�o�n�g� 

�w�i�t�h� �i�n�s�t�r�u�c�t�i�o�n�s� �t�h�a�t� �p�r�o�m�p�t� �s�t�u�d�e�n�t�s� �t�o� �i�d�e�n�t�i�f�y� �c�u�r�r�e�n�t� 

�o�r� �r�e�c�e�n�t� �s�t�r�e�s�s�f�u�l� �e�v�e�n�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� 

�c�l�a�s�s� �i�n� �w�h�i�c�h� �t�h�e�y� �a�r�e� �e�n�r�o�l�l�e�d�.� �T�h�e� �c�o�g�n�i�t�i�v�e� �a�n�d� 

�b�e�h�a�v�i�o�r�a�l� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �l�i�s�t�e�d� �o�n� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� 

�C�h�e�c�k� �L�i�s�t� �w�e�r�e� �t�h�e�n� �r�e�s�p�o�n�d�e�d� �t�o� �b�y� �t�h�e� �s�t�u�d�e�n�t� �i�n� 

�r�e�f�e�r�e�n�c�e� �t�o� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� �e�i�t�h�e�r� �b�e�g�i�n�n�i�n�g� �a�n� 

�a�c�a�d�e�m�i�c� �t�e�r�m� �(�T�p�)�,� �p�r�e�p�a�r�i�n�g� �f�o�r� �a� �d�i�f�f�i�c�u�l�t� �t�e�s�t� �(�T�,�)�,� �o�r� 

�a�f�t�e�r� �t�e�s�t� �g�r�a�d�e�s� �w�e�r�e� �r�e�c�e�i�v�e�d� �(�T�o�)�.� 

�O�t�h�e�r� �i�n�s�t�r�u�m�e�n�t�s� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �t�o� �g�a�t�h�e�r� �d�a�t�a� 

�i�n�c�l�u�d�e� �a� �S�t�u�d�e�n�t� �P�r�o�f�i�l�e� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�A�p�p�e�n�d�i�x� �A�)�,� �a� 

�m�e�a�s�u�r�e� �o�f� �t�h�e� �s�t�u�d�e�n�t ��s� �e�x�p�e�c�t�e�d� �t�e�s�t� �g�r�a�d�e� �a�n�d� �p�e�r�c�e�i�v�e�d� 

�l�e�v�e�l� �o�f� �t�e�s�t� �c�o�n�f�i�d�e�n�c�e� �(�A�p�p�e�n�d�i�x� �G�)�,� �a�n�d� �a� �m�e�a�s�u�r�e� �o�f� 

�p�e�r�c�e�i�v�e�d� �l�e�v�e�l� �o�f� �t�e�s�t� �d�i�f�f�i�c�u�l�t�y� �(�A�p�p�e�n�d�i�x� �H�)�.� �T�h�e� 

�S�t�u�d�e�n�t� �P�r�o�f�i�l�e� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �i�s� �a�n� �i�n�s�t�r�u�m�e�n�t� �d�e�s�i�g�n�e�d� 

�s�p�e�c�i�f�i�c�a�l�l�y� �f�o�r� �t�h�i�s� �s�t�u�d�y�.� �I�t� �s�e�r�v�e�d� �t�o� �i�n�f�o�r�m� �s�t�u�d�e�n�t�s� 

�o�f� �t�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �s�t�u�d�y�,� �i�d�e�n�t�i�f�y� �s�t�u�d�e�n�t�s� �b�y� �s�o�c�i�a�l� 

�s�e�c�u�r�i�t�y� �n�u�m�b�e�r�,� �c�l�a�s�s�,� �a�n�d� �s�c�h�o�o�l�,� �g�a�t�h�e�r� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a�,� 

�a�n�d� �p�r�o�v�i�d�e� �a� �p�e�r�m�i�s�s�i�o�n� �f�o�r�m� �f�o�r� �o�b�t�a�i�n�i�n�g� �t�e�s�t� �s�c�o�r�e�s� �a�n�d� 

�c�o�u�r�s�e� �g�r�a�d�e�s�.� �T�h�e� �m�e�a�s�u�r�e�s� �o�f� �t�e�s�t� �e�x�p�e�c�t�a�t�i�o�n� �a�n�d� 

�c�o�n�f�i�d�e�n�c�e� �w�e�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� �i�m�m�e�d�i�a�t�e�l�y� �b�e�f�o�r�e� �t�h�e� 

�s�c�h�e�d�u�l�e�d� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t�.� �T�h�e� �m�e�a�s�u�r�e�s� �a�s�k�e�d� �t�w�o� 

�q�u�e�s�t�i�o�n�s� �r�e�s�p�e�c�t�i�v�e�l�y�:� �"�W�h�a�t� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �p�r�o�b�l�e�m�s� �o�n� 

�t�h�i�s� �t�e�s�t� �d�o� �y�o�u� �e�x�p�e�c�t� �t�o� �g�e�t� �c�o�r�r�e�c�t�?�"� �a�n�d� �"�T�h�e� �c�o�n�f�i�d�e�n�c�e� 

�I� �h�a�v�e� �i�n� �m�a�k�i�n�g� �t�h�i�s� �p�r�e�v�i�o�u�s� �s�t�a�t�e�m�e�n�t� �i�s�:�.�"� �T�h�e� �f�i�r�s�t� 

�q�u�e�s�t�i�o�n� �a�l�l�o�w�e�d� �s�t�u�d�e�n�t�s� �t�o� �c�i�r�c�l�e� �o�n�e� �p�e�r�c�e�n�t�a�g�e� �(�l�i�s�t�e�d



�4�1� 

�i�n� �u�n�i�t�s� �o�f� �t�e�n�s�)� �b�e�t�w�e�e�n� �4�0�%� �a�n�d� �1�0�0�%�.� �T�h�e� �s�e�c�o�n�d� �q�u�e�s�t�i�o�n� 

�r�e�q�u�e�s�t�s� �t�h�a�t� �s�t�u�d�e�n�t�s� �r�e�s�p�o�n�d� �o�n� �a� �L�i�k�e�r�t�-�t�y�p�e� �s�c�a�l�e� �f�r�o�m� �1� 

�(�e�x�t�r�e�m�e�l�y� �l�o�w�)� �t�o� �7� �(�e�x�t�r�e�m�e�l�y� �h�i�g�h�)�.� 

�T�h�e� �p�e�r�c�e�i�v�e�d� �l�e�v�e�l� �o�f� �t�e�s�t� �d�i�f�f�i�c�u�l�t�y� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� 

�i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t�.� 

�S�t�u�d�e�n�t�s� �w�e�r�e� �a�s�k�e�d� �"�H�o�w� �d�i�f�f�i�c�u�l�t� �w�a�s� �t�h�i�s� �t�e�s�t�"� �a�n�d� �t�h�e�n� 

�r�e�q�u�e�s�t�e�d� �t�o� �c�i�r�c�l�e� �o�n�e� �r�e�s�p�o�n�s�e� �o�n� �a� �L�i�k�e�r�t�-�t�y�p�e� �s�c�a�l�e� �f�r�o�m� 

�1� �(�n�o�t� �d�i�f�f�i�c�u�l�t� �a�t� �a�l�l�)� �t�o� �7� �(�e�x�t�r�e�m�e�l�y� �d�i�f�f�i�c�u�l�t�)�.� �T�h�e� 

�m�e�a�s�u�r�e�s� �o�f� �e�x�p�e�c�t�a�t�i�o�n�,� �c�o�n�f�i�d�e�n�c�e�,� �a�n�d� �t�e�s�t� �d�i�f�f�i�c�u�l�t�y� 

�s�e�r�v�e� �a�s� �p�o�s�s�i�b�l�e� �e�x�p�l�a�n�a�t�i�o�n�s� �f�o�r� �a�n�y� �d�i�s�p�a�r�i�t�y� �i�n� �l�e�v�e�l�s� 

�o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �b�y� �a� �p�a�r�t�i�c�u�l�a�r� �c�l�a�s�s�.� �T�h�e� �d�a�t�a� �d�i�d� �n�o�t� 

�s�h�o�w� �a�n�y� �e�x�t�r�e�m�e�l�y� �h�i�g�h� �o�r� �l�o�w� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�s� �b�y� 

�m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �o�r� �s�c�h�o�o�l� �l�o�c�a�t�i�o�n� �a�n�d� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� 

�i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �n�o�t� �n�e�e�d�e�d� �f�o�r� �e�x�p�l�a�n�a�t�i�o�n�.� 

�T�h�e� �f�i�n�a�l� �c�r�i�t�i�c�a�l� �m�e�a�s�u�r�e�m�e�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y�,� �t�e�s�t� 

�s�c�o�r�e�s� �a�n�d� �c�o�u�r�s�e� �g�r�a�d�e�s�,� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �i�n�s�t�r�u�c�t�o�r�s� �a�t� 

�t�h�e� �e�n�d� �o�f� �t�h�e� �t�e�r�m�.� �A�l�l� �t�e�s�t� �s�c�o�r�e�s� �a�n�d� �c�o�u�r�s�e� �g�r�a�d�e�s� �w�e�r�e� 

�s�u�b�m�i�t�t�e�d� �i�n� �n�u�m�e�r�i�c�a�l� �f�o�r�m�.� �T�h�i�s� �n�u�m�e�r�i�c�a�l� �f�o�r�m�a�t� �w�a�s� 

�u�s�e�d� �t�o� �c�o�n�t�r�o�l� �f�o�r� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �d�i�f�f�e�r�e�n�t� �g�r�a�d�i�n�g� 

�s�c�a�l�e�s� �b�e�i�n�g� �u�s�e�d� �t�o� �a�s�s�i�g�n� �c�o�u�r�s�e� �l�e�t�t�e�r� �g�r�a�d�e�s�.� 

�A�n�a�l�y�s�e�s� �o�f� �t�h�e� �D�a�t�a� 

�T�h�i�s� �s�t�u�d�y� �s�e�t� �o�u�t� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�,� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �a�m�o�n�g� �s�e�l�e�c�t�e�d� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� 

�s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a�.� �A�n� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a� �f�r�e�q�u�e�n�c�y
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�i�n�d�i�c�a�t�e�d� �t�h�a�t� �3�8�5� �s�u�b�j�e�c�t�s� �c�o�m�p�l�e�t�e�d� �a�l�l� �s�u�r�v�e�y� �a�n�d� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �i�n�f�o�r�m�a�t�i�o�n�.� �S�t�u�d�e�n�t�s� �w�h�o� �d�i�d� �n�o�t� �f�u�l�l�y� 

�c�o�m�p�l�e�t�e� �a�l�l� �r�e�q�u�e�s�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �w�e�r�e� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� 

�s�t�u�d�y�.� �T�h�e� �t�w�o� �r�e�a�s�o�n�s� �f�o�r� �n�o�t� �c�o�m�p�l�e�t�i�n�g� �t�h�e� �r�e�q�u�i�r�e�d� 

�i�n�f�o�r�m�a�t�i�o�n� �w�e�r�e� �t�h�a�t� �t�h�e� �s�t�u�d�e�n�t� �h�a�d� �w�i�t�h�d�r�a�w�n� �f�r�o�m� �t�h�e� 

�c�l�a�s�s� �o�r� �h�a�d� �m�i�s�s�e�d� �c�r�i�t�i�c�a�l� �c�l�a�s�s� �p�e�r�i�o�d�s� �w�h�e�n� �t�h�e� 

�i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �a�d�m�i�n�i�s�t�e�r�e�d�.� �S�t�u�d�e�n�t�s� �w�i�t�h� �i�n�c�o�m�p�l�e�t�e� 

�d�a�t�a� �t�o�t�a�l�e�d� �1�8�1�,� �o�r� �3�2�.�2�%� �o�f� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e�.� �C�o�m�p�a�r�i�s�o�n�s� 

�o�f� �s�t�u�d�e�n�t�s� �w�i�t�h� �c�o�m�p�l�e�t�e� �a�n�d� �s�t�u�d�e�n�t�s� �w�i�t�h� �i�n�c�o�m�p�l�e�t�e� �d�a�t�a� 

�a�r�e� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �d�e�s�c�r�i�p�t�i�v�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �s�t�u�d�y� �i�n� 

�C�h�a�p�t�e�r� �F�o�u�r�.� 

�T�h�e� �f�i�r�s�t� �a�n�a�l�y�t�i�c�a�l� �p�r�o�c�e�d�u�r�e� �a�p�p�l�i�e�d� �t�o� �t�h�e� �d�a�t�a� �w�a�s� 

�t�h�e� �c�h�i�-�s�q�u�a�r�e� �s�t�a�t�i�s�t�i�c� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �w�a�s� �i�n�d�e�e�d� �a� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�o�s�e� �s�t�u�d�e�n�t�s� 

�c�o�m�p�l�e�t�i�n�g� �t�h�e� �s�t�u�d�y� �a�n�d� �t�h�o�s�e� �w�h�o� �d�i�d� �n�o�t� �c�o�m�p�l�e�t�e� �a�l�l� �t�h�e� 

�r�e�q�u�i�r�e�d� �d�a�t�a� �(�S�e�e� �T�a�b�l�e� �1�)�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �d�e�m�o�g�r�a�p�h�i�c� 

�v�a�r�i�a�b�l�e�s� �a�g�e�,� �g�e�n�d�e�r�,� �a�n�d� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� 

�w�e�r�e� �s�e�l�e�c�t�e�d� �t�o� �r�e�v�e�a�l� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� �s�a�m�p�l�e� 

�r�e�s�p�o�n�d�e�n�t�s�.� �S�e�v�e�r�a�l� �d�e�m�o�g�r�a�p�h�i�c� �v�a�r�i�a�b�l�e�s� �w�e�r�e� �u�l�t�i�m�a�t�e�l�y� 

�c�o�l�l�a�p�s�e�d� �i�n�t�o� �s�m�a�l�l�e�r� �c�a�t�e�g�o�r�i�e�s� �b�e�c�a�u�s�e� �o�f� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� 

�v�e�r�y� �s�m�a�l�l� �f�r�e�q�u�e�n�c�i�e�s� �i�n� �s�o�m�e� �c�e�l�l�s�.� �A�g�e� �w�a�s� �o�r�i�g�i�n�a�l�l�y� 

�c�o�l�l�e�c�t�e�d� �i�n� �f�o�u�r� �c�a�t�e�g�o�r�i�e�s� �b�u�t� �w�a�s� �c�o�l�l�a�p�s�e�d� �i�n�t�o� �t�w�o�.� 

�A�l�s�o�,� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� �i�n� �b�u�s�i�n�e�s�s� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� 

�s�t�a�t�i�s�t�i�c�s� �w�e�r�e� �r�e�m�o�v�e�d� �b�e�c�a�u�s�e� �t�h�e�y� �d�i�d� �n�o�t� �c�o�n�s�i�s�t�e�n�t�l�y� 

�i�n�d�i�c�a�t�e� �a� �p�a�r�t�i�c�u�l�a�r� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�a�t�i�o�n�.� �T�a�b�l�e�s� 

�a�n�d� �a�c�c�o�m�p�a�n�y�i�n�g� �s�t�a�t�i�s�t�i�c�s� �f�o�r� �t�h�e� �c�h�i�-�s�q�u�a�r�e� �p�r�o�c�e�d�u�r�e
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�w�e�r�e� �o�b�t�a�i�n�e�d� �b�y� �u�s�i�n�g� �t�h�e� �S�A�S� �s�u�b�p�r�o�g�r�a�m�s� �P�R�O�C� �P�R�I�N�T� �a�n�d� 

�P�R�O�C� �F�R�E�Q�.� 

�F�o�l�l�o�w�i�n�g� �t�h�e� �c�h�i�-�s�q�u�a�r�e� �p�r�o�c�e�d�u�r�e�,� �a� �s�e�r�i�e�s� �o�f� 

�i�n�d�e�p�e�n�d�e�n�t� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �a�p�p�l�i�e�d� �t�o� �t�h�e� �d�a�t�a�.� 

�T�h�e�s�e� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �w�e�r�e� 

�S�i�g�n�i�f�i�c�a�n�t� �s�t�a�t�i�s�t�i�c�a�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� 

�b�e�t�w�e�e�n� �t�h�e� �s�u�b�s�c�a�l�e� �s�c�o�r�e�s� �o�f� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �a�n�d� 

�t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �i�n�s�t�r�u�m�e�n�t�s� �w�i�t�h� �t�h�e� �v�a�r�i�a�b�l�e�s� 

�o�f� �a�g�e�,� �g�e�n�d�e�r�,� �a�n�d� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�.� �E�a�c�h� �o�f� 

�t�h�e�s�e� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� �a�t� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� 

�i�n�t�e�r�v�a�l�s� �d�u�r�i�n�g� �t�h�e� �s�e�m�e�s�t�e�r�.� �T�h�e� �i�n�d�e�p�e�n�d�e�n�t� �T�-�t�e�s�t� 

�p�r�o�c�e�d�u�r�e� �w�a�s� �a�p�p�l�i�e�d� �t�o� �t�h�e� �s�u�b�s�c�a�l�e� �s�c�o�r�e�s� �o�f� �e�a�c�h� 

�i�n�s�t�r�u�m�e�n�t� �a�t� �a�l�l� �t�h�r�e�e� �o�f� �t�h�e� �s�e�m�e�s�t�e�r� �i�n�t�e�r�v�a�l�s� �(�T�o�,� �T�j�,� 

�a�n�d� �T�j�)� �u�s�i�n�g� �t�h�e� �S�A�S� �s�u�b�p�r�o�g�r�a�m� �P�R�O�C� �T�T�E�S�T�.� 

�A�n�a�l�y�s�e�s� �o�f� �t�h�e� �d�a�t�a� �f�o�r� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� 

�w�a�s� �c�o�n�d�u�c�t�e�d� �u�s�i�n�g� �a� �r�e�p�e�a�t�e�d� �m�e�a�s�u�r�e�s� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� 

�p�r�o�c�e�d�u�r�e�.� �T�h�i�s� �p�r�o�c�e�d�u�r�e� �a�l�l�o�w�e�d� �f�o�r� �a�n� �a�n�a�l�y�s�i�s� �o�f� �a� 

�p�r�o�c�e�s�s� �o�r�i�e�n�t�e�d� �t�h�e�o�r�y� �o�f� �c�o�p�i�n�g� �(�F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s�,� 

�1�9�8�5�)� �b�y� �e�x�a�m�i�n�i�n�g� �h�o�w� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �m�i�g�h�t� 

�c�h�a�n�g�e� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �o�v�e�r� �t�h�e� �p�e�r�i�o�d� �o�f� �a� �s�e�m�e�s�t�e�r�.� �T�h�e� 

�S�A�S� �s�u�b�p�r�o�g�r�a�m�s� �o�f� �P�R�O�C� �M�E�A�N�S� �a�n�d� �P�R�O�C� �G�L�M� �w�e�r�e� �u�s�e�d� �f�o�r� �t�h�e� 

�a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �p�r�o�c�e�d�u�r�e�.� 

�F�i�n�a�l�l�y�,� �a� �m�u�l�t�i�p�l�e� �r�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e� �w�a�s� �u�s�e�d� �i�n� 

�t�h�e� �a�n�a�l�y�s�e�s� �o�f� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �d�a�t�a� �t�o� �d�e�t�e�r�m�i�n�e� 

�i�t�s� �c�o�n�s�i�s�t�e�n�c�y� �t�o� �t�h�e� �p�r�o�c�e�s�s� �o�r�i�e�n�t�e�d� �t�h�e�o�r�y� �o�f� �F�o�l�k�m�a�n



�4�4� 

�a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�5�)�.� �T�h�e� �S�A�S� �s�u�b�p�r�o�g�r�a�m� �o�f� �P�R�O�C� �R�E�G� �w�a�s� �u�s�e�d� 

�f�o�r� �t�h�e� �r�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e�.� 

�T�h�e�s�e� �f�o�u�r� �l�e�v�e�l�s� �o�f� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� �a�l�l�o�w� �f�o�r� 

�a�n� �a�n�a�l�y�s�e�s� �o�f� �t�h�e� �d�a�t�a� �i�n� �r�e�g�a�r�d� �t�o� �e�a�c�h� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t�s� �p�r�e�v�i�o�u�s�l�y� �s�t�a�t�e�d�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �o�n�e� �a�n�d� 

�t�w�o� �a�r�e� �a�d�d�r�e�s�s�e�d� �u�s�i�n�g� �t�h�e� �r�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e�,� �r�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t�s� �t�h�r�e�e� �a�n�d� �f�o�u�r� �r�e�q�u�i�r�e� �a�n� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� 

�p�r�o�c�e�d�u�r�e�,� �a�n�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �f�i�v�e� �t�h�r�o�u�g�h� �t�e�n� �a�r�e� 

�i�n�v�e�s�t�i�g�a�t�e�d� �u�s�i�n�g� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�.



�C�h�a�p�t�e�r� �F�o�u�r� 

�R�e�s�u�l�t�s� �a�n�d� �F�i�n�d�i�n�g�s� �o�f� �t�h�e� �S�t�u�d�y� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �e�x�a�m�i�n�e� �h�o�w� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �c�h�a�n�g�e� �o�v�e�r� �a� �p�e�r�i�o�d� �o�f� 

�s�t�r�e�s�s� �r�e�l�a�t�e�d� �e�v�e�n�t�s� �a�n�d� �h�o�w� �t�h�e�y� �a�r�e� �r�e�l�a�t�e�d� �t�o� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �i�n� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �s�t�u�d�y� 

�p�o�p�u�l�a�t�i�o�n� �w�a�s� �r�e�s�t�r�i�c�t�e�d� �t�o� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� 

�V�i�r�g�i�n�i�a� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �s�y�s�t�e�m� �d�u�r�i�n�g� �t�h�e� �F�a�l�l� �S�e�m�e�s�t�e�r� 

�o�f� �1�9�8�8�.� �C�o�m�p�a�r�i�s�o�n�s� �w�e�r�e� �m�a�d�e� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �g�e�n�d�e�r�,� �a�g�e�,� 

�a�n�d� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�.� �T�h�i�s� �c�h�a�p�t�e�r� �p�r�e�s�e�n�t�s� 

�t�h�e� �a�n�a�l�y�s�e�s� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �d�a�t�a� �a�n�d� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �f�o�u�r� 

�s�e�c�t�i�o�n�s�.� �S�e�c�t�i�o�n� �I� �d�e�s�c�r�i�b�e�s� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� 

�s�a�m�p�l�e�,� �p�r�o�v�i�d�e�s� �d�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� 

�i�n� �t�h�e� �s�t�u�d�y�,� �a�n�d� �c�o�m�p�a�r�e�s� �s�t�u�d�e�n�t�s� �w�h�o� �c�o�m�p�l�e�t�e�d� �t�h�e� �s�t�u�d�y� 

�w�i�t�h� �t�h�o�s�e� �w�h�o� �d�i�d� �n�o�t� �c�o�m�p�l�e�t�e�.� �S�e�c�t�i�o�n� �I�I� �p�r�e�s�e�n�t�s� �t�h�e� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �s�u�b�s�c�a�l�e� �s�c�o�r�e�s� �f�o�r� �b�o�t�h� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�m�o�n�g� �v�a�r�i�o�u�s� �g�r�o�u�p�s� �o�f� �s�t�u�d�e�n�t�s� �u�s�i�n�g� �T�-� 

�t�e�s�t� �a�n�a�l�y�s�i�s� �p�r�o�c�e�d�u�r�e�s�.� �S�e�c�t�i�o�n� �I�I�I� �p�r�e�s�e�n�t�s� �a�n�a�l�y�s�e�s� �o�f� 

�t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �a�n�a�l�y�s�e�s� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �M�u�l�t�i�p�l�e� �r�e�g�r�e�s�s�i�o�n� 

�p�r�o�c�e�d�u�r�e�s� �a�r�e� �u�s�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �v�a�l�u�e� �o�f� �t�h�e� 

�f�o�u�r� �s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �o�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.� �A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �p�r�o�c�e�d�u�r�e�s� �a�r�e� �u�s�e�d� �t�o� 

�a�n�a�l�y�z�e� �t�h�e� �a�s�s�o�c�i�a�t�i�o�n� �v�a�r�i�o�u�s� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �a�s� 
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�m�e�a�s�u�r�e�d� �b�y� �t�h�e� �t�h�r�e�e� �s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� 

�L�i�s�t�,� �h�a�v�e� �w�i�t�h� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �S�e�c�t�i�o�n� �I�V� �p�r�e�s�e�n�t�s� 

�a�n�a�l�y�s�e�s� �o�f� �t�h�e� �d�a�t�a� �c�o�n�c�e�r�n�i�n�g� �c�h�a�n�g�e�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� 

�a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �o�v�e�r� �a� �p�e�r�i�o�d� �o�f� �a� �o�n�e� �s�e�m�e�s�t�e�r� 

�m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�.� 

�S�e�c�t�i�o�n� �I� �:� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �S�a�m�p�l�e� �a�n�d� �R�e�s�p�o�n�d�e�n�t�s� 

�T�h�e� �p�o�p�u�l�a�t�i�o�n� �f�o�r� �t�h�i�s� �s�t�u�d�y� �i�n�c�l�u�d�e�d� �a�l�l� �V�i�r�g�i�n�i�a� 

�c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� 

�f�o�r� �t�h�e� �f�a�l�l� �s�e�m�e�s�t�e�r� �o�f� �1�9�8�8�.� �A� �s�a�m�p�l�e� �o�f� �5�6�6� �s�t�u�d�e�n�t�s� 

�w�e�r�e� �t�a�k�e�n� �f�r�o�m� �t�w�e�n�t�y�-�f�i�v�e� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� �o�n� �s�i�x� 

�d�i�f�f�e�r�e�n�t� �c�o�l�l�e�g�e� �c�a�m�p�u�s�e�s�.� �O�f� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e�,� �1�8�1� 

�(�3�2�.�2�%�)� �o�f� �t�h�e� �s�u�b�j�e�c�t�s� �d�i�d� �n�o�t� �p�r�o�v�i�d�e� �c�o�m�p�l�e�t�e�d� 

�i�n�s�t�r�u�m�e�n�t�a�t�i�o�n� �o�r� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a�.� �D�a�t�a� �c�o�l�l�e�c�t�i�o�n� 

�i�n�v�o�l�v�e�d� �f�o�u�r� �p�h�a�s�e�s� �a�t� �f�o�u�r� �d�i�f�f�e�r�e�n�t� �t�i�m�e� �i�n�t�e�r�v�a�l�s�.� �O�n�l�y� 

�t�h�o�s�e� �s�u�b�j�e�c�t�s� �p�r�o�v�i�d�i�n�g� �c�o�m�p�l�e�t�e� �d�a�t�a� �i�n� �a�l�l� �f�o�u�r� �p�h�a�s�e�s� �o�f� 

�d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �w�e�r�e� �u�s�e�d� �i�n� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� 

�s�t�u�d�y�.� �T�h�u�s�,� �t�h�e� �p�r�i�m�a�r�y� �f�i�n�d�i�n�g�s� �a�r�e� �b�a�s�e�d� �o�n� �3�8�5� �u�s�a�b�l�e� 

�s�e�t�s� �o�f� �d�a�t�a�,� �o�r� �6�7�.�8�%� �o�f� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e�.� 

�T�a�b�l�e� �1� �p�r�o�v�i�d�e�s� �a� �c�o�m�p�a�r�i�s�o�n� �b�e�t�w�e�e�n� �t�h�e� �3�8�5� �s�t�u�d�e�n�t�s� 

�w�i�t�h� �c�o�m�p�l�e�t�e� �d�a�t�a� �a�n�d� �t�h�e� �1�8�1� �s�t�u�d�e�n�t�s� �w�i�t�h� �i�n�c�o�m�p�l�e�t�e� 

�d�a�t�a�.� �A� �C�h�i�-�S�q�u�a�r�e� �p�r�o�c�e�d�u�r�e� �w�a�s� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� �d�a�t�a� �t�o� 

�d�e�t�e�r�m�i�n�e� �i�f� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �s�t�u�d�e�n�t�s� �a�m�o�n�g� �t�h�e� �p�r�i�m�a�r�y� 

�v�a�r�i�a�b�l�e�s� �b�e�i�n�g� �s�t�u�d�i�e�d� �w�a�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� 

�e�x�p�e�c�t�e�d� �d�i�s�t�r�i�b�u�t�i�o�n�s�.� �T�a�b�l�e� �1� �s�h�o�w�s� �n�o� �r�e�l�i�a�b�l�e� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t�s� �f�o�r� �t�h�e� �v�a�r�i�a�b�l�e�s� �o�f� �a�g�e� �(�p� �=
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�0�.�5�3�6�)� �o�r� �(�p� �=� �0�.�0�7�8�)�,� �a�n�d� �a� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e� �(�p� �=� �0�.�0�0�8�)� �f�o�r� �t�h�e� �v�a�r�i�a�b�l�e� �o�f� �c�o�u�r�s�e� �t�y�p�e�.� �T�h�e� 

�v�a�r�i�a�b�l�e� �o�f� �c�o�u�r�s�e� �t�y�p�e� �i�d�e�n�t�i�f�i�e�s� �s�t�u�d�e�n�t�s� �a�s� �b�e�i�n�g� �i�n� 

�e�i�t�h�e�r� �d�e�v�e�l�o�p�m�e�n�t�a�l� �o�r� �t�r�a�n�s�f�e�r� �c�o�u�r�s�e�s� �a�n�d� �i�s� �u�s�e�d� �i�n� �t�h�i�s� 

�s�t�u�d�y� �a�s� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �d�e�f�i�n�i�t�i�o�n� �o�f� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s�.� 

�T�h�e� �C�h�i�-�s�q�u�a�r�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �0�.�0�0�8� �a�n�d� �a� �n�u�m�e�r�i�c�a�l� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �v�a�r�i�a�b�l�e� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �s�e�e�m�s� �t�o� 

�i�n�d�i�c�a�t�e� �t�h�a�t� �s�t�u�d�e�n�t�s� �w�i�t�h� �l�o�w�e�r� �l�e�v�e�l�s� �o�f� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s� �w�e�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �n�o�t� �h�a�v�e� �c�o�m�p�l�e�t�e�d� �t�h�e� 

�s�t�u�d�y� �b�e�c�a�u�s�e� �o�f� �m�i�s�s�i�n�g� �d�a�t�a� �o�r� �w�i�t�h�d�r�a�w�a�l� �f�r�o�m� �t�h�e� �c�o�u�r�s�e�.� 

�F�r�o�m� �t�h�e� �l�i�m�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d�,� �i�t� �a�p�p�e�a�r�s� �t�h�a�t� 

�s�t�u�d�e�n�t�s� �l�e�s�s� �p�r�e�p�a�r�e�d� �f�o�r� �a�c�a�d�e�m�i�c� �w�o�r�k� �a�r�e� �l�e�s�s� �l�i�k�e�l�y� �t�o� 

�a�t�t�e�n�d� �c�l�a�s�s� �r�e�g�u�l�a�r�l�y� �a�n�d� �l�e�s�s� �l�i�k�e�l�y� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� 

�m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�.� 

�T�h�e� �C�h�i�-�s�q�u�a�r�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �0�.�0�7�8� �a�n�d� �a� �n�u�m�e�r�i�c�a�l� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �t�w�o� �v�a�r�i�a�b�l�e�s� �o�f� �g�e�n�d�e�r� �i�n� �T�a�b�l�e� �1� 

�i�n�d�i�c�a�t�e�s� �s�o�m�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �g�r�o�u�p�s�,� �a�l�t�h�o�u�g�h� �n�o�t� 

�a�t� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �l�e�v�e�l� �(�0�.�0�5�)� �b�e�i�n�g� �u�s�e�d� �i�n� 

�t�h�i�s� �s�t�u�d�y�.� �T�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s� �r�e�v�e�a�l�s� �t�h�a�t� �m�o�r�e� �f�e�m�a�l�e�s� 

�e�n�r�o�l�l�e�d� �i�n� �t�h�e� �c�o�u�r�s�e�s� �(�3�7�3� �f�e�m�a�l�e�s� �t�o� �1�9�3� �m�a�l�e�s�)� �a�n�d� �t�h�a�t� 

�m�o�r�e� �f�e�m�a�l�e�s� �(�1�1�0�)� �t�h�a�n� �m�a�l�e�s� �(�7�1�)� �h�a�d� �i�n�c�o�m�p�l�e�t�e� �d�a�t�a�.� 

�T�a�b�l�e� �2� �s�h�o�w�s� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �c�o�m�p�a�r�i�s�o�n� �o�f� �s�u�b�j�e�c�t�s� 

�w�i�t�h� �c�o�m�p�l�e�t�e� �a�n�d� �i�n�c�o�m�p�l�e�t�e� �d�a�t�a�.� �C�a�t�e�g�o�r�i�e�s� �s�u�c�h� �a�s� �r�a�c�e�,� 

�n�u�m�b�e�r� �o�f� �w�o�r�k� �h�o�u�r�s�,� �n�u�m�b�e�r� �o�f� �h�o�u�r�s� �e�n�r�o�l�l�e�d�,� �a�n�d� �f�i�r�s�t� 

�t�i�m�e� �i�n� �c�o�l�l�e�g�e� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �d�a�t�a
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�p�r�i�m�a�r�i�l�y� �b�e�i�n�g� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� �T�h�e�s�e� �a�d�d�i�t�i�o�n�a�l� 

�c�a�t�e�g�o�r�i�e�s� �p�r�o�v�i�d�e� �e�x�t�e�n�d�e�d� �c�o�m�p�a�r�i�s�o�n� �b�e�t�w�e�e�n� �c�o�m�p�l�e�t�e� �a�n�d� 

�i�n�c�o�m�p�l�e�t�e� �s�u�b�j�e�c�t� �d�a�t�a� �f�i�l�e�s�.
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�2� �N�O� �1�9�7� �5�1�.�2� 
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�5�2� 

�F�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �s�t�u�d�y� �t�h�e� �a�g�e� �c�a�t�e�g�o�r�y� �w�a�s� 

�c�o�l�l�a�p�s�e�d� �i�n�t�o� �t�w�o� �g�r�o�u�p�s�:� �s�t�u�d�e�n�t�s� �2�5� �y�e�a�r�s� �o�r� �y�o�u�n�g�e�r�,� �a�n�d� 

�s�t�u�d�e�n�t�s� �o�v�e�r� �2�5� �y�e�a�r�s� �o�f� �a�g�e�.� �T�h�e� �y�o�u�n�g�e�r� �(�t�r�a�d�i�t�i�o�n�a�l� 

�a�g�e�)� �g�r�o�u�p� �t�o�t�a�l�e�d� �2�8�2� �s�t�u�d�e�n�t�s� �a�n�d� �r�e�p�r�e�s�e�n�t�e�d� �7�3�.�2�%� �o�f� �t�h�e� 

�s�a�m�p�l�e�.� �T�h�e� �o�l�d�e�r� �(�n�o�n�t�r�a�d�i�t�i�o�n�a�l� �a�g�e�)� �g�r�o�u�p� �t�o�t�a�l�e�d� �1�0�3� 

�s�t�u�d�e�n�t�s� �a�n�d� �r�e�p�r�e�s�e�n�t�e�d� �2�6�.�8�%� �o�f� �t�h�e� �s�a�m�p�l�e�.� 

�B�u�s�i�n�e�s�s� �M�a�t�h�e�m�a�t�i�c�s� �a�n�d� �S�t�a�t�i�s�t�i�c�s� �c�l�a�s�s�e�s� �w�e�r�e� 

�r�e�m�o�v�e�d� �f�r�o�m� �a�n�a�l�y�s�e�s� �u�s�i�n�g� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �l�e�v�e�l� 

�o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �b�e�c�a�u�s�e� �o�f� �t�h�e�i�r� �l�a�c�k� �o�f� �a� �c�l�e�a�r�l�y� 

�i�d�e�n�t�i�f�i�a�b�l�e� �p�l�a�c�e�m�e�n�t� �i�n� �t�h�e� �c�a�t�e�g�o�r�y�.� �T�h�e� �5�2� �s�t�u�d�e�n�t�s� 

�e�n�r�o�l�l�e�d� �i�n� �t�h�e�s�e� �t�w�o� �c�o�u�r�s�e�s� �r�e�p�r�e�s�e�n�t�e�d� �1�5�.�6�%� �o�f� �t�h�e� 

�S�a�m�p�l�e� �a�n�d� �w�e�r�e� �u�s�e�d� �i�n� �o�t�h�e�r� �a�n�a�l�y�t�i�c�a�l� �c�o�m�p�a�r�i�s�o�n�s� �s�u�c�h� �a�s� 

�a�g�e� �o�r� �g�e�n�d�e�r� �w�i�t�h� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �A�n�a�l�y�s�e�s� 

�c�o�n�c�e�r�n�i�n�g� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �a�r�e� �c�a�t�e�g�o�r�i�z�e�d� 

�i�n�t�o� �t�w�o� �c�o�u�r�s�e� �t�y�p�e�s�:� �D�e�v�e�l�o�p�m�e�n�t�a�l� �a�n�d� �T�r�a�n�s�f�e�r�.� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �c�o�u�r�s�e�s� �t�o�t�a�l�e�d� �1�6�3� �s�t�u�d�e�n�t�s� �a�n�d� �r�e�p�r�e�s�e�n�t�e�d� 

�4�8�.�9�%� �o�f� �t�h�e� �s�a�m�p�l�e�.� �T�r�a�n�s�f�e�r� �c�o�u�r�s�e�s� �t�o�t�a�l�e�d� �1�7�0� �s�t�u�d�e�n�t�s� 

�a�n�d� �r�e�p�r�e�s�e�n�t�e�d� �5�1�.�1�%� �o�f� �t�h�e� �s�a�m�p�l�e�.� 

�S�e�c�t�i�o�n� �I�I�:� �S�t�r�e�s�s� �A�p�p�r�a�i�s�a�l� �a�n�d� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� 
�A�m�o�n�g� �V�a�r�i�o�u�s� �G�r�o�u�p�s� �o�f� �S�t�u�d�e�n�t�s� 

�T�h�e� �s�t�u�d�e�n�t�s �� �p�a�t�t�e�r�n�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �a�n�a�l�y�z�e�d� �u�s�i�n�g� �t�h�e� �v�a�r�i�a�b�l�e�s� �o�f� �a�g�e�,� �g�e�n�d�e�r�,� 

�a�n�d� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�.� �S�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �w�a�s� 

�m�e�a�s�u�r�e�d� �u�s�i�n�g� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �w�i�t�h� �f�o�u�r� �s�u�b�s�c�a�l�e� 

�c�a�t�e�g�o�r�i�e�s�.� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �m�e�a�s�u�r�e�d� �u�s�i�n�g� �t�h�e� �W�a�y�s



�5�3� 

�o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �w�h�i�c�h� �u�s�e�s� �t�h�r�e�e� �s�u�b�s�c�a�l�e� �c�a�t�e�g�o�r�i�e�s�.� 

�E�a�c�h� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �a�t� �t�h�r�e�e� �i�n�t�e�r�v�a�l�s� �d�u�r�i�n�g� 

�t�h�e� �s�e�m�e�s�t�e�r�.� �T�h�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �v�a�r�i�a�b�l�e�s�,� �s�u�b�s�c�a�l�e�s�,� �a�n�d� 

�i�n�t�e�r�v�a�l�s� �o�f� �i�n�s�t�r�u�m�e�n�t� �p�r�e�s�e�n�t�a�t�i�o�n� �g�e�n�e�r�a�t�e� �s�i�x�t�y�-�t�h�r�e�e� 

�(�6�3�)� �c�o�m�p�a�r�i�s�o�n�s� �u�s�i�n�g� �T�-�t�e�s�t� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s�.� 

�A�n�a�l�y�s�i�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �r�e�q�u�i�r�e�d� �t�h�i�r�t�y�-�s�i�x� �(�3�6�)� 

�p�r�o�c�e�d�u�r�e�s� �w�h�i�l�e� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �r�e�q�u�i�r�e�d� �t�w�e�n�t�y�-�s�e�v�e�n� 

�(�2�7�)� �p�r�o�c�e�d�u�r�e�s�.� 

�T�h�i�s� �s�e�c�t�i�o�n� �p�r�e�s�e�n�t�s� �t�h�e� �f�i�n�d�i�n�g�s� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �T�-� 

�t�e�s�t� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� �a�n�d� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �p�a�r�t�s�.� 

�P�r�e�s�e�n�t�e�d� �f�i�r�s�t� �a�r�e� �t�h�e� �a�n�a�l�y�s�e�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� 

�s�e�c�o�n�d�l�y�,� �t�h�e� �a�n�a�l�y�s�e�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �R�e�a�d�e�r�s� �s�h�o�u�l�d� 

�n�o�t�e� �t�h�a�t� �t�h�e� �d�a�t�a� �i�s� �n�o�t� �p�r�e�s�e�n�t�e�d� �i�n� �n�u�m�e�r�i�c�a�l� �o�r�d�e�r� �o�f� 

�t�h�e� �h�y�p�o�t�h�e�s�e�s�.� �R�a�t�h�e�r�,� �t�h�e� �r�e�s�e�a�r�c�h� �d�a�t�a� �i�s� �s�t�r�u�c�t�u�r�e�d� �a�n�d� 

�p�r�e�s�e�n�t�e�d� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �c�o�n�c�e�p�t�u�a�l� �f�o�c�u�s� �o�f� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� 

�A�n�a�l�y�s�e�s� �o�f� �S�t�r�e�s�s� �A�p�p�r�a�i�s�a�l� 

�R�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �w�e�r�e� �o�r�i�g�i�n�a�l�l�y� 

�s�c�o�r�e�d� �o�n� �a� �L�i�k�e�r�t�-�t�y�p�e� �s�c�a�l�e� �w�i�t�h� �r�e�s�p�o�n�s�e�s� �1� �a�n�d� �2� 

�i�n�d�i�c�a�t�i�n�g� �"�n�o�t� �a�t� �a�l�l�"�,� �r�e�s�p�o�n�s�e�s� �3�,� �4�,� �a�n�d� �5� �i�n�d�i�c�a�t�i�n�g� 

�"�s�o�m�e�w�h�a�t�"�,� �a�n�d� �r�e�s�p�o�n�s�e�s� �6� �a�n�d� �7� �i�n�d�i�c�a�t�i�n�g�  ��e�x�t�r�e�m�e�l�y�"�.� 

�T�h�e�s�e� �r�e�s�p�o�n�s�e�s� �w�e�r�e� �c�o�n�v�e�r�t�e�d� �t�o� �a� �-�1�,� �0�,� �+�1� �s�c�a�l�e� �f�o�r� �m�o�r�e� 

�a�c�c�u�r�a�t�e� �c�o�m�p�u�t�a�t�i�o�n� �o�f� �t�h�e� �n�u�m�e�r�i�c�a�l� �d�a�t�a�.� �M�e�a�n� �v�a�l�u�e�s� �f�o�r� 

�t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �t�h�e�r�e�f�o�r�e� �h�a�v�e� �a� �m�i�n�i�m�u�m� �v�a�l�u�e� �o�f� �-



�5�4� 

�1� �(�n�o�t� �a�t� �a�l�l�)� �a�n�d� �a� �m�a�x�i�m�u�m� �v�a�l�u�e� �o�f� �+�1� �(�e�x�t�r�e�m�e�l�y�)� �w�i�t�h� �0� 

�r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� �m�e�d�i�a�n� �o�r� �"�s�o�m�e�w�h�a�t�"� �r�e�s�p�o�n�s�e�.� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� 
�A�c�h�i�e�v�e�m�e�n�t� 

�T�h�e� �f�i�r�s�t� �s�e�t� �o�f� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �a�n�a�l�y�z�e�d� �s�t�u�d�e�n�t�s �� 

�r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �f�o�u�r� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�u�b�s�c�a�l�e�s� �b�y� 

�l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�.� �T�h�e�s�e� �p�r�o�c�e�d�u�r�e�s� �a�d�d�r�e�s�s� 

�r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �f�i�v�e�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 

�b�e�t�w�e�e�n� �t�r�a�n�s�f�e�r� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �i�n� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l�.� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �a�t� �t�h�e� �p� �<� �.�0�5� �l�e�v�e�l� �w�e�r�e� �f�o�u�n�d� 

�b�e�t�w�e�e�n� �t�r�a�n�s�f�e�r� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �i�n� �t�h�r�e�e� �o�f� �t�h�e� 

�f�o�u�r� �s�u�b�s�c�a�l�e� �c�a�t�e�g�o�r�i�e�s�.� �T�h�e� �s�u�b�s�c�a�l�e� �o�f� �A�n�t�i�c�i�p�a�t�o�r�y� 

�T�h�r�e�a�t� �E�m�o�t�i�o�n� �w�a�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �(�p� �=� �.�0�2�2�1�)� �a�t� 

�t�h�e� �s�e�c�o�n�d� �p�r�e�s�e�n�t�a�t�i�o�n� �(�T�,�)� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� �T�a�b�l�e� �3� 

�i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t�e�d� �e�x�p�e�r�i�e�n�c�i�n�g� �a� 

�g�r�e�a�t�e�r� �s�e�n�s�e� �o�f� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n� �t�h�a�n� �d�i�d� 

�d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s�.� �T�a�b�l�e� �4� �r�e�v�e�a�l�s� �a� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �d�e�v�e�l�o�p�m�e�n�t�a�l� �a�n�d� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �a�t� 

�b�o�t�h� �T�;� �a�n�d� �T�5�.� �A�T� �b�o�t�h� �i�n�t�e�r�v�a�l�s� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� 

�e�x�p�r�e�s�s� �g�r�e�a�t�e�r� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� �t�h�a�n� �d�o� 

�t�h�e�i�r� �t�r�a�n�s�f�e�r� �c�o�u�n�t�e�r�p�a�r�t�s�.� �T�a�b�l�e� �5� �s�h�o�w�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e�s� �a�t� �a�n�y� �o�f� �t�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �i�n�t�e�r�v�a�l�s� �b�e�t�w�e�e�n� �t�h�e� 

�t�w�o� �g�r�o�u�p�s� �i�n� �t�h�e� �s�u�b�s�c�a�l�e� �o�f� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s�.� 

�H�o�w�e�v�e�r�,� �T�a�b�l�e� �6� �i�n�d�i�c�a�t�e�s� �t�h�e� �g�r�e�a�t�e�s�t� �a�m�o�u�n�t� �o�f� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s� �w�a�s� �f�o�u�n�d� �i�n� �t�h�e� �O�u�t�c�o�m�e� �B�e�n�e�f�i�t



�5�5� 

�E�m�o�t�i�o�n� �s�u�b�s�c�a�l�e� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� �O�u�t�c�o�m�e� �B�e�n�e�f�i�t� 

�E�m�o�t�i�o�n�s� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �f�o�r� �d�e�v�e�l�o�p�m�e�n�t�a�l� �a�n�d� 

�t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �a�t� �e�a�c�h� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �s�t�r�e�s�s� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�.� �D�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t� �e�x�p�e�r�i�e�n�c�i�n�g� �a� 

�g�r�e�a�t�e�r� �d�e�g�r�e�e� �o�f� �e�m�o�t�i�o�n� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �b�e�n�e�f�i�t� �o�f� �t�h�e�i�r� 

�c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�.� �I�t� �s�e�e�m�s� �p�o�s�s�i�b�l�e� 

�t�h�a�t� �D�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �p�e�r�c�e�i�v�e� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� 

�m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �t�o� �b�e� �a� �g�r�e�a�t�e�r� �a�c�c�o�m�p�l�i�s�h�m�e�n�t� �t�h�a�n� �d�o� 

�t�h�e�i�r� �T�r�a�n�s�f�e�r� �c�o�u�n�t�e�r�p�a�r�t�s�.� �T�h�e�r�e�f�o�r�e�,� �D�e�v�e�l�o�p�m�e�n�t�a�l� 

�s�t�u�d�e�n�t�s� �m�a�y� �t�e�n�d� �t�o� �v�i�e�w� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �a�s� �m�o�r�e� �b�e�n�e�f�i�c�i�a�l�.� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a� �a�l�l�o�w� 

�f�o�r� �t�h�e� �r�e�j�e�c�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �f�i�v�e�.� 

�S�e�v�e�r�a�l� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �f�o�r� 

�d�e�v�e�l�o�p�m�e�n�t�a�l� �a�n�d� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �a�r�e� �i�n�d�i�c�a�t�e�d�.� �T�h�e� 

�f�i�n�d�i�n�g�s� �s�u�g�g�e�s�t� �t�h�a�t� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� 

�t�o� �v�i�e�w� �t�h�e�i�r� �e�n�r�o�l�l�m�e�n�t� �i�n� �t�h�e� �c�o�u�r�s�e� �t�o� �b�e� �p�o�t�e�n�t�i�a�l�l�y� 

�b�e�n�e�f�i�c�i�a�l�.� �T�h�e� �b�e�n�e�f�i�c�i�a�l� �p�e�r�s�p�e�c�t�i�v�e� �o�f� �D�e�v�e�l�o�p�m�e�n�t�a�l� 

�s�t�u�d�e�n�t�s� �m�a�y� �a�l�s�o� �a�c�c�o�u�n�t� �f�o�r� �t�h�e�i�r� �h�i�g�h�e�r� �s�e�l�f�-�r�e�p�o�r�t� 

�s�c�o�r�e�s� �o�n� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s�.



�5�6� 

�T�A�B�L�E� �3� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� 
�b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�t� �T�h�r�e�e� 

�P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�D�e�v�e�l�o�p�.� �1�6�3� �-�0�.�2�4�9�1� �0�.�5�6�2�1� 
�3�3�1�.�0� �1�.�5�2�2�3� �0�.�1�2�8�9� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�3�3�9�0� �0�.�5�1�4�7� 

�D�e�v�e�l�o�p�.� �1�6�3� �-�0�.�3�4�3�5� �0�.�5�3�6�2� 
�3�3�1�.�0� �-�2�.�2�9�9�3�*� �0�.�0�2�2�1� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�2�0�9�3� �0�.�5�7�0�3� 

�D�e�v�e�l�o�p�.� �1�6�3� �-�0�.�3�9�4�1� �0�.�5�3�7�2� 
�3�3�1�.�0� �-�0�.�4�5�4�1� �0�.�6�5�0�1� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�3�6�6�5� �0�.�5�7�2�0� 

� � 

� 



�5�7� 

�T�A�B�L�E� �4� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� 
�b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�t� �T�h�r�e�e� 

�P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

� � 

�P�r�e�s�e�n�t�a�t�i�o�n� �N� �M�e�a�n� �S�t�d� �D�e�v�.� �D�F� �T� �P�r�o�b�>�|�T�|� 

�T�o� 

�D�e�v�e�l�o�p�.� �1�6�3� �0�.�4�6�4�4� �0�.�5�9�5�4� 
�3�3�1�.�0� �1�.�7�6�6�3� �0�.�0�7�8�3� 

�T�r�a�n�s�f�e�r� �1�7�0� �0�.�3�4�7�1� �0�.�6�1�6�1� 

�T�i� 

�D�e�v�e�l�o�p�.� �1�6�3� �0�.�3�1�0�7� �0�.�6�6�0�9� 
�3�3�1�.�0� �3�.�2�0�8�7�*�*� �0�.�0�0�1�5� 

�T�r�a�n�s�f�e�r� �1�7�0� �0�.�0�7�2�5� �0�.�6�9�2�4� 

�T�2� 

�D�e�v�e�l�o�p�.� �1�6�3� �0�.�3�1�2�8� �0�.�6�6�3�3� 
�3�3�1�.�0� �2�.�5�3�3�9�*�%� �0�.�0�1�1�7� 

�T�r�a�n�s�f�e�r� �1�7�0� �0�.�1�2�5�3� �0�.�6�8�6�2� 

�*� �p�<� �.�0�5� 
�k�k� �p� �<� �.�0�1� 

� 
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�T�A�B�L�E� �5� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� 
�b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�t� �T�h�r�e�e� 

�P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�D�e�v�e�l�o�p�.� �1�6�3� �-�0�.�8�4�4�1� �0�.�3�4�8�5� 
�3�3�1�.�0� �-�0�.�0�4�6�5� �0�.�9�6�3�0� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�8�4�2�3� �0�.�3�6�4�8� 

�D�e�v�e�l�o�p�.� �1�6�3� �-�0�.�7�8�7�7� �0�.�4�0�5�3� 
�3�3�1�.�0� �-�1�.�6�7�5�8� �0�.�0�9�4�7� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�~�0�.�7�0�7�0� �0�.�4�6�9�2� 

�D�e�v�e�l�o�p�.� �1�6�3� �-�0�.�6�5�6�4� �0�.�5�0�0�6� 
�3�3�1�.�0� �0�.�0�2�1�1� �0�.�9�8�3�2� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�6�5�7�6� �0�.�5�4�1�0� 

� � 

� 
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�T�A�B�L�E� �6� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �O�u�t�c�o�m�e� �B�e�n�e�f�i�t� �E�m�o�t�i�o�n�s� 
�b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�t� �T�h�r�e�e� 

�P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�D�e�v�e�l�o�p�.� �1�6�3� �0�.�0�8�7�4� �0�.�5�9�3�5� 
�3�3�1�.�0� �3�.�1�6�7�8�*�*� �0�.�0�0�1�7� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�1�1�9�1� �0�.�5�9�5�9� 

�D�e�v�e�l�o�p�.� �1�6�3� �-�0�.�0�8�5�8� �0�.�5�5�8�5� 
�3�3�1�.�0� �4�.�1�8�6�9�*�*� �0�.�0�0�0�0� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�3�5�0�0� �0�.�5�9�1�1� 

�D�e�v�e�l�o�p�.� �1�6�3� �0�.�0�0�6�1� �0�.�7�1�2�5� 
�3�3�1�.�0� �3�.�4�0�7�6�*�*� �0�.�0�0�0�7� 

�T�r�a�n�s�f�e�r� �1�7�0� �-�0�.�2�5�0�0� �0�.�6�5�8�9� 

� � 

�k�k� �p�<� �.�0�1� 

� 



�6�0� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �b�y� �A�g�e� �o�f� �S�t�u�d�e�n�t� 

�T�h�e� �v�a�r�i�a�b�l�e� �o�f� �s�t�u�d�e�n�t� �a�g�e� �i�s� �o�f� �f�o�c�a�l� �c�o�n�c�e�r�n� �i�n� 

�r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �s�e�v�e�n�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 

�b�e�t�w�e�e�n� �t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�2�5� �o�r� �u�n�d�e�r�)� �a�n�d� 

�n�o�n�t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�o�v�e�r� �2�5�)�i�n� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l�.� �O�n�l�y� �t�w�o� �o�f� �t�h�e� �t�w�e�l�v�e� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� 

�c�o�n�d�u�c�t�e�d� �w�i�t�h� �t�h�i�s� �v�a�r�i�a�b�l�e� �i�n�d�i�c�a�t�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e�.� �T�w�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �o�c�c�u�r�r�e�d� �w�i�t�h� �t�h�e� 

�s�u�b�s�c�a�l�e� �o�f� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�.� �O�n�e� �a�t� �t�h�e� �f�i�r�s�t� 

�(�T�o�)� �p�r�e�s�e�n�t�a�t�i�o�n� �a�n�d� �o�n�e� �a�t� �t�h�e� �s�e�c�o�n�d� �(�T�,�)� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� 

�t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�.� �O�l�d�e�r�,� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� 

�e�x�p�r�e�s�s�e�d� �m�o�r�e� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� �t�h�a�n� �d�i�d� �t�h�e� 

�y�o�u�n�g�e�r� �s�t�u�d�e�n�t�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �m�e�a�n� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s� 

�r�e�g�i�s�t�e�r�e�d� �i�n� �t�h�e� �m�i�n�u�s� �v�a�l�u�e� �o�f� �t�h�e� �s�c�a�l�e� �i�n�d�i�c�a�t�i�n�g� �a� �l�e�s�s� 

�t�h�a�n� �"�s�o�m�e�w�h�a�t�"� �r�e�s�p�o�n�s�e� �f�o�r� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�.� 

�T�a�b�l�e� �7� �d�i�s�p�l�a�y�s� �t�h�e� �d�a�t�a� �w�i�t�h� �s�t�a�t�i�s�t�i�c�a�l� �d�i�f�f�e�r�e�n�c�e�s�.� 

�T�a�b�l�e�s� �8�,� �9�,� �a�n�d� �1�0� �s�h�o�w� �n�o� �d�i�f�f�e�r�e�n�c�e� �(�a�t� �t�h�e� �p� �<� �.�0�5� 

�s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l�)� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s� �i�n� �t�h�e� �r�e�m�a�i�n�i�n�g� 

�s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�T�h�i�s� �s�t�u�d�y� �f�a�i�l�s� �t�o� �p�e�r�m�i�t� �a� �r�e�j�e�c�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �s�e�v�e�n�.� �T�e�n� �o�f� �t�h�e� �t�w�e�l�v�e� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� 

�c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� �d�a�t�a� �r�e�v�e�a�l�e�d� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� 

�t�w�o� �a�g�e� �g�r�o�u�p�s�.� �W�h�i�l�e� �d�i�f�f�e�r�e�n�c�e�s� �f�o�r� �t�h�e� �s�u�b�s�c�a�l�e� �o�f� 

�A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n� �w�e�r�e� �p�r�e�s�e�n�t� �a�t� �T�p� �a�n�d� �T�j�,� 

�c�o�m�p�a�r�i�s�o�n�s� �i�n� �t�h�e� �t�e�n� �o�t�h�e�r� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �d�o� �n�o�t� 

�i�n�d�i�c�a�t�e� �a�n�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s�.



�6�1� 

�I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �m�i�n�u�s� �v�a�l�u�e�s� �o�f� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �f�o�r� 

�A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� �a�t� �T�g� �a�n�d� �T�,� �d�o� �n�o�t� �f�a�v�o�r� 

�r�e�j�e�c�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �s�e�v�e�n�.� �E�v�e�n� �w�h�e�n� 

�s�t�a�t�i�s�t�i�c�a�l� �s�i�g�n�i�f�i�c�a�n�c�e� �i�s� �f�o�u�n�d�,� �t�h�e� �m�i�n�u�s� �v�a�l�u�e�s� �o�f� �t�h�e� 

�m�e�a�n� �s�c�o�r�e�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e� �r�e�p�o�r�t�e�d� �e�m�o�t�i�o�n�s� �a�r�e� �l�e�s�s� 

�t�h�a�n� �"�s�o�m�e�w�h�a�t�"� �e�v�e�n� �f�o�r� �t�h�e� �m�o�s�t� �t�h�r�e�a�t�e�n�e�d� �g�r�o�u�p�.



�6�2� 

�T�A�B�L�E� �7� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� �b�y� �A�g�e� 
�a�t� �T�h�r�e�e� �P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�3�6�8�5� �0�.�5�1�5�2� 
�3�8�3�.�0� �-�2�.�2�8�7�8�*� �0�.�0�2�2�7� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�2�2�9�4� �0�.�5�6�1�9� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�3�4�4�0� �0�.�5�3�4�1� 
�3�8�3�.�0� �-�2�.�0�6�1�3�*� �0�.�0�3�9�9� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�2�1�3�5� �0�.�5�9�0�2� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�4�0�0�2� �0�.�5�2�7�7� 
�3�8�3�.�0�  ��-�1�.�0�9�3�8� �0�.�2�7�4�7� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�3�3�0�2� �0�.�6�2�5�6� 

� � 

�*� �p�<� �.�0�5� 

� 



�6�3� 

�T�A�B�L�E� �8� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� �b�y� 
�A�g�e� �a�t� �T�h�r�e�e� �P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�P�r�e�s�e�n�t�a�t�i�o�n� �N� �M�e�a�n� �S�t�d� �D�e�v�.� �D�F� �T� �P�r�o�b�>�|�T�|� 

�T�o� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �0�.�3�6�5�3� �0�.�6�3�0�4� 
�3�8�3�.�0� �-�2�.�0�2�8�7� �0�.�0�6�7�3� 

�O�v�e�r� �2�5� �1�0�3� �0�.�4�9�2�1� �0�.�5�0�7�0� 

�T�1� 
�2�5� �&� �U�n�d�e�r� �2�8�2� �0�.�1�4�4�3� �0�.�6�9�0�5� 

�3�8�3�.�0� �-�1�.�2�9�9�2� �0�.�1�9�4�7� 
�O�v�e�r� �2�5� �1�0�3�.� �0�.�2�4�5�7� �0�.�6�4�1�8� 

�T�2� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �0�.�1�8�2�0� �0�.�6�8�2�0� 
�3�8�3�.�0� �-�1�.�6�1�3�4� �0�.�1�0�7�5� 

�O�v�e�r� �2�5� �1�0�3� �0�.�3�0�7�3� �0�.�6�5�4�6� 

� � 

� 
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�T�a�b�l�e� �9� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� �b�y� �A�g�e� �a�t� 
�T�h�r�e�e� �P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�8�6�3�1� �0�.�3�4�7�2� 
�3�8�3�.�0� �-�0�.�3�7�6�7� �0�.�7�0�6�6� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�8�4�8�5� �0�.�3�0�3�5� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�7�5�6�0� �0�.�4�3�0�9� 
�3�8�3�.�0� �0�.�1�8�1�1� �0�.�8�5�6�4� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�7�6�5�0� �0�.�4�3�6�9� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�6�8�8�6� �0�.�4�9�3�8� 
�3�8�3�.�0� �-�0�.�6�2�7�2� �0�.�5�3�0�9� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�6�5�2�4� �0�.�5�2�2�4� 

� � 

� 



�6�5� 

�T�A�B�L�E� �1�0� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �O�u�t�c�o�m�e� �B�e�n�e�f�i�t� �E�m�o�t�i�o�n�s� �b�y� �A�g�e� 
�a�t� �T�h�r�e�e� �P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�0�4�6�0� �0�.�5�8�5�3� 
�3�8�3�.�0� �-�0�.�5�3�1�6� �0�.�5�9�5�3� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�0�0�9�7� �0�.�6�1�9�2� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�2�5�4�4� �0�.�5�7�7�3� 
�3�8�3�.�0� �-�1�.�2�8�2�4� �0�.�2�0�0�5� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�1�6�7�4� �0�.�6�1�9�7� 

�2�5� �&� �U�n�d�e�r� �2�8�2� �-�0�.�1�0�7�2� �0�.�6�8�2�3� 
�3�8�3�.�0� �0�.�8�5�6�7� �0�.�3�9�2�1� 

�O�v�e�r� �2�5� �1�0�3� �-�0�.�1�7�4�7� �0�.�6�8�9�4� 

� � 

� 



�6�6� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �b�y� �G�e�n�d�e�r� �o�f� �S�t�u�d�e�n�t� 

�T�h�e� �q�u�e�s�t�i�o�n� �o�f� �h�o�w� �g�e�n�d�e�r� �m�a�y� �a�f�f�e�c�t� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� 

�i�s� �a�d�d�r�e�s�s�e�d� �i�n� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �n�i�n�e�:� �T�h�e�r�e� �a�r�e� �n�o� 

�d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �m�a�l�e� �a�n�d� �f�e�m�a�l�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� 

�T�w�e�l�v�e� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �w�i�t�h� �t�h�e� 

�v�a�r�i�a�b�l�e� �o�f� �g�e�n�d�e�r�.� �F�i�v�e� �o�f� �t�h�e� �p�r�o�c�e�d�u�r�e�s� �r�e�v�e�a�l�e�d� 

�d�i�f�f�e�r�e�n�c�e�s� �a�t� �t�h�e� �p� �<� �.�0�5� �s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l�.� �T�a�b�l�e� �1�1� 

�s�h�o�w�s� �g�e�n�d�e�r� �d�i�f�f�e�r�e�n�c�e�s� �w�i�t�h� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� 

�a�t� �t�h�e� �f�i�r�s�t� �(�T�g�)� �a�n�d� �s�e�c�o�n�d� �(�T� �,�)� �p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �t�h�e� 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�.� �F�e�m�a�l�e�s� �r�e�v�e�a�l� �m�o�r�e� �A�n�t�i�c�i�p�a�t�o�r�y� 

�T�h�r�e�a�t� �E�m�o�t�i�o�n�s� �a�t� �b�o�t�h� �T�g� �a�n�d� �T�,�.� �T�a�b�l�e� �1�2� �p�r�e�s�e�n�t�s� �d�a�t�a� 

�s�h�o�w�i�n�g� �m�a�l�e�s� �a�s� �e�x�p�e�r�i�e�n�c�i�n�g� �m�o�r�e� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� 

�E�m�o�t�i�o�n�s� �t�w�o� �d�a�y�s� �p�r�i�o�r� �t�o� �t�h�e�i�r� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �(�T�,�)� �a�n�d� 

�w�h�e�n� �t�e�s�t� �s�c�o�r�e�s� �w�e�r�e� �r�e�t�u�r�n�e�d� �(�T�j�)�.� �T�h�e� �f�i�n�a�l� �d�i�f�f�e�r�e�n�c�e� 

�w�a�s� �f�o�u�n�d� �a�t� �T�3� �f�o�r� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� �w�h�e�r�e� �f�e�m�a�l�e�s� 

�r�e�p�o�r�t�e�d� �a� �h�i�g�h�e�r� �r�a�t�e� �o�f� �t�h�i�s� �s�u�b�s�c�a�l�e� �(�s�e�e� �T�a�b�l�e� �1�3�)�.� �N�o� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �O�u�t�c�o�m�e� �B�e�n�e�f�i�t� 

�E�m�o�t�i�o�n� �(�s�e�e� �T�a�b�l�e� �1�4�)�.� 

�T�h�i�s� �s�t�u�d�y� �r�e�j�e�c�t�s� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �n�i�n�e�.� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �m�a�l�e� �a�n�d� �f�e�m�a�l�e� �c�o�m�m�u�n�i�t�y� 

�c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �w�e�r�e� �f�o�u�n�d� �i�n� �b�o�t�h� �o�f� 

�t�h�e� �A�n�t�i�c�i�p�a�t�o�r�y� �E�m�o�t�i�o�n� �s�u�b�s�c�a�l�e�s�.� �F�e�m�a�l�e�s� �t�e�n�d�e�d� �t�o� �b�e� 

�m�o�r�e� �t�h�r�e�a�t�e�n�e�d� �e�a�r�l�y� �i�n� �t�h�e� �s�e�m�e�s�t�e�r� �(�T�g�)� �a�n�d� �a�g�a�i�n� �b�e�f�o�r�e� 

�t�h�e� �f�i�r�s�t� �t�e�s�t� �(�T�,�)� �w�i�t�h� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s�.



�6�7� 

�M�a�l�e�s� �t�e�n�d�e�d� �t�o� �e�x�p�e�r�i�e�n�c�e� �m�o�r�e� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� 

�E�m�o�t�i�o�n�s� �p�r�i�o�r� �t�o� �t�h�e�i�r� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �(�T�,�)� �a�n�d� �a�g�a�i�n� �w�h�e�n� 

�t�h�e� �t�e�s�t� �g�r�a�d�e�s� �w�e�r�e� �r�e�t�u�r�n�e�d� �(�T�j�)�.� �F�i�n�a�l�l�y�,� �f�e�m�a�l�e�s� 

�r�e�v�e�a�l�e�d� �a� �s�t�r�o�n�g�e�r� �s�e�n�s�e� �o�f� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n� �a�f�t�e�r� 

�r�e�c�e�i�v�i�n�g� �t�h�e�i�r� �t�e�s�t� �g�r�a�d�e�s�(�T�j�)�.� �H�o�w�e�v�e�r�,� �G�e�n�d�e�r� �w�a�s� �n�o�t� 

�f�o�u�n�d� �t�o� �b�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �c�o�n�t�r�i�b�u�t�i�n�g� �f�a�c�t�o�r� �t�o� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �a�s� �m�e�a�s�u�r�e�d� �b�y� �e�i�t�h�e�r� �t�h�e� �f�i�r�s�t� �t�e�s�t� �g�r�a�d�e� �(�p� �=� 

�0�.�8�5�0�6�)� �o�r� �o�n� �f�i�n�a�l� �c�o�u�r�s�e� �g�r�a�d�e� �(�p� �=� �0�.�4�3�3�7�)�.
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�T�A�B�L�E� �1�1� 
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�A�n�a�l�y�s�e�s� �o�f� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� 

�C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �m�e�a�s�u�r�e�d� �u�s�i�n�g� �t�h�e� �W�a�y�s� �o�f� 

�C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �a�s� �r�e�f�e�r�e�n�c�e�d� �b�y� �F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� 

�(�1�9�8�5�)�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �u�s�i�n�g� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� 

�i�n� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �e�x�a�m�i�n�e� �i�f� �t�h�e�r�e� �w�e�r�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �s�t�y�l�e�s� �f�o�r� �d�i�f�f�e�r�e�n�t� �g�r�o�u�p�s� �o�f� �c�o�m�m�u�n�i�t�y� 

�c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �i�n�c�o�r�p�o�r�a�t�e�s� �t�h�r�e�e� 

�d�i�s�t�i�n�c�t� �s�u�b�s�c�a�l�e�s�:� �P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g�,� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� 

�C�o�p�i�n�g�,� �a�n�d� �S�o�c�i�a�l� �S�u�p�p�o�r�t�.� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �i�n�v�o�l�v�e�s� �t�a�s�k� �o�r�i�e�n�t�e�d� �b�e�h�a�v�i�o�r�s� 

�d�e�s�i�g�n�e�d� �t�o� �a�d�d�r�e�s�s� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �o�f� �a� �g�i�v�e�n� �s�i�t�u�a�t�i�o�n�.� 

�E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �i�n�v�o�l�v�e�s� �w�i�s�h�f�u�l�,� �e�s�c�a�p�i�s�t�,� �o�r� �s�e�l�f�-� 

�c�o�n�d�e�m�n�i�n�g� �b�e�h�a�v�i�o�r�s� �t�h�a�t� �c�e�n�t�e�r� �o�n� �s�e�l�f� �a�s� �o�p�p�o�s�e�d� �t�o� 

�c�e�n�t�e�r�i�n�g� �o�n� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �o�f� �t�h�e� �s�i�t�u�a�t�i�o�n�.� �S�o�c�i�a�l� 

�S�u�p�p�o�r�t� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �d�e�s�i�g�n�a�t�e�d� �a�s� �b�e�h�a�v�i�o�r�s� 

�d�e�s�i�g�n�e�d� �t�o� �g�a�i�n� �a�s�s�o�c�i�a�t�i�o�n�,� �e�m�p�a�t�h�y�,� �o�r� �s�u�p�p�o�r�t� �f�r�o�m� 

�o�t�h�e�r�s�.� �P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �v�i�e�w�e�d� �a�s� �t�h�e� 

�m�o�s�t� �p�r�o�d�u�c�t�i�v�e� �i�n� �a�d�d�r�e�s�s�i�n�g� �d�i�f�f�i�c�u�l�t� �i�s�s�u�e�s� �t�h�a�t� 

�g�e�n�e�r�a�l�l�y� �p�r�o�d�u�c�e� �s�t�r�e�s�s�.� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �a�n�d� �S�o�c�i�a�l� 

�S�u�p�p�o�r�t� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �w�i�d�e�l�y� �u�s�e�d� �i�n� �a� �v�a�r�i�e�t�y� �o�f� 

�c�o�p�i�n�g� �s�i�t�u�a�t�i�o�n�s� �b�u�t� �a�r�e� �n�o�t� �c�o�n�s�i�d�e�r�e�d� �a�s� �p�r�o�d�u�c�t�i�v�e� �a�s� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �i�n� �s�o�l�v�i�n�g� �s�i�t�u�a�t�i�o�n�a�l� �p�r�o�b�l�e�m�s�.� 

�S�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �a�r�e� �s�c�o�r�e�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �n�u�m�b�e�r� �o�f� �i�t�e�m�s� �c�h�e�c�k�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t� �f�o�r



�7�3� 

�e�a�c�h� �c�a�t�e�g�o�r�y�.� �T�h�e� �r�a�n�g�e� �o�f� �g�r�o�u�p� �m�e�a�n�s� �v�a�r�y� �a�c�r�o�s�s� 

�c�a�t�e�g�o�r�i�e�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �b�e�c�a�u�s�e� �o�f� �a�n� �u�n�e�q�u�a�l� �n�u�m�b�e�r� 

�o�f� �i�t�e�m�s� �i�n� �t�h�e� �c�a�t�e�g�o�r�i�e�s�.� �T�h�i�s� �s�e�c�t�i�o�n� �p�r�e�s�e�n�t�s� �t�h�e� �t�h�r�e�e� 

�s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �a�t� �t�h�r�e�e� 

�p�r�e�s�e�n�t�a�t�i�o�n� �i�n�t�e�r�v�a�l�s� �d�u�r�i�n�g� �t�h�e� �s�e�m�e�s�t�e�r� �o�f� �d�a�t�a� 

�c�o�l�l�e�c�t�i�o�n� �f�o�r� �t�h�e� �v�a�r�i�a�b�l�e�s� �o�f� �l�e�v�e�l� �o�f� �a�c�a�d�e�m�i�c� 

�p�r�e�p�a�r�e�d�n�e�s�s�,� �a�g�e�,� �a�n�d� �g�e�n�d�e�r�.� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� �b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� 

�P�r�e�p�a�r�e�d�n�e�s�s� 

�T�-�t�e�s�t� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �u�s�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �c�o�p�i�n�g� �a�n�d� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�.� 

�T�h�e�s�e� �p�r�o�c�e�d�u�r�e�s� �e�x�a�m�i�n�e� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �s�i�x�:� 

�T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �a�n�d� 

�d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� 

�O�n�l�y� �o�n�e� �o�f� �t�h�e� �n�i�n�e� �p�r�o�c�e�d�u�r�e�s� �c�o�n�d�u�c�t�e�d� �r�e�v�e�a�l�e�d� �a� 

�s�t�a�t�i�s�t�i�c�a�l� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �d�e�v�e�l�o�p�m�e�n�t�a�l� �a�n�d� �t�r�a�n�s�f�e�r� 

�s�t�u�d�e�n�t�s� �a�t� �t�h�e� �p� �<� �.�0�5� �s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l�.� �T�a�b�l�e� �1�5� �s�h�o�w�s� 

�t�h�a�t� �c�o�l�l�e�g�e� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �t�e�n�d�e�d� �t�o� �u�s�e� �m�o�r�e� �P�r�o�b�l�e�m� 

�F�o�c�u�s�e�d� �C�o�p�i�n�g� �d�u�r�i�n�g� �t�h�e� �e�a�r�l�y� �p�o�r�t�i�o�n� �o�f� �t�h�e� �s�e�m�e�s�t�e�r� �(�T�o�)� 

�t�h�a�n� �d�i�d� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t�a�l� �g�r�o�u�p�.� �T�a�b�l�e�s� �1�6� �a�n�d� �1�7� �i�n�d�i�c�a�t�e� 

�n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�r�a�n�s�f�e�r� �a�n�d� 

�d�e�v�e�l�o�p�m�e�n�t�a�l� �g�r�o�u�p�s� �f�o�r� �e�i�t�h�e�r� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �o�r� �S�o�c�i�a�l� 

�S�u�p�p�o�r�t� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� 

�H�a�v�i�n�g� �o�n�l�y� �o�n�e� �o�f� �n�i�n�e� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� �p�r�o�d�u�c�e� 

�a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s� �i�n�d�i�c�a�t�e�s



�7�4� 

�t�h�a�t� �t�h�e� �f�i�n�d�i�n�g�s� �d�o� �n�o�t� �a�l�l�o�w� �r�e�j�e�c�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �s�i�x�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� 

�t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �i�n� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�.



�7�5� 

�T�A�B�L�E� �1�5� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� 
�b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�t� �T�h�r�e�e� 

�P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� 

�P�r�e�s�e�n�t�a�t�i�o�n� �N� �M�e�a�n� �S�t�d� �D�e�v�.� �D�F� �T� �P�r�o�b�>�|�T�|� 

�T�o� 

�D�e�v�e�l�o�p�.� �1�6�3� �4�.�8�0�9�8� �3�.�1�1�2�2� 
�3�3�1�.�0� �-�2�.�7�1�3�0�*�*� �0�.�0�0�7�0� 

�T�r�a�n�s�f�e�r� �1�7�0� �5�.�7�2�9�4� �3�.�0�7�2�6� 

�T�y� 

�D�e�v�e�l�o�p�.� �1�6�3� �5�.�2�1�4�7� �3�.�4�4�3�9� 
�3�3�1�.�0� �1�.�2�2�5�7� �0�.�2�2�1�2� 

�T�r�a�n�s�f�e�r� �1�7�0� �4�.�7�5�8�8� �3�.�3�4�3�3� 

�T�2� 

�D�e�v�e�l�o�p�.� �1�6�3� �4�.�1�1�0�4� �3�.�5�1�1�8� 
�3�3�1�.�0� �-�0�.�8�6�8�9� �0�.�3�8�5�5� 

�T�r�a�n�s�f�e�r� �1�7�0� �4�.�4�2�9�4� �3�.�1�8�4�3� 

� � 

�k�k� �p�<� �.�0�1� 

� 



�7�6� 

�T�A�B�L�E� �1�6� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� 
�b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�t� �T�h�r�e�e� 
�P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� 

�P�r�e�s�e�n�t�a�t�i�o�n� �N� �M�e�a�n� �S�t�d� �D�e�v�.� �D�F� �T� �P�r�o�b�>�|�T�|� 

�T�o� 

�D�e�v�e�l�o�p�.� �1�6�3� �3�.�9�0�7�9� �3�.�5�6�0�4� 
�3�3�1�.�0� �-�1�.�2�3�9�3� �0�.�2�1�6�1� 

�T�r�a�n�s�f�e�r� �1�7�0� �4�.�3�9�4�1� �3�.�5�9�5�3� 

�T�y� 

�D�e�v�e�l�o�p�.� �1�6�3� �4�.�2�1�4�7� �3�.�7�7�8�9� 
�3�3�1�.�0� �-�1�.�0�4�2�8� �0�.�2�9�7�8� 

�T�r�a�n�s�f�e�r� �1�7�0� �4�.�6�4�1�1� �3�.�6�8�3�5� 

�T�2� 

�D�e�v�e�l�o�p�.� �1�6�3� �3�.�7�1�1�6� �3�.�6�7�9�6� 
�3�3�1�.�0� �-�0�.�9�4�7�7� �0�.�3�4�4�0� 

�T�r�a�n�s�f�e�r� �1�7�0� �4�.�0�8�8�2� �3�.�6�8�3�5� 

� � 

� 



�7�7� 

�T�A�B�L�E� �1�7� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� 
�b�y� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�t� �T�h�r�e�e� 

�P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� 

�P�r�e�s�e�n�t�a�t�i�o�n� �N� �M�e�a�n� �S�t�d� �D�e�v�.� �D�F� �T� �P�r�o�b�>�|�T�|� 

�T�o� 

�D�e�v�e�l�o�p�.� �1�6�3� �2�.�1�2�8�8� �1�.�5�4�8�1� 
�3�3�1�.�0� �-�0�.�8�7�4�9� �0�.�3�8�2�3� 

�T�r�a�n�s�f�e�r� �1�7�0� �2�.�2�7�6�4� �1�.�5�3�0�7� 

�T�y� 

�D�e�v�e�l�o�p�.� �1�6�3� �1�.�8�9�5�7� �1�.�6�9�0�9� 
�3�3�1�.�0� �0�.�0�7�7�3� �0�.�9�3�8�4� 

�T�r�a�n�s�f�e�r� �1�7�0� �1�.�8�8�2�3� �1�.�4�5�4�7� 

�T�2� 

�D�e�v�e�l�o�p�.� �1�6�3� �1�.�6�0�1�2� �1�.�7�2�6�8� 
�3�3�1�.�0� �0�.�1�4�0�4� �0�.�8�8�8�4� 

�T�r�a�n�s�f�e�r� �1�7�0� �1�.�5�7�6�4� �1�.�4�8�6�6� 

� � 

� 



�7�8� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� �b�y� �S�t�u�d�e�n�t� �A�g�e� 

�T�h�e� �d�a�t�a� �p�r�e�s�e�n�t�e�d� �h�e�r�e� �a�d�d�r�e�s�s�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� 

�n�u�m�b�e�r� �e�i�g�h�t�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�r�a�d�i�t�i�o�n�a�l� 

�a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�2�5� �y�e�a�r�s� �o�r� �u�n�d�e�r�)� �a�n�d� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� 

�a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�o�v�e�r� �2�5� �y�e�a�r�s� �o�f� �a�g�e�)� �i�n� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�.� 

�T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �w�i�t�h� �t�h�e� �v�a�r�i�a�b�l�e� �o�f� �a�g�e� �p�r�o�d�u�c�e�d� 

�s�e�v�e�r�a�l� �a�r�e�a�s� �o�f� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �g�r�o�u�p�s�.� 

�T�a�b�l�e� �1�8� �s�h�o�w�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �(�p� �=� �.�0�0�2�7�)� �i�n� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �p�r�i�o�r� �t�o� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �(�T�}�)�.� 

�I�n� �t�h�i�s� �f�i�n�d�i�n�g�,� �s�t�u�d�e�n�t�s� �o�v�e�r� �t�h�e� �a�g�e� �o�f� �2�5� �y�e�a�r�s� �r�e�p�o�r�t� 

�u�s�i�n�g� �m�o�r�e� �P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �b�e�f�o�r�e� �t�e�s�t� �t�i�m�e� �(�T�j�)�.� 

�A�l�s�o� �o�f� �i�n�t�e�r�e�s�t� �i�n� �T�a�b�l�e� �1�8� �i�s� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �o�f� �p� �=� �.�0�6�3�7� 

�f�o�r� �P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �a�f�t�e�r� �t�e�s�t� �g�r�a�d�e�s� �a�r�e� �r�e�t�u�r�n�e�d� 

�(�T�o�)�;� �h�o�w�e�v�e�r�,� �t�h�i�s� �s�t�a�t�i�s�t�i�c�a�l� �d�i�f�f�e�r�e�n�c�e� �d�o�e�s� �n�o�t� �m�e�e�t� �t�h�e� 

�p� �<�.�0�5� �s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l� �b�e�i�n�g� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� 

�E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �r�e�v�e�a�l�e�d� �t�h�e� �l�a�r�g�e�s�t� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �f�o�r� �t�r�a�d�i�t�i�o�n�a�l� �a�n�d� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� 

�a�g�e�d� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �s�a�m�p�l�e�.� �A�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �1�9�,� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �a�l�l� �t�h�r�e�e� �p�r�e�s�e�n�t�a�t�i�o�n� 

�i�n�t�e�r�v�a�l�s� �o�f� �t�h�e� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �s�u�b�s�c�a�l�e�.� �R�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� 

�t�h�a�t� �t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �r�e�l�y� �o�n� 

�E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �a�s� �a� �m�e�t�h�o�d� �o�f� �a�d�d�r�e�s�s�i�n�g� �t�h�e� 

�s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n� �o�f� �a� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �a�t� �e�a�c�h� �i�n�t�e�r�v�a�l� 

�o�f� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�.



�7�9� 

�T�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�f� �a�g�e� �a�l�s�o� �r�e�v�e�a�l�s� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s�.� 

�P�r�i�o�r� �t�o� �t�a�k�i�n�g� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �(�T�,�)�,� �o�l�d�e�r�,� 

�n�o�n�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� �s�h�o�w� �m�o�r�e� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �(�s�e�e� 

�T�a�b�l�e� �2�0�)�.� �A�l�s�o�,� �i�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �t�h�e� �l�e�v�e�l� �o�f� 

�p�r�o�b�a�b�i�l�i�t�y� �w�a�s� �p� �=� �.�0�7�3�6� �a�t� �t�h�e� �t�i�m�e� �s�t�u�d�e�n�t�s� �r�e�c�e�i�v�e�d� �t�e�s�t� 

�g�r�a�d�e�s� �(�T�j�)�.� �T�h�e� �m�e�a�n� �f�o�r� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �a�t� �T�2� �w�a�s� 

�4�.�7�5�7�2� �f�o�r� �t�h�e� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� �a�n�d� �4�.�0�8�1�5� �f�o�r� �t�h�e� 

�y�o�u�n�g�e�r�,� �t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s�.� �I�t� �a�p�p�e�a�r�s� �l�i�k�e�l�y� �t�h�a�t� �o�l�d�e�r� 

�s�t�u�d�e�n�t�s� �m�a�y� �h�a�v�e� �d�e�v�e�l�o�p�e�d� �f�a�m�i�l�y�,� �c�o�m�m�u�n�i�t�y�,� �o�r� �c�o�-�w�o�r�k�e�r� 

�n�e�t�w�o�r�k�s� �t�h�a�t� �s�u�p�p�o�r�t� �t�h�e�i�r� �a�c�a�d�e�m�i�c� �p�u�r�s�u�i�t�s�.� 

�O�v�e�r�a�l�l�,� �t�h�e� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �f�o�r� �t�h�e� �a�g�e� �v�a�r�i�a�b�l�e� 

�i�n�d�i�c�a�t�e�s� �t�h�a�t� �d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �u�s�e�d� �b�y� �t�h�e� 

�t�w�o� �a�g�e� �g�r�o�u�p�s�.� �T�r�a�d�i�t�i�o�n�a�l� �a�g�e� �s�t�u�d�e�n�t�s� �e�m�p�l�o�y� �m�o�r�e� 

�E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �d�u�r�i�n�g� �t�h�e� �e�a�r�l�y� �p�o�r�t�i�o�n� �o�f� �t�h�e� 
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�S�e�c�t�i�o�n� �I�I�I�:� �R�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �S�t�r�e�s�s� �A�p�p�r�a�i�s�a�l�,� �C�o�p�i�n�g� 
�S�t�r�a�t�e�g�i�e�s�,� �a�n�d� �A�c�a�d�e�m�i�c� �A�c�h�i�e�v�e�m�e�n�t� 

�T�h�i�s� �s�e�c�t�i�o�n� �o�f� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�e�s� �a�d�d�r�e�s�s�e�s� �t�h�o�s�e� 

�p�o�r�t�i�o�n�s� �o�f� �t�h�e� �s�t�u�d�y� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �v�a�l�u�e� 

�t�h�a�t� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �m�a�y� �h�a�v�e� �o�n� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �R�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� 

�t�o� �a�n�a�l�y�z�e� �t�h�e� �e�f�f�e�c�t�s� �o�n� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �t�h�a�t� �a�r�e� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �S�t�r�e�s�s� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e�.� �A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� 

�c�o�n�d�u�c�t�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� �e�f�f�e�c�t�s�,� �i�f� �a�n�y�,� �o�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�s� �m�e�a�s�u�r�e�d� �b�y� 

�t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t�.� 

�S�t�u�d�e�n�t� �p�a�t�t�e�r�n�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �a�r�e� �a�n�a�l�y�z�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e�i�r� �e�f�f�e�c�t� �o�n� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �T�h�e� �d�a�t�a� �a�n�a�l�y�s�e�s� �a�r�e� �d�i�v�i�d�e�d� �i�n�t�o� 

�t�w�o� �p�a�r�t�s�:� �t�h�e� �f�i�r�s�t� �p�a�r�t� �e�x�a�m�i�n�e�s� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �w�h�i�l�e� 

�t�h�e� �s�e�c�o�n�d� �p�a�r�t� �e�x�a�m�i�n�e�s� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� �a�r�r�a�n�g�e�m�e�n�t� 

�o�f� �s�u�b�s�c�a�l�e� �c�o�m�b�i�n�a�t�i�o�n�s� �a�n�d� �i�n�t�e�r�v�a�l�s� �o�f� �i�n�s�t�r�u�m�e�n�t� 

�p�r�e�s�e�n�t�a�t�i�o�n� �g�e�n�e�r�a�t�e� �s�e�v�e�n�t�e�e�n� �(�1�7�)� �d�i�f�f�e�r�e�n�t� �a�n�a�l�y�s�e�s� �o�f� 

�s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �t�h�r�e�e� �(�3�)� 

�d�i�f�f�e�r�e�n�t� �a�n�a�l�y�s�e�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�n�d� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.� �T�h�e�s�e� �a�n�a�l�y�s�e�s� �h�a�v�e� �b�e�e�n� �c�o�n�d�e�n�s�e�d� �i�n�t�o� �t�h�r�e�e� 

�t�a�b�l�e�s� �f�o�r� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �t�w�o� �t�a�b�l�e�s� �f�o�r� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�.
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�S�t�r�e�s�s� �A�p�p�r�a�i�s�a�l� 

�R�e�g�r�e�s�s�i�o�n� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� 

�d�a�t�a� �t�o� �a�n�a�l�y�z�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� 

�a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �A� �r�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e� �w�a�s� 

�s�e�l�e�c�t�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� �d�a�t�a� �b�e�c�a�u�s�e� �t�h�i�s� �p�r�o�c�e�d�u�r�e� �p�r�o�d�u�c�e�s� 

�a�n� �R�-�s�q�u�a�r�e� �s�t�a�t�i�s�t�i�c�.� �T�h�e� �R�-�s�q�u�a�r�e� �s�t�a�t�i�s�t�i�c� �r�e�v�e�a�l�s� �t�h�e� 

�"�p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �i�n� �Y� �t�h�a�t� �i�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h�,� 

�d�e�t�e�r�m�i�n�e�d� �b�y�,� �o�r� �a�c�c�o�u�n�t�e�d� �f�o�r� �b�y� �t�h�e� �v�a�r�i�a�n�c�e� �i�n� �X�"� 

�(�G�u�i�l�f�o�r�d� �a�n�d� �F�r�u�c�h�t�e�r�,� �1�9�7�8�,� �p�.� �3�5�8�)�.� �F�o�r� �t�h�i�s� �s�t�u�d�y�,� �R�-� 

�s�q�u�a�r�e� �a�n�a�l�y�s�i�s� �i�s� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �t�h�e� 

�v�a�r�i�a�t�i�o�n� �i�n� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�f� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� 

�t�h�a�t� �i�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h�,� �d�e�t�e�r�m�i�n�e�d� �b�y�,� �o�r� �a�c�c�o�u�n�t�e�d� �f�o�r� �b�y� 

�t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� 

�A�t� �e�a�c�h� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�,� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �g�i�v�e�n� �a� �s�e�p�a�r�a�t�e� �s�c�o�r�e� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �f�o�u�r� 

�s�u�b�s�c�a�l�e�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� �T�h�e� �S�t�r�e�s�s� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�u�b�s�c�a�l�e�s� �w�e�r�e� �t�h�e�n� �r�e�g�r�e�s�s�e�d� �o�n� �t�h�e� �s�t�u�d�e�n�t�s �� 

�f�i�n�a�l� �c�o�u�r�s�e� �g�r�a�d�e� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�,� �i�f� �a�n�y�,� 

�b�e�t�w�e�e�n� �t�h�e� �t�w�o� �s�c�o�r�e�s�.� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�u�b�s�c�a�l�e�s� �w�e�r�e� 

�m�e�a�s�u�r�e�d� �i�n� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �w�a�y�s�.� �F�i�r�s�t�,� �s�u�b�s�c�a�l�e�s� �w�e�r�e� 

�i�n�d�e�p�e�n�d�e�n�t�l�y� �r�e�g�r�e�s�s�e�d� �o�n� �c�o�u�r�s�e� �g�r�a�d�e�s� �(�T�a�b�l�e� �2�4�)�;� 

�s�e�c�o�n�d�l�y�,� �t�h�e� �s�u�b�s�c�a�l�e�s� �w�e�r�e� �c�o�m�b�i�n�e�d� �b�y� �c�a�t�e�g�o�r�y� �a�n�d� 

�a�v�e�r�a�g�e�d� �a�c�r�o�s�s� �t�h�r�e�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �(�T�a�b�l�e� �2�5�)�;� �a�n�d� �t�h�i�r�d�l�y�,� 

�a�l�l� �s�u�b�s�c�a�l�e�s� �o�f� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �w�e�r�e� �c�o�m�b�i�n�e�d� �t�o



�8�9� 

�d�e�t�e�r�m�i�n�e� �t�h�e�i�r� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t� �o�n� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� 

�(�T�a�b�l�e� �2�6�)�.� 

�R�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e�s� �u�s�i�n�g� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�s� �t�h�e� 

�p�r�e�d�i�c�t�o�r� �v�a�r�i�a�b�l�e� �o�f� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �a�d�d�r�e�s�s�e�s� 

�r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �o�n�e�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 

�a�m�o�n�g� �f�o�u�r� �c�a�t�e�g�o�r�i�e�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �i�n� �r�e�l�a�t�i�o�n� �t�o� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� �W�h�e�n� 

�m�e�a�s�u�r�e�d� �i�n�d�e�p�e�n�d�e�n�t�l�y� �a�n�d� �r�e�g�r�e�s�s�e�d� �o�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�,� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�u�b�s�c�a�l�e�s� �d�i�d� �n�o�t� �s�h�o�w� 

�h�i�g�h� �l�e�v�e�l�s� �o�f� �a�s�s�o�c�i�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �R�-� 

�s�q�u�a�r�e� �v�a�l�u�e�s� �f�o�r� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�u�b�s�c�a�l�e�s� �r�a�n�g�e�d� �a�s� �l�o�w� �a�s� 

�0�.�0�0�0� �f�o�r� �b�o�t�h� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� �a�n�d� �O�u�t�c�o�m�e� 

�B�e�n�e�f�i�t� �E�m�o�t�i�o�n�s� �a�t� �T�;� �t�o� �a� �h�i�g�h� �o�f� �0�.�0�7�7� �f�o�r� �O�u�t�c�o�m�e� �H�a�r�m� 

�E�m�o�t�i�o�n�s� �a�t� �T�j� �(�S�e�e� �T�a�b�l�e� �2�4�)�.� �T�h�i�s� �e�x�a�m�i�n�a�t�i�o�n� �o�f� 

�i�n�d�i�v�i�d�u�a�l� �s�t�r�e�s�s� �s�u�b�s�c�a�l�e�s� �a�t� �v�a�r�i�o�u�s� �p�r�e�s�e�n�t�a�t�i�o�n�s� �r�e�v�e�a�l�s� 

�t�h�a�t� �e�v�e�n� �t�h�e� �s�t�r�o�n�g�e�s�t� �o�f� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �s�t�r�e�s�s� �a�n�d� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �(�R�p� �=� �0�.�0�7�7� �f�o�r� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� 

�a�t� �T�,�)� �f�a�i�l�s� �t�o� �p�r�o�d�u�c�e� �r�e�l�i�a�b�l�e� �p�r�e�d�i�c�t�i�v�e� �v�a�l�u�e�.� �W�h�e�n� 

�m�e�a�s�u�r�e�d� �i�n�d�e�p�e�n�d�e�n�t�l�y� �a�t� �d�i�f�f�e�r�e�n�t� �p�r�e�s�e�n�t�a�t�i�o�n�s�,� �t�h�e� 

�s�t�r�e�s�s� �s�u�b�s�c�a�l�e�s� �d�o� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �e�x�p�l�a�i�n� �t�h�e� �v�a�r�i�a�n�c�e� 

�i�n� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� 

�T�h�e� �s�e�c�o�n�d� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �a�v�e�r�a�g�e�d� �t�h�e� 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�u�b�s�c�a�l�e� �s�c�o�r�e� �a�c�r�o�s�s� �t�h�e� �t�h�r�e�e� 

�p�r�e�s�e�n�t�a�t�i�o�n� �i�n�t�e�r�v�a�l�s�.� �T�a�b�l�e� �2�5� �p�r�o�v�i�d�e�s� �t�h�e� �f�o�u�r� �R�-�s�q�u�a�r�e� 

�v�a�l�u�e�s� �o�f� �t�h�i�s� �m�e�a�s�u�r�e�m�e�n�t�.� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� �a�g�a�i�n



�9�0� 

�s�h�o�w� �t�h�e� �h�i�g�h�e�s�t� �d�e�g�r�e�e� �o�f� �e�x�p�l�a�n�a�t�i�o�n� �(�R�j� �=� �0�.�0�5�4�)� �a�m�o�n�g� 

�t�h�e� �f�o�u�r� �s�u�b�s�c�a�l�e�s�.� �A�l�t�h�o�u�g�h� �t�h�e� �R�y� �o�f� �0�.�0�5�4� �f�o�r� �O�u�t�c�o�m�e� 

�H�a�r�m� �E�m�o�t�i�o�n�s� �d�o�e�s� �n�o�t� �p�r�e�s�e�n�t� �h�i�g�h� �p�r�e�d�i�c�t�a�b�i�l�i�t�y� �o�f� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�,� �i�t� �d�o�e�s� �p�r�o�v�i�d�e� �n�o�t�i�c�e�a�b�l�y� �m�o�r�e� 

�e�x�p�l�a�n�a�t�i�o�n� �t�h�a�n� �d�o� �t�h�e� �o�t�h�e�r� �t�h�r�e�e� �s�t�r�e�s�s� �s�u�b�s�c�a�l�e�s�.� 

�T�h�e� �l�a�s�t� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �c�o�m�b�i�n�e�s� �a�l�l� �f�o�u�r� �o�f� �t�h�e� �s�u�b�s�c�a�l�e�s� �a�t� �a�l�l� �t�h�r�e�e� 

�p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �r�e�s�u�l�t�s� �i�n� �o�n�e� �e�x�p�l�a�n�a�t�o�r�y� �v�a�l�u�e�.� �T�a�b�l�e� 

�2�6� �s�h�o�w�s� �t�h�e� �c�o�m�b�i�n�e�d� �e�f�f�e�c�t� �o�f� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �t�o� 

�h�a�v�e� �a�n� �R�-�S�q�u�a�r�e� �o�f� �0�.�1�1�0�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� 

�G�u�i�l�f�o�r�d� �a�n�d� �F�r�u�c�h�t�e�r� �(�1�9�7�8�)�,� �e�l�e�v�e�n� �p�e�r�c�e�n�t� �o�f� �t�h�e� 

�v�a�r�i�a�t�i�o�n� �i�n� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�f� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� 

�i�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h�,� �d�e�t�e�r�m�i�n�e�d� �b�y�,� �o�r� �a�c�c�o�u�n�t�e�d� �f�o�r� �b�y� �t�h�e� 

�i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� 

�B�a�s�e�d� �o�n� �t�h�e� �o�b�s�e�r�v�a�t�i�o�n� �t�h�a�t� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� 

�w�e�r�e� �n�o�t�i�c�e�a�b�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�e� �o�t�h�e�r� �S�t�r�e�s�s� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�u�b�s�c�a�l�e�s� �i�n� �T�a�b�l�e�s� �2�4� �a�n�d� �2�5�,� �t�h�i�s� �s�t�u�d�y� 

�r�e�j�e�c�t�s� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �o�n�e�:� �t�h�e�r�e� �a�r�e� �n�o� 

�d�i�f�f�e�r�e�n�c�e�s� �a�m�o�n�g� �f�o�u�r� �c�a�t�e�g�o�r�i�e�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �i�n� 

�r�e�l�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s�.� �R�e�g�r�e�s�s�i�o�n� �p�r�o�c�e�d�u�r�e�s� �o�n� �t�h�e� �d�a�t�a� �r�e�v�e�a�l� �t�h�a�t� �t�h�e� 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �p�o�s�s�e�s�s�e�s� �a� �v�e�r�y� �l�o�w� �a�s�s�o�c�i�a�t�i�o�n� �t�o� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�,� �b�u�t� �t�h�a�t� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� �s�h�o�w� 

�n�o�t�i�c�e�a�b�l�y� �m�o�r�e� �a�s�s�o�c�i�a�t�i�o�n� �t�h�a�n� �t�h�e� �o�t�h�e�r� �t�h�r�e�e� �s�u�b�s�c�a�l�e�s�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �s�t�u�d�e�n�t� �c�o�n�c�e�r�n� �a�b�o�u�t� �a� �h�a�r�m�f�u�l� 

�o�u�t�c�o�m�e� �f�o�r� �t�h�e� �c�o�u�r�s�e� �i�s� �m�o�s�t� �l�i�k�e�l�y� �t�o� �b�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h
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�s�t�u�d�e�n�t� �g�r�a�d�e�s�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �f�a�i�l�i�n�g� �t�h�e� 

�c�o�u�r�s�e� �(�a� �h�a�r�m�f�u�l� �o�u�t�c�o�m�e�)� �t�e�n�d� �t�o� �h�a�v�e� �t�h�e� �g�r�e�a�t�e�s�t� �i�m�p�a�c�t� 

�o�n� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �a�s� �m�e�a�s�u�r�e�d� �b�y� �t�r�a�d�i�t�i�o�n�a�l� �t�e�s�t�i�n�g� 

�a�n�d� �g�r�a�d�i�n�g�.� �H�o�w�e�v�e�r�,� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �i�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� 

�o�n�l�y� �a� �s�m�a�l�l� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�t�i�o�n� �i�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.
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�T�a�b�l�e� �2�4� 

�S�u�m�m�a�r�y� �T�a�b�l�e� �f�o�r� �R�e�g�r�e�s�s�i�o�n� �A�n�a�l�y�s�i�s� �o�f� 
�S�t�r�e�s�s� �S�u�b�s�c�a�l�e�s� �o�n� �A�c�a�d�e�m�i�c� �A�c�h�i�e�v�e�m�e�n�t� �a�t� 

�T�h�r�e�e� �P�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

� � 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �S�u�b�s�c�a�l�e� �M�e�a�n� �R�9�2� 

� � 

�A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� 

�T�o� �0�.�0�0�7�5� �0�.�0�0�9� 
�P�r�e�s�e�n�t�a�t�i�o�n� �T�y� �-�0�.�0�3�2�1� �0�.�0�1�0� 

�T�>� �0�.�1�1�2�6� �0�.�0�4�5� � � 
� � 

�A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� 

�T�o� �-�0�.�7�4�9�6� �0�.�0�0�4� 

�P�r�e�s�e�n�t�a�t�i�o�n� �T�1� �-�0�.�5�6�1�5� �0�.�0�0�0� 
�T�>� �-�0�.�6�1�1�1� �0�.�0�0�8� 

� � 

�O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� 

�T�o� �0�.�7�9�3�0� �0�.�0�1�3� 
�P�r�e�s�e�n�t�a�t�i�o�n� �T�y� �0�.�6�5�0�3� �0�.�0�1�1� 

�T�>� �0�.�5�5�6�7� �0�.�0�7�7� � � 
� � 

�O�u�t�c�o�m�e� �B�e�n�e�f�i�t� �E�m�o�t�i�o�n�s� 

�T�o� �-�0�.�3�7�2�1� �0�.�0�0�4� 
�P�r�e�s�e�n�t�a�t�i�o�n� �T�y� �-�0�.�1�6�3�7� �0�.�0�0�0� 

�T�>� �-�0�.�2�3�9�8� �0�.�0�4�5� � � 
� � 

� 



�9�3� 

�T�a�b�l�e� �2�5� 

�S�u�m�m�a�r�y� �T�a�b�l�e� �f�o�r� �R�e�g�r�e�s�s�i�o�n� �A�n�a�l�y�s�i�s� �o�f� �S�t�r�e�s�s� 
�Q�u�e�s�t�i�o�n�n�a�i�r�e� �S�u�b�s�c�a�l�e� �A�v�e�r�a�g�e�s� �o�n� �A�c�a�d�e�m�i�c� �A�c�h�i�e�v�e�m�e�n�t� 

� � 

� � 

� � 

� � 

� � 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �S�u�b�s�c�a�l�e� �M�e�a�n� �R�-�S�q�u�a�r�e� 

�A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� �0�.�0�0�3�6� �0�.�0�3�1� 

�A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� �-�0�.�6�2�2�8� �0�.�0�0�4� 

�O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� �0�.�6�2�1�1� �0�.�0�5�4� 

� � 

�O�u�t�c�o�m�e� �B�e�n�e�f�i�t� �E�m�o�t�i�o�n�s� �~�0�.�2�4�8�9� �0�.�0�1�6� 

� � 

� 
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�T�a�b�l�e� �2�6� 

�S�u�m�m�a�r�y� �T�a�b�l�e� �f�o�r� �R�e�g�r�e�s�s�i�o�n� �A�n�a�l�y�s�i�s� �o�f� �C�o�m�b�i�n�e�d� 
�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �S�u�b�s�c�a�l�e�s� �o�n� �A�c�a�d�e�m�i�c� �A�c�h�i�e�v�e�m�e�n�t� 

� � 

�S�o�u�r�c�e� �D�F� �M�e�a�n� �S�q�u�a�r�e� �R�o� 

� � 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 
�S�u�b�s�c�a�l�e�s� �1�2� �7�4�4�.�4�5� �0�.�1�1�0� 

� � 

� 
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�C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� 

�R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �t�w�o� �i�s� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e�s� �a�m�o�n�g� �t�h�r�e�e� �c�a�t�e�g�o�r�i�e�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �i�n� 

�r�e�l�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� �a�c�e�h�i�e�v�e�m�e�n�t� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s�.� �I�n� �a�d�d�r�e�s�s�i�n�g� �t�h�i�s� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�,� 

�c�o�m�p�a�r�i�s�o�n�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �w�i�t�h� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� 

�h�a�v�e� �b�e�e�n� �l�i�m�i�t�e�d� �t�o� �t�h�e� �T�;� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �W�a�y�s� �o�f� 

�C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t�.� �T�h�e� �e�m�p�h�a�s�i�s� �f�o�r� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �i�s� 

�f�o�u�n�d� �a�t� �t�h�e� �T�,� �p�r�e�s�e�n�t�a�t�i�o�n�.� �I�t� �i�s� �a�t� �t�h�i�s� �p�o�i�n�t� �t�h�a�t� �t�h�e� 

�s�t�r�e�s�s�f�u�l� �e�n�c�o�u�n�t�e�r� �h�e�i�g�h�t�e�n�s� �a�n�d� �i�t� �i�s� �h�e�r�e� �t�h�a�t� �e�f�f�e�c�t�i�v�e� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �c�a�n� �h�a�v�e� �t�h�e� �m�a�x�i�m�u�m� �i�m�p�a�c�t� �o�n� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.� �M�e�c�h�a�n�i�c� �(�1�9�6�2�)� �w�a�s� �a�m�o�n�g� �t�h�e� �e�a�r�l�y� 

�r�e�s�e�a�r�c�h�e�r�s� �t�o� �d�o�c�u�m�e�n�t� �t�h�a�t� �t�h�e� �d�e�g�r�e�e� �o�f� �s�t�r�e�s�s� �r�e�a�c�t�i�o�n� 

�i�n�c�r�e�a�s�e�s� �a�s� �t�h�e� �d�a�t�e� �o�f� �a�n� �e�x�a�m�i�n�a�t�i�o�n� �a�p�p�r�o�a�c�h�e�s�.� �I�n� 

�d�e�s�c�r�i�b�i�n�g� �t�h�e� �r�e�a�c�t�i�o�n�s� �o�f� �g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t�s� �f�a�c�i�n�g� �a� 

�c�r�i�t�i�c�a�l� �e�x�a�m�i�n�a�t�i�o�n�,� �M�e�c�h�a�n�i�c� �(�1�9�6�2�)� �n�o�t�e�s� �t�h�a�t� �"�w�h�e�n� �t�h�e� 

�e�x�a�m�i�n�a�t�i�o�n�s� �a�r�e� �n�e�a�r�l�y� �u�p�o�n� �t�h�e� �s�t�u�d�e�n�t�,� �a�n�x�i�e�t�y� �i�s� �v�e�r�y� 

�h�i�g�h�,� �e�v�e�n� �f�o�r� �t�h�o�s�e� �r�a�t�e�d� �a�s� �l�o�w�-�a�n�x�i�e�t�y� �p�e�r�s�o�n�s�"� �(�p�.� �1�4�3�)�.� 

�F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�5�)� �f�o�u�n�d� �t�h�a�t� �9�4�%� �o�f� �t�h�e� 

�s�u�b�j�e�c�t�s� �i�n� �t�h�e�i�r� �s�t�u�d�y� �o�f� �e�x�a�m�i�n�a�t�i�o�n� �s�t�r�e�s�s� �r�e�p�o�r�t�e�d� �T�;� �t�o� 

�o�f�f�e�r� �t�h�e� �h�i�g�h�e�s�t� �d�e�g�r�e�e� �o�f� �a�m�b�i�g�u�i�t�y�.� �T�h�e� �a�m�b�i�g�u�i�t�y� 

�e�x�p�e�r�i�e�n�c�e�d� �b�y� �s�t�u�d�e�n�t�s� �r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e�y� �d�o� 

�n�o�t� �k�n�o�w� �e�x�a�c�t�l�y� �w�h�a�t� �w�i�l�l� �b�e� �o�n� �t�h�e� �e�x�a�m�i�n�a�t�i�o�n� �n�o�r� �h�o�w� 

�w�e�l�l� �t�h�e�y� �m�i�g�h�t� �d�o�.� �"�I�n� �s�i�t�u�a�t�i�o�n�s� �t�h�a�t� �a�r�e� �h�i�g�h�l�y� 

�a�m�b�i�g�u�o�u�s�,� �i�t� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �e�v�a�l�u�a�t�e� �w�h�a�t� �t�h�e� �l�i�k�e�l�y� 

�o�u�t�c�o�m�e� �w�i�l�l� �b�e�.� �.�.� �.� �W�h�i�c�h� �m�e�a�n�s� �t�h�a�t� �b�o�t�h� �t�h�r�e�a�t� �a�n�d



�9�6� 

�c�h�a�l�l�e�n�g�e� �e�m�o�t�i�o�n�s� �a�r�e� �a�p�t� �t�o� �b�e� �e�x�p�e�r�i�e�n�c�e�d�.� �.�.�.� 

�T�h�e�r�e�f�o�r�e�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �s�t�a�g�e� �o�f� �a�n� �e�n�c�o�u�n�t�e�r�,� �a�s� �l�o�n�g� 

�a�s� �t�h�e� �p�e�r�s�o�n� �m�a�k�e�s� �a�p�p�r�a�i�s�a�l�s� �a�b�o�u�t� �a�n� �a�m�b�i�g�u�o�u�s� �f�u�t�u�r�e�,� �h�e� 

�o�r� �s�h�e� �c�a�n� �e�x�p�e�r�i�e�n�c�e� �b�o�t�h� �t�h�r�e�a�t� �a�n�d� �c�h�a�l�l�e�n�g�e� �e�m�o�t�i�o�n�s�"� 

�(�p�.� �1�5�3�)�.� �I�l�l�u�s�t�r�a�t�i�n�g� �h�o�w� �t�h�e� �T�,� �p�e�r�i�o�d� �i�s� �c�r�i�t�i�c�a�l� �t�o� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�,� �F�o�l�k�m�a�n� �(�1�9�8�4�)� �f�o�u�n�d� �t�h�e� �"�g�r�e�a�t�e�r� �t�h�e� 

�a�m�b�i�g�u�i�t�y�,� �t�h�e� �m�o�r�e� �i�n�f�e�r�e�n�c�e� �[�b�a�s�e�d� �o�n� �e�x�p�e�r�i�e�n�c�e�s� �a�n�d� 

�p�e�r�s�o�n�a�l�i�t�y� �d�i�s�p�o�s�i�t�i�o�n�s�]� �i�s� �r�e�q�u�i�r�e�d� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� 

�m�o�r�e� �i�n�f�l�u�e�n�c�e� �p�e�r�s�o�n� �f�a�c�t�o�r�s� �h�a�v�e� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� 

�m�e�a�n�i�n�g� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�f�i�g�u�r�a�t�i�o�n�"� �(�p�.� �8�4�1�)�.� 

�A�t� �t�h�e� �T�,� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� 

�L�i�s�t�,� �s�t�u�d�e�n�t�s� �w�e�r�e� �s�c�o�r�e�d� �o�n� �e�a�c�h� �o�f� �t�h�e� �t�h�r�e�e� �s�u�b�s�c�a�l�e�s� 

�i�d�e�n�t�i�f�i�e�d� �b�y� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� �T�o� �f�a�c�i�l�i�t�a�t�e� �c�o�m�p�a�r�i�s�o�n� �o�f� 

�t�h�e� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �s�u�b�s�c�a�l�e�s� �t�o� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�,� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�s�s�i�g�n�e�d� �t�o� �t�h�e�i�r� �h�i�g�h�e�s�t� �s�c�o�r�i�n�g� 

�s�u�b�s�c�a�l�e�.� �W�h�i�l�e� �e�a�c�h� �s�t�u�d�e�n�t� �r�e�c�e�i�v�e�d� �a� �m�e�a�s�u�r�e� �f�o�r� �e�a�c�h� �o�f� 

�t�h�e� �t�h�r�e�e� �c�o�p�i�n�g� �s�u�b�s�c�a�l�e�s�,� �e�a�c�h� �s�t�u�d�e�n�t� �w�a�s� �c�a�t�e�g�o�r�i�z�e�d� 

�i�n�t�o� �h�i�s� �o�r� �h�e�r� �h�i�g�h�e�s�t� �s�c�o�r�i�n�g� �s�u�b�s�c�a�l�e� �a�t� �T�,� �t�o� �f�a�c�i�l�a�t�e� �a� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� 

�S�t�u�d�e�n�t�s� �w�i�t�h� �e�q�u�a�l� �s�c�o�r�e�s� �f�o�r� �t�w�o� �o�r� �m�o�r�e� �o�f� �t�h�e� �s�u�b�s�c�a�l�e�s� 

�(�n� �=� �1�0�)� �w�e�r�e� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �a�n�a�l�y�s�i�s�.� 

�W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �m�e�a�s�u�r�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �t�w�o� 

�d�i�f�f�e�r�e�n�t� �a�n�a�l�y�s�e�s�.� �I�n� �T�a�b�l�e� �2�7�,� �t�h�e� �n�u�m�b�e�r� �o�f� �s�t�u�d�e�n�t�s� �i�n� 

�e�a�c�h� �s�u�b�s�c�a�l�e� �a�n�d� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �o�f� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� 

�f�o�r� �e�a�c�h� �s�u�b�s�c�a�l�e� �a�r�e� �p�r�e�s�e�n�t�e�d�.� �T�h�e� �f�r�e�q�u�e�n�c�y� �f�o�r� �c�o�p�i�n�g� 

�s�u�b�s�c�a�l�e�s� �s�e�l�e�c�t�e�d� �b�y� �s�t�u�d�e�n�t�s� �i�n�d�i�c�a�t�e� �a� �p�r�e�f�e�r�e�n�c�e� �f�o�r



�9�7� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �a�n�d� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �o�v�e�r� 

�S�o�c�i�a�l� �S�u�p�p�o�r�t�.� �A�n� �a�d�d�i�t�i�o�n�a�l� �2�.�6�%� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �s�h�o�w�e�d� 

�n�o� �s�i�n�g�u�l�a�r� �p�r�e�f�e�r�e�n�c�e� �f�o�r� �a� �p�a�r�t�i�c�u�l�a�r� �s�u�b�s�c�a�l�e�.� �A� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e�s� �r�e�v�e�a�l�s� �t�h�e� 

�h�i�g�h�e�s�t� �m�e�a�n� �s�c�o�r�e� �f�o�r� �P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �(�7�9�.�8�7�)�,� 

�f�o�l�l�o�w�e�d� �b�y� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �(�7�6�.�6�1�)� �a�n�d� �S�o�c�i�a�l� 

�S�u�p�p�o�r�t� �(�7�5�.�6�9�)�.� 

�A� �s�e�c�o�n�d� �a�n�a�l�y�i�s�i�s� �o�f� �t�h�e� �d�a�t�a�,� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �2�8�,� 

�p�r�e�s�e�n�t�s� �a�n� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e� �t�o� 

�d�e�t�e�r�m�i�n�e� �i�f� �t�h�e� �t�h�r�e�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �s�u�b�s�c�a�l�e�s� 

�a�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t�.� �T�h�e� �F� �V�a�l�u�e� �o�f� �2�.�0�7� �a�n�d� �a� 

�P�r� �>� �0�.�1�2�7� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� 

�a�m�o�n�g� �t�h�e� �t�h�r�e�e� �s�u�b�s�c�a�l�e� �g�r�o�u�p�s�.� 

�T�h�e�s�e� �r�e�s�u�l�t�s� �f�a�i�l� �t�o� �a�l�l�o�w� �a� �r�e�j�e�c�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �t�w�o�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �a�m�o�n�g� �t�h�r�e�e� 

�c�a�t�e�g�o�r�i�e�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.



�9�8� 

�T�a�b�l�e� �2�7� 

�S�u�m�m�a�r�y� �T�a�b�l�e� �o�f� �M�e�a�n�s� �f�o�r� �C�o�u�r�s�e� �G�r�a�d�e�s� 
�a�n�d� �I�n�d�i�v�i�d�u�a�l� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �S�u�b�s�c�a�l�e�s� 

� � 

� � 

�P�r�e�s�e�n�t�a�t�i�o�n� �W�a�y�s� �o�f� �C�o�p�i�n�g� �S�u�b�s�c�a�l�e� �C�o�u�r�s�e� �G�r�a�d�e� 
�C�h�e�c�k� �L�i�s�t� �S�u�b�s�c�a�l�e� �N� �M�e�a�n� �M�e�a�n� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �1�5�2� �4�.�8�7�7�2� �7�9�.�8�7�7� 
�T�y� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �6�6� �4�.�1�4�3�3� �7�6�.�6�1�8� 

�S�o�c�i�a�l� �S�u�p�p�o�r�t� �1�0�2� �1�.�8�0�1�2� �7�5�.�6�9�5� 

� � 

� � 

�*� �S�t�u�d�e�n�t�s� �w�i�t�h� �e�q�u�a�l� �s�c�o�r�e�s� �o�n� �t�w�o� �o�r� �m�o�r�e� �s�u�b�s�c�a�l�e�s� �w�e�r�e� 
�r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s�.



�9�9� 

�T�a�b�l�e� �2�8� 

�S�u�m�m�a�r�y� �T�a�b�l�e� �o�f� �A�n�a�l�y�s�i�s� �o�f� �V�a�r�i�a�n�c�e� 
�f�o�r� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �S�u�b�s�c�a�l�e�s� 
� � 

�P�r�e�s�e�n�t�a�t�i�o�n� �o�f� �W�a�y�s� 
�o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �D�F� �F� �V�a�l�u�e� �P�r� �>� �F� 

�T�;� �T�w�o� �D�a�y�s� �P�r�i�o�r� 
�t�o� �F�i�r�s�t� �T�e�s�t� �2� �2�.�0�7� �0�.�1�2�7� 

� � 

� 



�1�0�0� 

�S�e�c�t�i�o�n� �I�V� �:� �C�h�a�n�g�e�s� �i�n� �S�t�r�e�s�s� �A�p�p�r�a�i�s�a�l� �a�n�d� �C�o�p�i�n�g� 

�S�t�r�a�t�e�g�i�e�s� 

�A�m�o�n�g� �t�h�e� �s�p�e�c�i�f�i�c� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�h�e� 

�i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �a� �c�o�g�n�i�t�i�v�e�-�t�r�a�n�s�a�c�t�i�o�n�a�l� �t�h�e�o�r�y� �o�f� �s�t�r�e�s�s� 

�d�e�v�e�l�o�p�e�d� �b�y� �L�a�z�a�r�u�s� �(�1�9�6�6�)� �a�n�d� �L�a�z�a�r�u�s� �a�n�d� �F�o�l�k�m�a�n� �(�1�9�8�4�)�.� 

�T�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d� �i�n� �t�h�i�s� �p�o�r�t�i�o�n� �o�f� �t�h�e� �s�t�u�d�y� �w�a�s� �d�e�s�i�g�n�e�d� 

�t�o� �d�e�t�e�r�m�i�n�e� �i�f� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t� �a� 

�c�o�g�n�i�t�i�v�e�l�y� �o�r�i�e�n�t�e�d�,� �p�r�o�c�e�s�s� �c�e�n�t�e�r�e�d� �e�x�p�e�r�i�e�n�c�e� �o�f� �s�t�r�e�s�s� 

�a�n�d� �c�o�p�i�n�g� �a�s� �i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�e� �F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� 

�r�e�s�e�a�r�c�h�.� 

�T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� �s�u�b�s�c�a�l�e�s� �o�f� 

�b�o�t�h� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �a�n�d� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� 

�L�i�s�t�.� �S�u�b�s�c�a�l�e� �m�e�a�s�u�r�e�m�e�n�t�s� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�s� 

�w�e�r�e� �c�o�m�p�a�r�e�d� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� �T�p� �a�n�d� �T�j� �a�n�d� 

�a�g�a�i�n� �f�o�r� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� �T�,�;� �a�n�d� �T�z�.� �C�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� 

�i�n�s�t�r�u�m�e�n�t� �s�u�b�s�c�a�l�e�s� �a�t� �t�h�e� �s�e�q�u�e�n�t�i�a�l� �t�i�m�e� �i�n�t�e�r�v�a�l�s� 

�r�e�s�u�l�t�s� �i�n� �a� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �f�o�r� �t�h�e� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �c�h�a�n�g�e�s� �b�e�t�w�e�e�n� �t�h�e� �r�e�s�p�e�c�t�i�v�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� 

�o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�s�.� �T�w�o�-�t�a�i�l�e�d� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �t�h�e� �T�-�t�e�s�t� 

�i�n�d�i�c�a�t�e�s� �l�e�v�e�l�s� �o�f� �s�i�g�n�i�f�i�c�a�n�c�e� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �s�u�b�s�c�a�l�e�s� 

�a�n�d� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �m�e�a�n�s� �i�n�d�i�c�a�t�e�s� �t�h�e� �d�i�r�e�c�t�i�o�n� �(�+� �o�r� �-�)� �o�f� 

�c�h�a�n�g�e�,� �i�f� �a�n�y�,� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l�s�.� 

�T�h�i�s� �s�e�c�t�i�o�n� �p�r�e�s�e�n�t�s� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�e� �T�-�t�e�s�t� 

�c�o�m�p�a�r�i�s�o�n�s� �b�y� �t�i�m�e� �i�n�t�e�r�v�a�l� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� 

�i�n�s�t�r�u�m�e�n�t�s�.� �T�h�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �i�n�d�i�v�i�d�u�a�l� �s�u�b�s�c�a�l�e�s� �a�n�d



�1�0�1� 

�i�n�t�e�r�v�a�l� �o�f� �i�n�s�t�r�u�m�e�n�t� �p�r�e�s�e�n�t�a�t�i�o�n� �g�e�n�e�r�a�t�e�d� �e�i�g�h�t� �(�8�)� 

�c�o�m�p�a�r�i�s�o�n�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �s�i�x� �(�6�)� �c�o�m�p�a�r�i�s�o�n�s� �o�f� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e�s�e� �f�o�u�r�t�e�e�n� �(�1�4�)� �T�-�t�e�s�t� �c�o�m�p�a�r�i�s�o�n�s� 

�a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �s�u�m�m�a�r�y� �T�a�b�l�e�s� �3�0� �a�n�d� �3�1�.� 

�A�n�a�l�y�s�i�s� �o�f� �S�t�r�e�s�s� �A�p�p�r�a�i�s�a�l� 

�S�t�u�d�e�n�t� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �w�e�r�e� 

�c�o�m�p�a�r�e�d� �a�t� �s�e�q�u�e�n�t�i�a�l� �i�n�t�e�r�v�a�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e�s� �e�x�i�s�t� �b�e�t�w�e�e�n� �t�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �t�i�m�e�s�.� �T�h�i�s� 

�a�n�a�l�y�s�i�s� �a�d�d�r�e�s�s�e�s� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �t�h�r�e�e�:� �T�h�e�r�e� 

�a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s� �a�t� �t�h�r�e�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �s�t�r�e�s�s� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�T�a�b�l�e� �2�9� �p�r�o�v�i�d�e�s� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �e�i�g�h�t� �d�i�f�f�e�r�e�n�t� �T�-� 

�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�.� �E�a�c�h� 

�s�u�b�s�c�a�l�e� �g�e�n�e�r�a�t�e�s� �t�w�o� �p�r�o�c�e�d�u�r�e�s� �b�y� �c�o�m�p�a�r�i�n�g� �(�1�)� �t�h�e� �m�e�a�n� 

�s�u�b�s�c�a�l�e� �s�c�o�r�e� �a�t� �T�p� �w�i�t�h� �t�h�e� �m�e�a�n� �s�u�b�s�c�a�l�e� �s�c�o�r�e� �a�t� �T�,� �a�n�d� 

�(�2�)� �t�h�e� �m�e�a�n� �s�u�b�s�c�a�l�e� �s�c�o�r�e� �a�t� �T�,� �w�i�t�h� �t�h�e� �m�e�a�n� �s�u�b�s�c�a�l�e� 

�s�c�o�r�e� �a�t� �T�>�.� �E�a�c�h� �o�f� �t�h�e� �f�o�u�r� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�s�u�b�s�c�a�l�e�s� �r�e�v�e�a�l� �a� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �n�e�t� �m�e�a�n� 

�d�i�f�f�e�r�e�n�c�e� �i�n� �a�t� �l�e�a�s�t� �o�n�e� �o�f� �t�h�e� �t�w�o� �c�o�m�p�a�r�i�s�o�n�s�.� 

�A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �(�p� �=� �0�.�0�0�0�2�)� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� 

�i�n�t�e�r�v�a�l�s� �o�f� �T�;� �a�n�d� �T�z�.� �T�h�e� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �m�e�a�n� �f�o�r� �t�h�i�s� 

�t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� �0�.�1�3�3�9� �s�h�o�w�s� �a�n� �i�n�c�r�e�a�s�e� �i�n� �s�t�u�d�e�n�t� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �o�f� �t�h�r�e�a�t� �e�m�o�t�i�o�n�s�.� �T�h�e� �r�e�s�u�l�t�s� �i�m�p�l�y� �t�h�a�t� 

�s�t�u�d�e�n�t�s� �e�x�p�e�r�i�e�n�c�e�d� �a�n� �i�n�c�r�e�a�s�e�d� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�h�r�e�a�t



�1�0�2� 

�e�m�o�t�i�o�n�s� �u�p�o�n� �r�e�c�e�i�v�i�n�g� �t�h�e�i�r� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �g�r�a�d�e�s� �i�n� �t�h�e� 

�c�o�u�r�s�e�.� 

�A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �(�p� �=� �0�.�0�0�0�1�)� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� 

�i�n�t�e�r�v�a�l�s� �o�f� �T�g� �a�n�d� �T�,�;�.� �A� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �m�e�a�n� �f�o�r� �t�h�i�s� �t�i�m�e� 

�i�n�t�e�r�v�a�l� �o�f� �0�.�1�8�6�2� �s�h�o�w�s� �a�n� �i�n�c�r�e�a�s�e� �i�n� �s�t�u�d�e�n�t� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �o�f� �c�h�a�l�l�e�n�g�e� �e�m�o�t�i�o�n�s�.� �T�h�e� �r�e�s�u�l�t�s� �i�m�p�l�y� �t�h�a�t� 

�s�t�u�d�e�n�t�s� �e�x�p�e�r�i�e�n�c�e�d� �a�n� �i�n�c�r�e�a�s�e�d� �p�e�r�c�e�p�t�i�o�n� �o�f� �c�h�a�l�l�e�n�g�e� 

�e�m�o�t�i�o�n�s� �a�s� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �p�r�o�g�r�e�s�s�e�d� �t�o�w�a�r�d� �t�h�e� 

�f�i�r�s�t� �m�a�j�o�r� �t�e�s�t�.� 

�O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�S�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� �T�p� �t�o� �T�j� �(�p� �=� �0�.�0�0�0�1�)� 

�a�n�d� �a�t� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� �T�,� �t�o� �T�y� �(�p� �=� �0�.�0�0�2�7�)�.� �A� �n�e�t� 

�c�o�m�p�a�r�i�s�o�n� �m�e�a�n�s� �f�o�r� �t�h�e�s�e� �t�i�m�e� �i�n�t�e�r�v�a�l�s� �o�f� �-�0�.�1�5�1�2� �a�n�d� �-� 

�0�.�0�9�7�1� �r�e�s�p�e�c�t�i�v�e�l�y� �s�h�o�w� �a� �d�e�c�r�e�a�s�e� �i�n� �s�t�u�d�e�n�t� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �o�f� �h�a�r�m� �e�m�o�t�i�o�n�s�.� �T�h�e�s�e� �r�e�s�u�l�t�s� �i�m�p�l�y� �t�h�a�t� 

�s�t�u�d�e�n�t�s� �e�x�p�e�r�i�e�n�c�e�d� �a� �c�o�n�t�i�n�u�e�d� �d�e�c�r�e�a�s�e� �i�n� �p�e�r�c�e�p�t�i�o�n� �o�f� 

�h�a�r�m� �e�m�o�t�i�o�n�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �d�u�r�a�t�i�o�n� �o�f� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�n�d� 

�u�n�t�i�l� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �g�r�a�d�e�s� �w�e�r�e� �r�e�c�e�i�v�e�d�.� 

�O�u�t�c�o�m�e� �B�e�n�e�f�i�t� �E�m�o�t�i�o�n�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�s�i�g�n�i�f�i�c�a�n�t� �(�p� �=� �0�.�0�0�0�1�)� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l�s� �o�f� �T�o� 

�a�n�d� �T�;�,�.� �A� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �m�e�a�n� �f�o�r� �t�h�i�s� �t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� 

�0�.�1�9�4�2� �s�h�o�w�s� �a�n� �i�n�c�r�e�a�s�e� �i�n� �s�t�u�d�e�n�t� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �o�f� 

�b�e�n�e�f�i�t� �e�m�o�t�i�o�n�s� �a�s� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �p�r�o�g�r�e�s�s�e�d� �t�o�w�a�r�d� 

�t�h�e� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t�.



�1�0�3� 

�A� �s�u�m�m�a�r�y� �o�f� �t�h�e� �r�e�s�u�l�t�s� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �2�9� �r�e�v�e�a�l�s� 

�t�h�a�t� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t�e�d� �e�x�p�e�r�i�e�n�c�i�n�g� �s�e�v�e�r�a�l� �c�h�a�n�g�e�s� �i�n� �t�h�e� 

�w�a�y�s� �t�h�e�y� �a�p�p�r�a�i�s�e�d� �s�t�r�e�s�s�.� �T�h�e� �d�a�t�a� �s�h�o�w�s� �a� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�S�i�g�n�i�f�i�c�a�n�t� �i�n�c�r�e�a�s�e� �i�n� �c�h�a�l�l�e�n�g�e� �a�n�d� �b�e�n�e�f�i�t� �e�m�o�t�i�o�n�s� �u�p� �t�o� 

�t�h�e� �p�o�i�n�t� �o�f� �t�w�o� �d�a�y�s� �p�r�i�o�r� �t�o� �t�h�e�i�r� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t�.� 

�T�h�e�n�,� �a�f�t�e�r� �t�e�s�t� �g�r�a�d�e�s� �a�r�e� �r�e�c�e�i�v�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t�s�,� �t�h�r�e�a�t� 

�e�m�o�t�i�o�n�s� �s�h�o�w� �a� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �i�n�c�r�e�a�s�e� �w�h�i�l�e� 

�h�a�r�m� �e�m�o�t�i�o�n�s� �s�h�o�w� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�e�c�r�e�a�s�e�.� 

�T�h�e� �c�h�a�n�g�e�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� 

�s�u�m�m�a�r�y� �o�f� �t�h�e� �d�a�t�a� �i�n� �T�a�b�l�e� �2�9� �p�r�o�v�i�d�e� �s�t�a�t�i�s�t�i�c�a�l� �r�e�a�s�o�n� 

�t�o� �r�e�j�e�c�t� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �t�h�r�e�e�:� �T�h�e�r�e� �a�r�e� �n�o� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s� �a�t� �t�h�r�e�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �s�t�r�e�s�s� �q�u�e�s�t�i�o�n�n�a�i�r�e�.
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�T�a�b�l�e� �2�9� 

�C�o�m�p�a�r�i�s�o�n� �o�f� �N�e�t� �D�i�f�f�e�r�e�n�c�e�s� �o�f� �t�h�e� �S�t�r�e�s�s� 
�Q�u�e�s�t�i�o�n�n�a�i�r�e� �S�u�b�s�c�a�l�e� �M�e�a�n�s� �f�r�o�m� 

�T�o� �t�o� �T�y� �a�n�d� �f�r�o�m� �T�j� �t�o� �T�o� 
� � 

�V�a�r�i�a�b�l�e� �N�e�t� �C�o�m�p�a�r�i�s�o�n� �M�e�a�n� �S�t�d� �D�e�v� �t�-�v�a�l�u�e� �2�-�t�a�i�l�e�d� �P�r� 
� � 

� � 

� � 

� � 

�A�n�t�i�c�i�p�a�t�o�r�y� 
�T�h�r�e�a�t� �T�o� �-� �T�y� �-�0�.�0�3�7�8� �0�.�6�3�0�0� �-�1�.�1�7�7�1� �0�.�2�3�9�9� 
�E�m�o�t�i�o�n�s� �T�i�,� �-� �T�o� �0�.�1�3�3�9� �0�.�6�9�3�8� �3�.�7�8�5�9�%�*� �0�.�0�0�0�2� 

�A�n�t�i�c�i�p�a�t�o�r�y� 
�C�h�a�l�l�e�n�g�e� �T�o� �-� �T�y� �0�.�1�8�6�2� �0�.�6�1�9�8� �5�.�8�9�3�6�%�*�*� �0�.�0�0�0�1� 
�E�m�o�t�i�o�n�s� �T�y�,� �-� �T�2� �-�0�.�0�3�0�3� �0�.�5�8�1�1� �-�1�.�0�2�4�4� �0�.�3�0�6�3� 

�O�u�t�c�o�m�e� �H�a�r�m� �T�o� �-� �T�l� �-�0�.�1�5�1�2� �0�.�5�5�0�1� �-�5�.�3�9�2�0�*�*� �0�.�0�0�0�1� 
�E�m�o�t�i�o�n�s� �T�y� �-� �T�o� �-�0�.�0�9�7�1� �0�.�6�3�0�8� �-�3�.�0�2�1�6�*�*� �0�.�0�0�2�7� 

�O�u�t�c�o�m�e� 
�B�e�n�e�f�i�t� �T�o� �-� �T�y� �0�.�1�9�4�2� �0�.�6�3�2�9� �6�.�0�1�9�6�*�*� �0�.�0�0�0�1� 
�E�m�o�t�i�o�n� �T�i� �-� �T�o� �-�0�.�0�5�1�9� �0�.�6�9�9�9� �-�1�.�4�5�6�4� �0�.�1�4�6�1� 

� � 

�k�k� �p�<� �.�0�1� 

� 



�1�0�5� 

�A�n�a�l�y�s�i�s� �o�f� �C�o�p�i�n�g� �S�t�r�a�t�e�g�i�e�s� 

�S�t�u�d�e�n�t� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �w�e�r�e� 

�c�o�m�p�a�r�e�d� �a�t� �s�e�q�u�e�n�t�i�a�l� �i�n�t�e�r�v�a�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e�s� �e�x�i�s�t� �b�e�t�w�e�e�n� �t�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �t�i�m�e�s�.� �T�h�i�s� 

�a�n�a�l�y�s�i�s� �a�d�d�r�e�s�s�e�s� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �f�o�u�r�:� �T�h�e�r�e� �a�r�e� 

�n�o� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s� �a�t� �t�h�r�e�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �w�a�y�s� �o�f� �c�o�p�i�n�g� �c�h�e�c�k� 

�l�i�s�t�.� 

�T�a�b�l�e� �3�0� �p�r�o�v�i�d�e�s� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �s�i�x� �d�i�f�f�e�r�e�n�t� �T�-�t�e�s�t� 

�p�r�o�c�e�d�u�r�e�s� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t�.� �E�a�c�h� 

�s�u�b�s�c�a�l�e� �g�e�n�e�r�a�t�e�s� �t�w�o� �p�r�o�c�e�d�u�r�e�s� �b�y� �c�o�m�p�a�r�i�n�g� �(�1�)� �t�h�e� �m�e�a�n� 

�s�u�b�s�c�a�l�e� �s�c�o�r�e� �a�t� �T�o� �w�i�t�h� �t�h�e� �m�e�a�n� �s�u�b�s�c�a�l�e� �s�c�o�r�e� �a�t� �T�,� �a�n�d� 

�(�2�)� �t�h�e� �m�e�a�n� �s�u�b�s�c�a�l�e� �s�c�o�r�e� �a�t� �T�,� �w�i�t�h� �t�h�e� �m�e�a�n� �s�u�b�s�c�a�l�e� 

�s�c�o�r�e� �a�t� �T�j�.� �E�a�c�h� �o�f� �t�h�e� �t�h�r�e�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� 

�s�u�b�s�c�a�l�e�s� �r�e�v�e�a�l� �a� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �n�e�t� �m�e�a�n� 

�d�i�f�f�e�r�e�n�c�e� �i�n� �a�t� �l�e�a�s�t� �o�n�e� �o�f� �t�h�e� �t�w�o� �c�o�m�p�a�r�i�s�o�n�s�.� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �(�p� �=� �0�.�0�0�0�1�)� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� 

�i�n�t�e�r�v�a�l�s� �o�f� �T�;� �a�n�d� �T�j�.� �A� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �m�e�a�n� �f�o�r� �t�h�i�s� �t�i�m�e� 

�i�n�t�e�r�v�a�l� �o�f� �-�0�.�6�7�5�3� �s�h�o�w�s� �a� �d�e�c�r�e�a�s�e� �i�n� �s�t�u�d�e�n�t� �r�e�s�p�o�n�s�e� �o�f� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g�.� �T�h�e� �r�e�s�u�l�t�s� �i�m�p�l�y� �t�h�a�t� �s�t�u�d�e�n�t�s� 

�e�x�p�e�r�i�e�n�c�e�d� �a� �d�e�c�r�e�a�s�e� �i�n� �a�d�d�r�e�s�s�i�n�g� �t�h�e� �s�i�t�u�a�t�i�o�n� �w�i�t�h� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �a�s� �t�h�e� �s�t�r�e�s�s�f�u�l� �p�o�i�n�t� �o�f� �t�h�e� �f�i�r�s�t� 

�m�a�j�o�r� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t� �e�x�p�i�r�e�d�.� �A�d�d�r�e�s�s�i�n�g� �c�o�p�i�n�g� �u�s�i�n�g� �a� 

�p�r�o�b�l�e�m� �f�o�c�u�s� �a�p�p�e�a�r�s� �t�o� �h�a�v�e� �b�e�e�n� �c�o�n�s�i�d�e�r�e�d� �b�y� �s�t�u�d�e�n�t�s� �t�o



�1�0�6� 

�b�e� �m�o�r�e� �a�p�p�r�o�p�r�i�a�t�e� �b�e�f�o�r�e�,� �r�a�t�h�e�r� �t�h�a�n� �a�f�t�e�r� �t�h�e� �t�e�s�t�.� 

�E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �(�p� �=� �0�.�0�0�5�7�)� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� 

�i�n�t�e�r�v�a�l�s� �o�f� �T�;� �a�n�d� �T�z�.� �A� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �m�e�a�n� �f�o�r� �t�h�i�s� �t�i�m�e� 

�i�n�t�e�r�v�a�l� �o�f� �-�0�.�4�3�6�4� �s�h�o�w�s� �a� �d�e�c�r�e�a�s�e� �i�n� �s�t�u�d�e�n�t� �r�e�s�p�o�n�s�e� �o�f� 

�E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g�.� �T�h�e� �r�e�s�u�l�t�s� �i�m�p�l�y� �t�h�a�t� �s�t�u�d�e�n�t�s� 

�e�x�p�e�r�i�e�n�c�e�d� �l�e�s�s� �c�o�p�i�n�g� �w�i�t�h� �a�n� �e�m�o�t�i�o�n� �f�o�c�u�s� �a�f�t�e�r� �t�h�e� �t�e�s�t� 

�t�h�a�n� �b�e�f�o�r�e� �t�h�e� �t�e�s�t�.� 

�S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �b�o�t�h� �t�h�e� �T�p� �t�o� �T�,� �i�n�t�e�r�v�a�l� �(�p� �=� 

�0�.�0�0�0�2�)� �a�n�d� �a�t� �t�h�e� �T�j� �t�o� �T�z� �i�n�t�e�r�v�a�l� �(�p� �=� �0�.�0�0�0�1�)�.� �T�h�e� 

�r�e�s�p�e�c�t�i�v�e� �n�e�t� �c�o�m�p�a�r�i�s�o�n� �m�e�a�n�s� �(�-�0�.�3�2�7�3� �a�n�d� �-�0�.�2�9�8�7�)� 

�i�n�d�i�c�a�t�e�s� �a� �c�o�n�t�i�n�u�i�n�g� �d�e�c�r�e�a�s�e� �i�n� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� 

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �p�e�r�i�o�d�.� 

�A� �s�u�m�m�a�r�y� �o�f� �t�h�e� �r�e�s�u�l�t�s� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �3�0� �r�e�v�e�a�l�s� 

�t�h�a�t� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t�e�d� �e�x�p�e�r�i�e�n�c�i�n�g� �s�e�v�e�r�a�l� �c�h�a�n�g�e�s� �i�n� 

�s�t�r�a�t�e�g�i�e�s� �o�f� �c�o�p�i�n�g� �u�s�e�d�.� �T�h�e� �d�a�t�a� �s�h�o�w�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�S�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e�s� �i�n� �e�a�c�h� �o�f� �t�h�e� �s�u�b�s�c�a�l�e�s� �d�u�r�i�n�g� �t�h�e� �d�a�t�a� 

�c�o�l�l�e�c�t�i�o�n� �p�e�r�i�o�d�.� �A�l�l� �t�h�r�e�e� �s�u�b�s�c�a�l�e�s� �d�e�c�r�e�a�s�e�d� �a�f�t�e�r� 

�s�t�u�d�e�n�t�s� �r�e�c�e�i�v�e�d� �g�r�a�d�e�s� �f�r�o�m� �t�h�e�i�r� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t�.� �T�h�e� 

�s�u�b�s�c�a�l�e� �o�f� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �a�l�s�o� �d�e�c�r�e�a�s�e�d� �f�r�o�m� �t�h�e� 

�b�e�g�i�n�n�i�n�g� �o�f� �c�l�a�s�s� �u�n�t�i�l� �t�w�o� �d�a�y�s� �p�r�i�o�r� �t�o� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� 

�t�e�s�t�.� �F�r�o�m� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �s�t�u�d�y�,� �i�t� �a�p�p�e�a�r�s� �t�h�a�t� �t�h�e� 

�p�r�i�m�a�r�y� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� 

�C�h�e�c�k� �L�i�s�t� �s�h�i�f�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �o�n�c�e� �t�h�e� �s�i�t�u�a�t�i�o�n� �p�a�s�s�e�s� �a� 

�c�r�i�t�i�c�a�l� �s�t�r�e�s�s� �p�o�i�n�t�.
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�S�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e�s� �i�n� �e�a�c�h� �o�f� �t�h�e� �c�o�p�i�n�g� 

�s�u�b�s�c�a�l�e�s� �a�l�l�o�w� �f�o�r� �t�h�e� �r�e�j�e�c�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� 

�n�u�m�b�e�r� �f�o�u�r�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� 

�f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �a�t� �t�h�r�e�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� 

�W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t�.
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�C�o�m�p�a�r�i�s�o�n� �o�f� �N�e�t� �D�i�f�f�e�r�e�n�c�e�s� �f�o�r� 
�W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �S�u�b�s�c�a�l�e� 

�M�e�a�n�s� �f�r�o�m� �T�g� �t�o� �T�y� �a�n�d� �f�r�o�m� �T�y� �t�o� �T�o� 
� � 
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�1�0�9� 

�S�u�m�m�a�r�y� �o�f� �R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n�s� 

�T�h�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s� �p�o�s�e�d� �i�n� �C�h�a�p�t�e�r� �O�n�e� �a�n�d� �t�h�e� 

�r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �t�h�a�t� �a�d�d�r�e�s�s� �t�h�o�s�e� �q�u�e�s�t�i�o�n�s� �a�r�e� 

�s�u�m�m�a�r�i�z�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�1�.� �W�h�a�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�,� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�?� 

�T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �i�s� �t�h�a�t� �d�i�f�f�e�r�i�n�g� �c�a�t�e�g�o�r�i�e�s� �o�f� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �p�r�o�d�u�c�e� �d�i�f�f�e�r�e�n�t� 

�a�s�s�o�c�i�a�t�i�o�n�s� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� 

�n�u�m�b�e�r� �o�n�e� �a�d�d�r�e�s�s�e�d� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� 

�n�u�m�b�e�r� �t�w�o� �a�d�d�r�e�s�s�e�d� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� 

�n�u�m�b�e�r� �o�n�e� �w�a�s� �r�e�j�e�c�t�e�d� �a�s� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s� �r�e�v�e�a�l�e�d� �a� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �S�t�r�e�s�s� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�u�b�s�c�a�l�e�s�.� �T�h�e� �r�e�s�u�l�t�s� �f�a�i�l�e�d� �t�o� �a�l�l�o�w� �a� 

�r�e�j�e�c�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �t�w�o�.� �W�h�i�l�e� �d�i�f�f�e�r�e�n�t� 

�c�o�p�i�n�g� �s�u�b�s�c�a�l�e�s� �d�i�d� �s�h�o�w� �d�i�f�f�e�r�e�n�t� �m�e�a�n� �s�c�o�r�e�s� �f�o�r� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�,� �t�h�e�s�e� �s�c�o�r�e�s� �w�e�r�e� �n�o�t� �f�o�u�n�d� �t�o� �b�e� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�s�i�g�n�i�f�i�c�a�n�t�.� 

�2�.� �D�o� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �r�e�v�e�a�l� �a� �c�o�g�n�i�t�i�v�e�l�y� 
�o�r�i�e�n�t�e�d�,� �c�h�a�n�g�i�n�g�,� �p�r�o�c�e�s�s�-�c�e�n�t�e�r�e�d� �e�x�p�e�r�i�e�n�c�e� �o�f� �s�t�r�e�s�s� 
�a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�?



�1�1�0� 

�D�a�t�a� �a�n�a�l�y�s�e�s� �s�h�o�w� �t�h�a�t� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� 

�e�x�p�e�r�i�e�n�c�e� �c�h�a�n�g�e�s� �i�n� �b�o�t�h� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �d�u�r�i�n�g� �t�h�e� �u�n�f�o�l�d�i�n�g� �o�f� �a� �s�t�r�e�s�s�f�u�l� �e�v�e�n�t�.� 

�R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �n�u�m�b�e�r� �t�h�r�e�e� �a�n�d� �f�o�u�r� �a�d�d�r�e�s�s�e�d� �t�h�e� 

�q�u�e�s�t�i�o�n� �o�f� �s�t�u�d�e�n�t� �s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g� �e�x�p�e�r�i�e�n�c�e�.� �B�o�t�h� �o�f� 

�t�h�e�s�e� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �w�e�r�e� �r�e�j�e�c�t�e�d� �a�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �b�e�t�w�e�e�n� �t�h�e� �s�u�b�s�c�a�l�e�s� �o�f� 

�t�h�e� �r�e�s�p�e�c�t�i�v�e� �i�n�s�t�r�u�m�e�n�t�s� �a�n�d� �b�e�t�w�e�e�n� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l� 

�p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t�s�.� 

�3�.� �A�r�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �o�f� �d�i�f�f�e�r�e�n�t� 
�a�c�a�d�e�m�i�c� �l�e�v�e�l�s� �s�t�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�t�l�y� �a�n�d� �d�o� �t�h�e�y� �e�x�h�i�b�i�t� 
�d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�t� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �s�t�a�g�e�s� �o�f� 
�s�t�r�e�s�s� �p�r�e�s�e�n�t�a�t�i�o�n� �d�u�r�i�n�g� �a�n� �a�c�a�d�e�m�i�c� �s�e�m�e�s�t�e�r�?� 

�R�e�s�u�l�t�s� �o�f� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s� �s�h�o�w� �t�h�a�t� �t�r�a�n�s�f�e�r� �a�n�d� 

�d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �e�x�p�e�r�i�e�n�c�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �b�u�t� �n�o�t� �i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� 

�n�u�m�b�e�r� �f�i�v�e� �a�n�d� �n�u�m�b�e�r� �s�i�x� �a�d�d�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� 

�l�e�v�e�l�s� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�.� �T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� 

�r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �f�i�v�e� �b�u�t� �f�a�i�l�e�d� �t�o� �r�e�j�e�c�t� �r�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �s�i�x�.� �D�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t�e�d� 

�e�x�p�e�r�i�e�n�c�i�n�g� �m�o�r�e� �c�h�a�l�l�e�n�g�e� �a�n�d� �b�e�n�e�f�i�t� �e�m�o�t�i�o�n�s� �t�h�a�n� �t�h�e�i�r� 

�t�r�a�n�s�f�e�r� �c�o�u�n�t�e�r�p�a�r�t�s�,� �b�u�t� �o�n�l�y� �o�n�e� �o�f� �n�i�n�e� �s�t�a�t�i�s�t�i�c�a�l� 

�p�r�o�c�e�d�u�r�e�s� �f�o�r� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �r�e�v�e�a�l�e�d� �s�i�g�n�i�f�i�c�a�n�c�e� �a�n�d� 

�t�h�e�n� �o�n�l�y� �a�t� �o�n�e� �p�r�e�s�e�n�t�a�t�i�o�n�.� 

�4�.� �A�r�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �o�f� �d�i�f�f�e�r�e�n�t� �a�g�e� 
�g�r�o�u�p�s� �s�t�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�t�l�y� �a�n�d� �d�o� �t�h�e�y� �e�x�h�i�b�i�t� �d�i�f�f�e�r�e�n�t� 
�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�t� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �s�t�a�g�e�s� �o�f� �s�t�r�e�s�s� 
�p�r�e�s�e�n�t�a�t�i�o�n� �d�u�r�i�n�g� �a�n� �a�c�a�d�e�m�i�c� �s�e�m�e�s�t�e�r�?



�1�1�1� 

�R�e�s�u�l�t�s� �s�h�o�w�e�d� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� 

�b�e�t�w�e�e�n� �t�h�e� �t�w�o� �a�g�e� �g�r�o�u�p�s� �f�o�r� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �b�u�t� �n�o�t� 

�f�o�r� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �n�u�m�b�e�r� �s�e�v�e�n� �a�n�d� 

�e�i�g�h�t� �a�d�d�r�e�s�s�e�d� �t�h�e� �q�u�e�s�t�i�o�n� �o�f� �s�t�u�d�e�n�t� �a�g�e�.� �T�h�e� �s�t�u�d�y� 

�f�a�i�l�e�d� �t�o� �r�e�j�e�c�t� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �s�e�v�e�n� �c�o�n�c�e�r�n�i�n�g� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�,� �b�u�t� �d�i�d� �r�e�j�e�c�t� �r�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �e�i�g�h�t� �c�o�n�c�e�r�n�i�n�g� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�.� �T�e�n� �o�f� �t�h�e� �t�w�e�l�v�e� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �c�o�n�d�u�c�t�e�d� 

�o�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �f�a�i�l�e�d� �t�o� �s�h�o�w� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� 

�b�e�t�w�e�e�n� �t�h�e� �g�r�o�u�p�s�.� �A�n�a�l�y�s�i�s� �o�f� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� 

�e�i�g�h�t� �s�h�o�w�e�d� �t�h�a�t� �o�l�d�e�r� �s�t�u�d�e�n�t�s� �w�e�r�e� �m�o�r�e� �p�r�o�b�l�e�m� �f�o�c�u�s�e�d� 

�a�n�d� �m�o�r�e� �s�o�c�i�a�l� �s�u�p�p�o�r�t� �f�o�c�u�s�e�d� �a�t� �T�p� �a�n�d� �T�j�,� �w�h�i�l�e� �y�o�u�n�g�e�r� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �m�o�r�e� �e�m�o�t�i�o�n� �f�o�c�u�s�e�d�.� 

�5�.� �A�r�e� �m�a�l�e� �a�n�d� �f�e�m�a�l�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� 
�s�t�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�t�l�y� �a�n�d� �d�o� �t�h�e�y� �e�x�h�i�b�i�t� �d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� 
�s�t�r�a�t�e�g�i�e�s� �a�t� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �s�t�a�g�e�s� �o�f� �s�t�r�e�s�s� �p�r�e�s�e�n�t�a�t�i�o�n� 
�d�u�r�i�n�g� �a�n� �a�c�a�d�e�m�i�c� �s�e�m�e�s�t�e�r�?� 

�R�e�s�u�l�t�s� �o�f� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s� �r�e�v�e�a�l�s� �t�h�a�t� �m�a�l�e�s� �a�n�d� 

�f�e�m�a�l�e�s� �a�r�e� �s�t�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�t�l�y� �a�n�d� �t�h�a�t� �t�h�e�y� �e�x�h�i�b�i�t� 

�d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �n�u�m�b�e�r� 

�n�i�n�e� �a�n�d� �t�e�n� �a�d�d�r�e�s�s�e�d� �t�h�e� �q�u�e�s�t�i�o�n� �o�f� �g�e�n�d�e�r� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g�.� �T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �b�o�t�h� �o�f� �t�h�e�s�e� 

�r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s�.� �C�o�n�c�e�r�n�i�n�g� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�,� �f�e�m�a�l�e�s� 

�e�x�h�i�b�i�t�e�d� �m�o�r�e� �t�h�r�e�a�t� �a�n�d� �h�a�r�m� �e�m�o�t�i�o�n�s�,� �w�h�i�l�e� �m�a�l�e�s� 

�e�x�h�i�b�i�t�e�d� �m�o�r�e� �c�h�a�l�l�e�n�g�e� �e�m�o�t�i�o�n�s�.� �T�h�r�o�u�g�h�o�u�t� �t�h�e� �s�t�u�d�y�,



�1�1�2� 

�f�e�m�a�l�e�s� �e�x�p�r�e�s�s�e�d� �a� �h�i�g�h�e�r� �r�e�l�i�a�n�c�e� �o�n� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� 

�t�h�a�n� �d�i�d� �t�h�e�i�r� �m�a�l�e� �c�o�u�n�t�e�r�p�a�r�t�s�.



�C�h�a�p�t�e�r� �F�i�v�e� 

�S�U�M�M�A�R�Y�,� �C�O�N�C�L�U�S�I�O�N�S�,� �A�N�D� �R�E�C�O�M�M�E�N�D�A�T�I�O�N�S� �F�O�R� �F�U�T�U�R�E� �R�E�S�E�A�R�C�H� 

�T�h�i�s� �c�h�a�p�t�e�r� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �t�h�r�e�e� �m�a�j�o�r� �s�e�c�t�i�o�n�s�.� �T�h�e� 

�f�i�r�s�t� �s�e�c�t�i�o�n� �p�r�o�v�i�d�e�s� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �p�u�r�p�o�s�e�,� �r�e�s�e�a�r�c�h� 

�m�e�t�h�o�d�s�,� �d�a�t�a� �a�n�a�l�y�s�e�s�,� �a�n�d� �f�i�n�d�i�n�g�s�.� �I�n� �t�h�e� �s�e�c�o�n�d� 

�s�e�c�t�i�o�n�,� �c�o�n�c�l�u�s�i�o�n�s� �a�n�d� �d�i�s�c�u�s�s�i�o�n�s� �b�a�s�e�d� �o�n� �t�h�e� �r�e�s�u�l�t�s� �o�f� 

�t�h�e� �r�e�s�e�a�r�c�h� �a�r�e� �p�r�e�s�e�n�t�e�d�.� �T�h�e� �t�h�i�r�d� �s�e�c�t�i�o�n� �o�f�f�e�r�s� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �s�u�g�g�e�s�t�e�d� �f�o�r� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h�.� 

�S�U�M�M�A�R�Y� 

�I�n� �a�n� �e�f�f�o�r�t� �t�o� �s�y�n�t�h�e�s�i�z�e� �t�h�e� �n�u�m�e�r�o�u�s� �d�a�t�a� �a�n�a�l�y�s�e�s� 

�p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�u�m�m�a�r�y� �e�n�c�a�p�s�u�l�a�t�e�s� 

�t�h�e� �m�a�j�o�r� �d�e�s�i�g�n�,� �m�e�t�h�o�d�s�,� �a�n�d� �f�i�n�d�i�n�g�s� �i�n� �g�e�n�e�r�a�l�i�z�e�d� �f�o�r�n�.� 

�P�u�r�p�o�s�e� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �e�x�a�m�i�n�e� �h�o�w� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �c�h�a�n�g�e� �d�u�r�i�n�g� �a� �s�t�r�e�s�s� 

�s�i�t�u�a�t�i�o�n� �a�n�d� �h�o�w� �t�h�e�y� �r�e�l�a�t�e� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �a�m�o�n�g� 

�c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �s�t�u�d�y� �i�s� �s�i�g�n�i�f�i�c�a�n�t� 

�b�e�c�a�u�s�e� �i�t� �e�x�a�m�i�n�e�d� �f�a�c�t�o�r�s� �s�e�l�d�o�m� �i�n�c�l�u�d�e�d� �i�n� �a�n� 

�i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s� �a�n�d� �i�t� �e�x�a�m�i�n�e�d� �f�a�c�t�o�r�s� �s�e�l�d�o�m� �i�n�c�l�u�d�e�d� �i�n� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�f� �t�h�e� �c�o�n�t�r�i�b�u�t�i�n�g� �e�l�e�m�e�n�t�s� �t�o� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.� �A�s� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�s� �c�o�n�t�i�n�u�e� �o�p�e�n�i�n�g� �d�o�o�r�s� 
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�1�1�4� 

�o�f� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �t�o� �a�n� �e�x�p�a�n�d�i�n�g� �r�a�n�g�e� �a�n�d� �d�i�v�e�r�s�i�t�y� �o�f� 

�s�t�u�d�e�n�t�s�,� �f�a�c�t�o�r�s� �s�u�c�h� �a�s� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �b�e�c�o�m�e� �i�n�c�r�e�a�s�i�n�g�l�y� �s�i�g�n�i�f�i�c�a�n�t� �i�n� �t�h�e� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� 

�P�o�p�u�l�a�t�i�o�n� 

�T�h�e� �p�o�p�u�l�a�t�i�o�n� �f�o�r� �t�h�e� �s�t�u�d�y� �w�a�s� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� �V�i�r�g�i�n�i�a� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �S�y�s�t�e�m� 

�d�u�r�i�n�g� �t�h�e� �f�a�l�l� �s�e�m�e�s�t�e�r� �o�f� �1�9�8�8�.� �T�h�e� �s�t�u�d�y� �s�a�m�p�l�e� 

�c�o�n�s�i�s�t�e�d� �o�f� �3�8�5� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �o�n�e� �o�f� �t�w�e�n�t�y�-�f�i�v�e� 

�m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� �a�t� �s�i�x� �d�i�f�f�e�r�e�n�t� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� 

�l�o�c�a�t�i�o�n�s�.� �D�i�s�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� �s�a�m�p�l�e� �i�n� �t�e�r�m�s� �o�f� �t�h�e� 

�v�a�r�i�a�b�l�e�s� �s�t�u�d�i�e�d� �w�e�r�e� �a�s� �f�o�l�l�o�w�s�:� �G�e�n�d�e�r� �=� �3�1�.�7�%� �m�a�l�e� �a�n�d� 

�6�8�.�3�%� �f�e�m�a�l�e�;� �A�g�e� �=� �7�3�.�2�%� �t�r�a�d�i�t�i�o�n�a�l� �a�n�d� �2�6�.�8�%� 

�n�o�n�t�r�a�d�i�t�i�o�n�a�l�;� �L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �=� �4�8�.�9�%� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �a�n�d� �5�1�.�1�%� �T�r�a�n�s�f�e�r�.� 

�R�e�s�e�a�r�c�h� �D�e�s�i�g�n� 

�T�h�e� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �o�f� �t�h�i�s� �s�t�u�d�y� �f�o�l�l�o�w�s� �a� �f�r�a�m�e�w�o�r�k� 

�o�f� �p�a�r�a�m�e�t�e�r�s� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�5�)�.� 

�T�h�e� �d�e�s�i�g�n� �c�e�n�t�e�r�s� �o�n� �t�h�e� �s�t�r�e�s�s� �p�o�i�n�t� �o�f� �a� �s�t�u�d�e�n�t ��s� �f�i�r�s�t� 

�m�a�j�o�r� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t� �o�f� �t�h�e� �s�e�m�e�s�t�e�r�.� �A�f�t�e�r� �a� �b�a�s�e�l�i�n�e� �o�f� 

�s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �r�e�c�o�r�d�e�d� �d�u�r�i�n�g� 

�t�h�e� �f�i�r�s�t� �w�e�e�k� �o�f� �t�h�e� �s�e�m�e�s�t�e�r�,� �i�n�s�t�r�u�m�e�n�t�s� �a�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� 

�t�w�o� �d�a�y�s� �p�r�i�o�r� �t�o� �t�h�e� �t�e�s�t� �a�n�d� �a�g�a�i�n� �w�h�e�n� �t�e�s�t� �g�r�a�d�e�s� �a�r�e� 

�r�e�t�u�r�n�e�d�.� �A�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�s�u�r�e�m�e�n�t�s� �a�r�e� �o�b�t�a�i�n�e�d



�1�1�5� 

�f�r�o�m� �e�a�c�h� �s�t�u�d�e�n�t�s �� �n�u�m�e�r�i�c�a�l� �c�o�u�r�s�e� �g�r�a�d�e� �c�o�l�l�e�c�t�e�d� �a�t� �t�h�e� 

�e�n�d� �o�f� �t�h�e� �s�e�m�e�s�t�e�r�.� 

�R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t�s� 

�T�h�e� �s�t�u�d�y� �t�e�s�t�e�d� �t�e�n� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �w�i�t�h� �e�a�c�h� 

�h�a�v�i�n�g� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �t�i�m�e� �f�r�a�m�e�s� �t�o� �b�e� �e�x�a�m�i�n�e�d�.� �R�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t�s� �o�n�e� �a�n�d� �t�w�o� �e�x�a�m�i�n�e�d� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �R�e�s�e�a�r�c�h� 

�s�t�a�t�e�m�e�n�t�s� �t�h�r�e�e� �a�n�d� �f�o�u�r� �a�s�s�e�s�s�e�d� �t�h�e� �p�r�o�c�e�s�s� �o�r�i�e�n�t�e�d� 

�t�h�e�o�r�y� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �f�o�r�w�a�r�d�e�d� 

�b�y� �F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�5�)�.� �R�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �f�i�v�e� 

�t�h�r�o�u�g�h� �t�e�n� �e�x�a�m�i�n�e�d� �h�o�w� �t�h�e� �v�a�r�i�a�b�l�e�s� �o�f� �A�g�e�,� �G�e�n�d�e�r�,� �a�n�d� 

�L�e�v�e�l� �o�f� �A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� �a�r�e� �f�u�n�c�t�i�o�n�s� �o�f� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� 

�I�n�s�t�r�u�m�e�n�t�s� 

�T�w�o� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �u�s�e�d� �f�o�r� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �d�a�t�a� �i�n� 

�t�h�i�s� �s�t�u�d�y�.� �A� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�,� �o�r�i�g�i�n�a�l�l�y� �d�e�s�i�g�n�e�d� �b�y� 

�F�o�l�k�m�a�n� �a�n�d� �L�a�z�a�r�u�s� �(�1�9�8�5�)�,� �d�e�l�i�n�e�a�t�e�d� �f�i�f�t�e�e�n� �i�t�e�m�s� �s�c�o�r�e�d� 

�o�n� �a� �L�i�k�e�r�t�-�t�y�p�e� �s�c�a�l�e� �i�n�t�o� �f�o�u�r� �d�i�s�t�i�n�c�t� �s�u�b�s�c�a�l�e�s� �o�f� 

�s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� �T�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� �p�r�o�d�u�c�e�d� 

�t�h�r�e�e� �d�i�s�t�i�n�c�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �s�u�b�s�c�a�l�e�s� �f�r�o�m� �a� �l�i�s�t� �o�f� 

�f�o�r�t�y� �s�t�a�t�e�m�e�n�t�s�.� �E�a�c�h� �i�n�s�t�r�u�m�e�n�t� �a�l�l�o�w�e�d� �s�u�b�j�e�c�t�s� �t�o� 

�c�h�o�o�s�e� �r�e�s�p�o�n�s�e�s� �s�i�m�i�l�a�r� �t�o� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e�s� �d�u�r�i�n�g� �t�h�e� 

�s�e�m�e�s�t�e�r�.



�1�1�6� 

�A�n�a�l�y�s�i�s� �o�f� �D�a�t�a� 

�A�n�a�l�y�s�i�s� �p�r�o�c�e�d�u�r�e�s� �i�n�c�l�u�d�e�d� �t�h�e� �c�a�l�c�u�l�a�t�i�o�n� �o�f� 

�d�e�s�c�r�i�p�t�i�v�e� �s�t�a�t�i�s�t�i�c�s�,� �c�h�i�-�s�q�u�a�r�e�,� �T�-�t�e�s�t�,� �r�e�g�r�e�s�s�i�o�n� �a�n�d� 

�A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s�.� �S�A�S� �p�r�o�g�r�a�m�s� �f�o�r� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� 

�w�e�r�e� �u�s�e�d� �w�i�t�h� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� 

�d�e�t�e�r�m�i�n�e�d� �a�t� �t�h�e� �p� �<� �.�0�5� �a�l�p�h�a� �l�e�v�e�l�.� 

�F�i�n�d�i�n�g�s� 

�R�e�s�u�l�t�s� �o�f� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �p�r�o�v�i�d�e� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �f�i�n�d�i�n�g�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�s� �o�f� �t�h�e� 

�s�t�u�d�y�:� 

�1�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �O�n�e�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�a�m�o�n�g� �f�o�u�r� �c�a�t�e�g�o�r�i�e�s� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �i�n� �r�e�l�a�t�i�o�n� �t�o� 
�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �o�n�e�.� 

�O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n�s� �w�a�s� �s�h�o�w�n� �t�o� �h�a�v�e� �a� �h�i�g�h�e�r� �a�s�s�o�c�i�a�t�i�o�n� 

�t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �t�h�a�n� �d�i�d� �t�h�e� �o�t�h�e�r� �s�t�r�e�s�s� �s�u�b�s�c�a�l�e�s�.� 

�T�h�e�r�e� �w�a�s� �a� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �s�u�b�s�c�a�l�e�s�,� �h�o�w�e�v�e�r�,� �t�h�e� 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �s�h�o�w�e�d� �a� �l�o�w� �a�s�s�o�c�i�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t�.� 

�2�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �T�w�o�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�a�m�o�n�g� �t�h�r�e�e� �c�a�t�e�g�o�r�i�e�s� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� 
�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �s�t�u�d�y� �f�a�i�l�e�d� �t�o� �r�e�j�e�c�t� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� 

�t�w�o�.� �N�o� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� 

�b�e�t�w�e�e�n� �t�h�e� �s�u�b�s�c�a�l�e� �g�r�o�u�p�s� �a�t� �t�h�e� �T�,� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� 

�W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �s�c�o�r�e�s� �o�n� �t�h�e
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�t�h�r�e�e� �c�o�p�i�n�g� �s�u�b�s�c�a�l�e�s� �s�h�o�w�e�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�a�s�s�o�c�i�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� 

�3�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �T�h�r�e�e�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �a�t� �t�h�r�e�e� 
�p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �t�h�r�e�e�.� 

�A�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a� �r�e�v�e�a�l�e�d� �i�n�c�r�e�a�s�e�s� �i�n� �c�h�a�l�l�e�n�g�e� �a�n�d� 

�b�e�n�e�f�i�t� �e�m�o�t�i�o�n�s� �u�p� �t�o� �t�h�e� �i�n�t�e�r�v�a�l� �p�r�i�o�r� �t�o� �t�h�e� �f�i�r�s�t� �m�a�j�o�r� 

�t�e�s�t�.� �A�l�s�o�,� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�r�e�a�t� �e�m�o�t�i�o�n�s� �a�n�d� �a� �d�e�c�r�e�a�s�e� 

�i�n� �h�a�r�m� �e�m�o�t�i�o�n�s� �o�c�c�u�r�r�e�d� �b�e�t�w�e�e�n� �T�,� �a�n�d� �T�o�.� 

�4�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �F�o�u�r�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �f�o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �a�t� �t�h�r�e�e� 
�p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �a� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t�.� 

�T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �f�o�u�r�.� 

�S�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �b�e�t�w�e�e�n� �T�,� 

�a�n�d� �T�j� �f�o�r� �a�l�l� �t�h�r�e�e� �o�f� �t�h�e� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t� 

�s�u�b�s�c�a�l�e�s�.� �E�a�c�h� �o�f� �t�h�e� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �d�e�c�r�e�a�s�e�d� �i�n� �m�e�a�n� 

�s�c�o�r�e� �a�f�t�e�r� �s�t�u�d�e�n�t�s� �r�e�c�e�i�v�e�d� �t�e�s�t� �g�r�a�d�e�s�.� 

�5�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �F�i�v�e�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�b�e�t�w�e�e�n� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �i�n� 
�s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� 

�T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �f�i�v�e�.� 

�R�e�j�e�c�t�i�o�n� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �w�a�s� �a�l�l�o�w�e�d� �a�s� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� 

�E�m�o�t�i�o�n�s� �a�n�d� �i�n� �O�u�t�c�o�m�e� �B�e�n�e�f�i�t� �E�m�o�t�i�o�n�s�.� �D�e�v�e�l�o�p�m�e�n�t�a�l
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�s�t�u�d�e�n�t�s� �r�e�p�o�r�t�e�d� �e�x�p�e�r�i�e�n�c�i�n�g� �e�a�c�h� �o�f� �t�h�e�s�e� �e�m�o�t�i�o�n�s� �t�o� �a� 

�g�r�e�a�t�e�r� �e�x�t�e�n�t�.� 

�6�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �S�i�x�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�b�e�t�w�e�e�n� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �i�n� 
�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� 

�T�h�e� �s�t�u�d�y� �f�a�i�l�e�d� �t�o� �r�e�j�e�c�t� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� 

�S�i�x�.� �O�f� �t�h�e� �n�i�n�e� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�i�s� 

�h�y�p�o�t�h�e�s�i�s�,� �o�n�l�y� �o�n�e� �s�h�o�w�e�d� �a�n�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �a�n�d� 

�t�h�e�n�,� �o�n�l�y� �a�t� �t�h�e� �T�o� �p�r�e�s�e�n�t�a�t�i�o�n�.� 

�7�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �S�e�v�e�n�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�b�e�t�w�e�e�n� �t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�2�5� �o�r� �u�n�d�e�r�)� �a�n�d� 
�n�o�n�t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�o�v�e�r� �2�5�)� �i�n� �s�t�r�e�s�s� 
�a�p�p�r�a�i�s�a�l�.� 

�T�h�e� �s�t�u�d�y� �f�a�i�l�e�d� �t�o� �r�e�j�e�c�t� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� 

�s�e�v�e�n�.� �W�h�i�l�e� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� 

�f�o�u�n�d� �t�o� �e�x�i�s�t� �a�t� �T�o� �a�n�d� �T�,� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �a�g�e� �g�r�o�u�p�s�,� 

�c�o�m�p�a�r�i�s�o�n�s� �i�n� �t�h�e� �t�e�n� �o�t�h�e�r� �T�-�t�e�s�t� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �n�o�t� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �a�n�d� �d�i�d� �n�o�t� �s�u�p�p�o�r�t� �r�e�j�e�c�t�i�o�n� �o�f� 

�t�h�e� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t�.� 

�8�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �E�i�g�h�t�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�b�e�t�w�e�e�n� �t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�2�5� �o�r� �u�n�d�e�r�)� �a�n�d� 
�n�o�n�t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�o�v�e�r� �2�5�)� �i�n� �c�o�p�i�n�g� 
�s�t�r�a�t�e�g�i�e�s�.� 

�T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �e�i�g�h�t�.� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �a�l�l� �t�h�r�e�e� �o�f� �t�h�e� 

�c�o�p�i�n�g� �s�u�b�s�c�a�l�e�s�.� �N�o�n�t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �f�o�u�n�d� �t�o� 

�u�s�e� �m�o�r�e� �P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �a�n�d� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g



�1�1�9� 

�s�t�r�a�t�e�g�i�e�s� �b�e�f�o�r�e� �t�e�s�t� �t�i�m�e�,� �w�h�i�l�e� �t�r�a�d�i�t�i�o�n�a�l� �a�g�e� �s�t�u�d�e�n�t�s� 

�r�e�p�o�r�t�e�d� �u�s�i�n�g� �m�o�r�e� �E�m�o�t�i�o�n� �F�o�c�u�s�e�d� �C�o�p�i�n�g� �a�t� �e�v�e�r�y� �i�n�t�e�r�v�a�l� 

�s�t�u�d�i�e�d� �d�u�r�i�n�g� �t�h�e� �s�e�m�e�s�t�e�r�.� 

�9�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �N�i�n�e�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�b�e�t�w�e�e�n� �m�a�l�e� �a�n�d� �f�e�m�a�l�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �i�n� �s�t�r�e�s�s� 
�a�p�p�r�a�i�s�a�l�.� 

�T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �n�i�n�e�.� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �b�e�t�w�e�e�n� �m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s� 

�i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �i�n� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �s�u�b�s�c�a�l�e�s�.� �F�e�m�a�l�e�s� 

�r�e�v�e�a�l�e�d� �m�o�r�e� �A�n�t�i�c�i�p�a�t�o�r�y� �T�h�r�e�a�t� �E�m�o�t�i�o�n�s� �d�u�r�i�n�g� �t�h�e� �f�i�r�s�t� 

�p�o�r�t�i�o�n� �o�f� �t�h�e� �s�e�m�e�s�t�e�r� �a�n�d� �m�o�r�e� �O�u�t�c�o�m�e� �H�a�r�m� �E�m�o�t�i�o�n� �a�f�t�e�r� 

�h�a�v�i�n�g� �r�e�c�e�i�v�e�d� �t�h�e�i�r� �t�e�s�t� �g�r�a�d�e�s�.� �M�a�l�e�s� �i�n�d�i�c�a�t�e�d� 

�e�x�p�e�r�i�e�n�c�i�n�g� �m�o�r�e� �A�n�t�i�c�i�p�a�t�o�r�y� �C�h�a�l�l�e�n�g�e� �E�m�o�t�i�o�n�s� �b�o�t�h� 

�b�e�f�o�r�e� �t�a�k�i�n�g� �t�h�e� �t�e�s�t� �a�n�d� �a�g�a�i�n� �a�f�t�e�r� �t�e�s�t� �g�r�a�d�e�s� �w�e�r�e� 

�r�e�t�u�r�n�e�d�.� 

�1�0�.� �R�e�s�e�a�r�c�h� �S�t�a�t�e�m�e�n�t� �T�e�n�:� �T�h�e�r�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� 
�b�e�t�w�e�e�n� �m�a�l�e� �a�n�d� �f�e�m�a�l�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �i�n� �c�o�p�i�n�g� 
�s�t�r�a�t�e�g�i�e�s�.� 

�T�h�e� �s�t�u�d�y� �r�e�j�e�c�t�e�d� �r�e�s�e�a�r�c�h� �s�t�a�t�e�m�e�n�t� �n�u�m�b�e�r� �t�e�n�.� �A�t� 

�e�a�c�h� �i�n�t�e�r�v�a�l� �o�f� �t�h�e� �s�e�m�e�s�t�e�r� �s�t�u�d�i�e�d�,� �f�e�m�a�l�e�s� �e�x�p�r�e�s�s�e�d� �a� 

�h�i�g�h�e�r� �r�e�l�i�a�n�c�e� �o�n� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �t�h�a�n� �d�i�d� �t�h�e�i�r� �m�a�l�e� 

�c�o�u�n�t�e�r�p�a�r�t�s�.� �T�h�e� �c�o�n�s�i�s�t�e�n�t� �u�s�e� �o�f� �a� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� 

�s�t�r�a�t�e�g�y� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �a�p�p�e�a�r�s� �t�o� �b�e� 

�a� �g�e�n�d�e�r� �r�e�l�a�t�e�d� �f�a�c�t�o�r�.� �T�h�e� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �g�e�n�d�e�r�s� �i�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �a�t� 

�T�o�,� �T�y�,� �a�n�d� �a�g�a�i�n� �a�t� �T�o�.
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�C�O�N�C�L�U�S�I�O�N�S� 

�T�h�e� �c�o�n�c�l�u�s�i�o�n�s� �f�o�u�n�d� �i�n� �t�h�i�s� �s�t�u�d�y� �h�a�v�e� �t�h�e� �e�x�p�r�e�s�s� 

�p�u�r�p�o�s�e� �o�f� �c�o�n�t�r�i�b�u�t�i�n�g� �t�o� �u�n�d�e�r�s�t�a�n�d�i�n�g� �h�o�w� �a� �s�t�u�d�e�n�t ��s� 

�e�x�p�e�r�i�e�n�c�e� �i�n�a� �t�y�p�i�c�a�l�l�y� �s�t�r�e�s�s�f�u�l� �s�i�t�u�a�t�i�o�n� �p�r�o�d�u�c�e�s� 

�c�o�p�i�n�g� �b�e�h�a�v�i�o�r�s� �t�o� �a�d�d�r�e�s�s� �t�h�e� �s�i�t�u�a�t�i�o�n�.� �A� �p�u�r�p�o�s�e� �o�f� 

�t�h�i�s� �t�y�p�e� �r�e�f�l�e�c�t�s� �a� �c�o�m�m�o�n� �d�e�s�i�r�e� �a�m�o�n�g� �e�d�u�c�a�t�o�r�s� �t�o� 

�i�n�c�r�e�a�s�e� �t�h�e� �v�a�l�u�e� �a�n�d� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �e�d�u�c�a�t�i�o�n�.� �I�n� �h�i�s� 

�b�o�o�k�,� �H�i�g�h�e�r� �L�e�a�r�n�i�n�g�,� �D�.� �C�.� �B�o�k� �(�1�9�8�6�)� �a�d�d�r�e�s�s�e�s� �t�h�e� 

�e�d�u�c�a�t�o�r�s� �n�e�e�d� �t�o� �a�s�s�e�s�s� �i�n�s�t�r�u�c�t�i�o�n�.� 

�A�t� �p�r�e�s�e�n�t�,� �u�n�i�v�e�r�s�i�t�i�e�s� �h�a�v�e� �n�o� �a�d�e�q�u�a�t�e� �w�a�y� �o�f� 

�m�e�a�s�u�r�i�n�g� �t�h�e� �e�f�f�e�c�t�s� �o�f� �u�n�d�e�r�g�r�a�d�u�a�t�e� �e�d�u�c�a�t�i�o�n� 

�o�r� �a�s�s�e�s�s�i�n�g� �t�h�e� �m�e�t�h�o�d�s� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �t�h�e�y� 

�e�m�p�l�o�y�.� �T�h�i�s� �i�s� �a� �s�e�r�i�o�u�s� �d�e�f�e�c�t�.� �N�o� �h�u�m�a�n� 

�e�n�d�e�a�v�o�r� �c�a�n� �p�r�o�g�r�e�s�s�,� �e�x�c�e�p�t� �b�y� �c�h�a�n�c�e�,� �w�i�t�h�o�u�t� 

�s�o�m�e� �w�a�y� �o�f� �e�v�a�l�u�a�t�i�n�g� �i�t�s� �p�e�r�f�o�r�m�a�n�c�e�.� �O�n�l�y� �w�i�t�h� 

�a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�i�s� �k�i�n�d� �c�a�n� �f�a�c�u�l�t�i�e�s� �p�r�o�c�e�e�d� �b�y� 

�a�n� �i�n�t�e�l�l�i�g�e�n�t� �p�r�o�c�e�s�s� �o�f� �t�r�i�a�l� �a�n�d� �e�r�r�o�r� �t�o� 

�i�m�p�r�o�v�e� �t�h�e�i�r� �e�d�u�c�a�t�i�o�n�a�l� �p�r�o�g�r�a�m�s�.� �(�p�.� �6�6�)� 

�P�r�o�g�r�e�s�s� �b�y� �m�e�a�n�s� �o�t�h�e�r� �t�h�a�n� �c�h�a�n�c�e� �t�o� �i�m�p�r�o�v�e� �e�d�u�c�a�t�i�o�n�a�l� 

�p�r�o�g�r�a�m�s� �b�e�s�t� �d�e�s�c�r�i�b�e�s� �t�h�e� �p�u�r�p�o�s�e� �t�o� �w�h�i�c�h� �t�h�e� �c�o�n�c�l�u�s�i�o�n�s� 

�i�n� �t�h�i�s� �s�t�u�d�y� �a�r�e� �d�i�r�e�c�t�e�d�.� 

�I�n�f�o�r�m�a�t�i�o�n� �o�b�t�a�i�n�e�d� �t�h�r�o�u�g�h� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �a� 

�S�t�r�e�s�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e�,� �a� �W�a�y�s� �o�f� �C�o�p�i�n�g� �C�h�e�c�k� �L�i�s�t�,� �a�n�d� 

�s�t�u�d�e�n�t� �g�r�a�d�e�s� �i�n� �a� �c�o�l�l�e�g�e� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �l�e�d� �t�o� �t�h�e� 

�m�a�j�o�r� �c�o�n�c�l�u�s�i�o�n� �t�h�a�t� �d�i�f�f�e�r�e�n�t� �s�t�u�d�e�n�t�s� �a�r�e� �s�t�r�e�s�s�e�d� �i�n
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�d�i�f�f�e�r�e�n�t� �w�a�y�s�,� �u�s�e� �d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �f�i�n�d� 

�t�h�e�i�r� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �t�o� �b�e� �a�s�s�o�c�i�a�t�e�d�,� �i�n� �v�a�r�y�i�n�g� 

�d�e�g�r�e�e�s�,� �t�o� �a� �c�h�a�n�g�i�n�g�,� �c�o�g�n�i�t�i�v�e�l�y�-�o�r�i�e�n�t�e�d�,� �p�r�o�c�e�s�s�-� 

�c�e�n�t�e�r�e�d� �e�x�p�e�r�i�e�n�c�e� �o�f� �s�t�r�e�s�s�.� 

�F�i�v�e� �s�p�e�c�i�f�i�c� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �s�t�u�d�y� �w�e�r�e� �l�i�s�t�e�d� �i�n� 

�C�h�a�p�t�e�r� �O�n�e�.� �E�a�c�h� �o�f� �t�h�e�s�e� �p�u�r�p�o�s�e�s� �h�a�v�e� �b�e�e�n� �a�d�d�r�e�s�s�e�d� �a�n�d� 

�c�o�m�p�l�e�t�e�d�.� �T�h�e�s�e� �p�u�r�p�o�s�e�s� �m�a�y� �n�o�w� �b�e� �r�e�v�i�e�w�e�d� �i�n� �l�i�g�h�t� �o�f� 

�t�h�e� �d�a�t�a� �p�r�e�s�e�n�t�e�d�.� 

�1�.� �T�o� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �c�o�g�n�i�t�i�v�e�-�t�r�a�n�s�a�c�t�i�o�n�a�l� �t�h�e�o�r�y� 
�o�f� �s�t�r�e�s�s� �d�e�v�e�l�o�p�e�d� �b�y� �L�a�z�a�r�u�s� �(�1�9�6�6�)� �a�n�d� �L�a�z�a�r�u�s� �a�n�d� 
�F�o�l�k�m�a�n� �(�1�9�8�4�)�.� 

�I�n�v�e�s�t�i�g�a�t�i�o�n� �s�h�o�w�e�d� �t�h�a�t� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �d�o� 

�u�n�d�e�r�g�o� �a� �c�o�g�n�i�t�i�v�e�-�t�r�a�n�s�a�c�t�i�o�n�a�l� �e�x�p�e�r�i�e�n�c�e� �o�f� �s�t�r�e�s�s�.� 

�D�u�r�i�n�g� �t�h�e� �p�r�o�g�r�e�s�s�i�o�n� �o�f� �a� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�,� �s�t�u�d�e�n�t�s� 

�r�e�p�o�r�t�e�d� �a� �p�e�r�c�e�p�t�i�v�e� �a�w�a�r�e�n�e�s�s� �o�f� �a�n� �u�n�f�o�l�d�i�n�g�,� �p�o�t�e�n�t�i�a�l�l�y� 

�s�t�r�e�s�s�f�u�l� �e�v�e�n�t� �a�n�d� �a� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�a�l� �n�a�t�u�r�e� 

�o�f� �t�h�e� �b�e�h�a�v�i�o�r�s� �r�e�q�u�i�r�e�d� �t�o� �a�d�d�r�e�s�s� �t�h�e�i�r� �c�o�g�n�i�t�i�v�e� 

�a�p�p�r�a�i�s�a�l� �o�f� �t�h�e� �s�i�t�u�a�t�i�o�n�.� �S�t�u�d�e�n�t�s� �a�p�p�r�a�i�s�e�d� �t�h�e� �s�t�r�e�s�s� 

�p�o�t�e�n�t�i�a�l� �a�n�d� �r�e�v�e�a�l�e�d� �a�d�j�u�s�t�m�e�n�t�s� �i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�s� 

�t�h�e�y� �m�o�v�e�d� �f�r�o�m� �t�h�e� �r�e�l�a�t�i�v�e� �c�o�m�f�o�r�t� �o�f� �t�h�e� �f�i�r�s�t� �w�e�e�k� �o�f� 

�c�l�a�s�s�e�s� �t�o�w�a�r�d� �a� �f�o�c�u�s� �o�n� �t�h�e�i�r� �f�i�r�s�t� �m�a�j�o�r� �t�e�s�t� �a�n�d� 

�f�i�n�a�l�l�y�,� �t�o� �r�e�c�e�i�v�i�n�g� �t�h�e�i�r� �i�n�d�i�v�i�d�u�a�l� �t�e�s�t� �g�r�a�d�e�s�.� 

�T�h�e� �o�v�e�r�a�l�l� �r�e�s�u�l�t�s� �o�f� �t�h�e� �e�x�t�e�n�s�i�v�e� �a�n�a�l�y�s�e�s� �p�e�r�f�o�r�m�e�d� 

�i�n� �t�h�i�s� �s�t�u�d�y� �s�u�p�p�o�r�t� �t�h�e� �c�o�n�t�e�n�t�i�o�n�s� �o�f� �L�a�z�a�r�u�s� �a�n�d� �F�o�l�k�m�a�n� 

�t�h�a�t� �s�t�r�e�s�s� �i�s� �a� �c�o�g�n�i�t�i�v�e�-�t�r�a�n�s�a�c�t�i�o�n�a�l� �p�r�o�c�e�s�s� �i�n� �w�h�i�c�h� 

�c�o�p�i�n�g� �m�a�y� �b�e� �v�i�e�w�e�d� �a�s� �a� �m�e�d�i�a�t�o�r� �o�f� �s�t�r�e�s�s� �a�n�d� �e�m�o�t�i�o�n�.� 

�C�h�a�n�g�e�s� �i�n� �t�h�e� �r�e�l�i�a�n�c�e� �u�p�o�n� �a� �p�a�r�t�i�c�u�l�a�r� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �a�s



�1�2�2� 

�t�i�m�e� �a�n�d� �t�h�e� �f�o�c�a�l� �p�o�i�n�t� �o�f� �s�t�r�e�s�s� �p�a�s�s�e�s� �c�o�r�r�e�s�p�o�n�d�e�d� �w�i�t�h� 

�c�h�a�n�g�e�s� �i�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �d�u�r�i�n�g� �t�h�e� �s�a�m�e� �p�e�r�i�o�d�.� 

�2�.� �T�o� �e�x�a�m�i�n�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�r�e�s�s� 
�a�p�p�r�a�i�s�a�l�,� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� 

�T�h�i�s� �p�a�r�t�i�c�u�l�a�r� �p�u�r�p�o�s�e� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y� �t�o� 

�p�r�o�v�i�d�e� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �o�f� �e�x�p�l�o�r�i�n�g� �n�o�n�i�n�t�e�l�l�e�c�t�i�v�e� 

�c�o�r�r�e�l�a�t�e�s� �o�f� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �C�l�e�a�r�l�y�,� �t�h�e� �g�o�a�l� �o�f� 

�s�u�c�h� �a� �d�e�s�i�g�n�e�d� �p�u�r�p�o�s�e� �w�a�s� �p�r�e�d�i�c�t�i�o�n�.� �T�h�e� �a�b�i�l�i�t�y� �t�o� 

�p�r�e�d�i�c�t� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �w�i�t�h� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �a�n�d� 

�n�o�n�i�n�t�e�l�l�e�c�t�i�v�e� �f�a�c�t�o�r�s� �i�s� �c�e�r�t�a�i�n�l�y� �n�o�t� �n�o�v�e�l� �w�i�t�h� �t�h�i�s� 

�s�t�u�d�y�.� �L�i�k�e� �t�h�e� �p�r�e�p�o�n�d�e�r�a�n�c�e� �o�f� �l�i�t�e�r�a�t�u�r�e� �p�r�e�c�e�d�i�n�g� �t�h�i�s� 

�s�t�u�d�y�,� �n�o�n�i�n�t�e�l�l�e�c�t�i�v�e� �f�a�c�t�o�r�s� �i�n� �t�h�i�s� �r�e�s�e�a�r�c�h� �s�h�o�w�e�d� �v�e�r�y� 

�l�i�t�t�l�e� �p�r�e�d�i�c�t�i�v�e� �v�a�l�u�e� �f�o�r� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �D�i�f�f�e�r�e�n�t� 

�s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�s� �p�r�o�v�i�d�e�d� �d�i�f�f�e�r�e�n�t� �a�s�s�o�c�i�a�t�i�o�n�s� �t�o� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�,� �b�u�t� �d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �d�i�d� 

�n�o�t�.� �H�o�w�e�v�e�r�,� �t�h�e� �e�x�p�l�a�i�n�e�d� �v�a�r�i�a�n�c�e� �i�n� �a�l�l� �c�a�s�e�s� �w�a�s� 

�m�i�n�i�m�a�l�.� �T�h�e� �c�o�n�c�l�u�s�i�o�n� �o�f�f�e�r�e�d� �b�y� �t�h�i�s� �s�t�u�d�y� �i�s� �p�a�r�a�l�l�e�l� 

�t�o� �m�o�s�t� �o�t�h�e�r� �s�i�m�i�l�a�r� �r�e�s�e�a�r�c�h�:� �T�h�e� �n�o�n�i�n�t�e�l�l�e�c�t�i�v�e� �f�a�c�t�o�r�s� 

�o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �p�r�o�d�u�c�e� �a� �v�e�r�y� �l�o�w� 

�a�s�s�o�c�i�a�t�i�o�n� �t�o� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �a�p�p�e�a�r� �t�o� �a�c�c�o�u�n�t� 

�f�o�r� �o�n�l�y� �s�m�a�l�l� �p�o�r�t�i�o�n�s� �o�f� �i�m�p�a�c�t� �u�p�o�n� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� 

�3�.� �T�o� �c�o�m�p�a�r�e� �s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�m�o�n�g� 
�c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �u�n�d�e�r� �a�g�e� �2�5� �w�i�t�h� �c�o�m�m�u�n�i�t�y� 
�c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �a�g�e�d� �2�5� �a�n�d� �o�v�e�r�.� 

�S�t�u�d�e�n�t� �a�g�e� �h�a�s� �i�n�c�r�e�a�s�i�n�g�l�y� �b�e�c�o�m�e� �i�m�p�o�r�t�a�n�t� �i�n� 

�c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�s�.� �A�s� �s�t�u�d�e�n�t� �d�e�m�o�g�r�a�p�h�i�c�s� �a�n�d� �p�a�t�t�e�r�n�s� �o�f
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�a�t�t�e�n�d�a�n�c�e� �a�t�t�e�s�t�,� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� �c�o�m�p�r�i�s�e� �a� �l�a�r�g�e� 

�p�o�r�t�i�o�n� �o�f� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �e�n�r�o�l�l�m�e�n�t�s�.� �I�n�c�l�u�d�i�n�g� �a�n� �a�g�e� 

�v�a�r�i�a�b�l�e� �i�n� �t�h�i�s� �s�t�u�d�y� �c�o�n�t�r�i�b�u�t�e�s� �t�o� �t�h�e� �e�d�u�c�a�t�i�o�n�a�l� 

�l�i�t�e�r�a�t�u�r�e� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �v�a�r�i�e�d� �n�e�e�d�s� �a�n�d� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� 

�o�f� �a� �v�a�r�i�e�d� �s�t�u�d�e�n�t� �p�o�p�u�l�a�t�i�o�n�s�.� 

�T�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�i�s� �s�t�u�d�y� �s�h�o�w� �t�h�a�t� �s�t�u�d�e�n�t� �a�g�e� �i�s� �a� 

�f�a�c�t�o�r� �o�f� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �b�u�t� �n�o�t� �o�f� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�.� 

�W�h�i�l�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �b�e�t�w�e�e�n� �y�o�u�n�g�e�r� �a�n�d� �o�l�d�e�r� 

�s�t�u�d�e�n�t�s� �i�n� �h�o�w� �t�h�e�y� �a�p�p�r�a�i�s�e�d� �s�t�r�e�s�s�,� �t�h�e�y� �d�i�d� �e�x�h�i�b�i�t� 

�d�i�f�f�e�r�e�n�t� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �O�l�d�e�r� �s�t�u�d�e�n�t�s� �u�s�e�d� �m�o�r�e� 

�P�r�o�b�l�e�m� �F�o�c�u�s�e�d� �a�n�d� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �t�h�a�n� �t�h�e�i�r� �y�o�u�n�g�e�r� 

�c�o�u�n�t�e�r�p�a�r�t�s�.� �H�a�v�i�n�g� �a� �f�u�n�c�t�i�o�n�a�l� �a�c�c�e�s�s� �t�o� �b�o�t�h� �o�f� �t�h�e�s�e� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �s�e�e�m� �t�o� �b�e� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e� �r�e�s�o�u�r�c�e�s� 

�o�l�d�e�r� �s�t�u�d�e�n�t�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �p�o�s�s�e�s�s�.� �I�n�c�r�e�a�s�e�d� 

�m�a�t�u�r�i�t�y� �a�n�d� �a�n� �e�x�p�a�n�d�e�d�,� �o�r� �m�a�y�b�e� �m�o�r�e� �i�n�s�t�r�u�m�e�n�t�a�l�,� �s�o�c�i�a�l� 

�n�e�t�w�o�r�k� �a�l�l�o�w�s� �o�l�d�e�r�,� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� �a� �r�e�s�o�u�r�c�e� �n�o�t� 

�a�v�a�i�l�a�b�l�e� �t�o� �y�o�u�n�g�e�r� �s�t�u�d�e�n�t�s�.� 

�4�.� �T�o� �c�o�m�p�a�r�e� �s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�m�o�n�g� �m�a�l�e� 
�a�n�d� �f�e�m�a�l�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �i�n�c�l�u�s�i�o�n� �o�f� �g�e�n�d�e�r� �a�s� �a� �v�a�r�i�a�b�l�e� �i�n� �t�h�i�s� �s�t�u�d�y� 

�c�o�n�t�i�n�u�e�s� �a� �l�o�n�g� �h�i�s�t�o�r�y� �o�f� �e�x�p�l�o�r�i�n�g� �t�h�i�s� �t�o�p�i�c� �a�s� �a�n� 

�e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �d�i�f�f�e�r�e�n�t� �e�d�u�c�a�t�i�o�n�a�l� �a�t�t�a�i�n�m�e�n�t�s�.� �T�h�e� �d�a�t�a� 

�a�n�a�l�y�s�i�s� �p�r�o�v�i�d�e�d� �a� �c�o�n�c�l�u�s�i�o�n� �t�h�a�t� �m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s� �d�o� 

�v�i�e�w� �s�t�r�e�s�s� �s�i�t�u�a�t�i�o�n�s� �d�i�f�f�e�r�e�n�t�l�y� �a�n�d� �d�o� �u�s�e� �d�i�f�f�e�r�e�n�t� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �t�o� �a�d�d�r�e�s�s� �t�h�e�i�r� �p�e�r�c�e�i�v�e�d� �s�t�r�e�s�s�f�u�l� 

�s�i�t�u�a�t�i�o�n�s�.
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�T�h�e� �d�a�t�a� �a�p�p�e�a�r�s� �t�o� �s�h�o�w� �a�n� �i�n�t�e�r�a�c�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�y�.� �I�n�d�i�v�i�d�u�a�l� 

�c�o�p�i�n�g� �s�t�r�a�t�e�g�y� �a�p�p�e�a�r�s� �l�i�k�e�l�y� �t�o� �c�o�i�n�c�i�d�e� �w�i�t�h� �s�t�r�e�s�s� 

�a�p�p�r�a�i�s�a�l�s�.� �F�e�m�a�l�e�s� �r�e�p�o�r�t�e�d� �e�x�p�e�r�i�e�n�c�i�n�g� �m�o�r�e� �t�h�r�e�a�t� �a�n�d� 

�h�a�r�m� �e�m�o�t�i�o�n�s�,� �a�n�d� �c�o�u�p�l�e�d� �t�h�o�s�e� �s�t�r�e�s�s� �a�p�p�r�a�i�s�a�l�s� �w�i�t�h� �a� 

�r�e�l�i�a�n�c�e� �o�n� �S�o�c�i�a�l� �S�u�p�p�o�r�t� �C�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �M�a�l�e�s�,� �o�n� �t�h�e� 

�o�t�h�e�r� �h�a�n�d�,� �r�e�p�o�r�t�e�d� �m�o�r�e� �c�h�a�l�l�e�n�g�e� �e�m�o�t�i�o�n�s� �a�n�d� �l�e�s�s� �S�o�c�i�a�l� 

�S�u�p�p�o�r�t� �C�o�p�i�n�g�.� �C�a�u�t�i�o�n� �m�u�s�t� �b�e� �t�a�k�e�n� �i�n� �d�r�a�w�i�n�g� 

�c�o�n�c�l�u�s�i�o�n�s� �i�n� �t�h�e� �a�r�e�a� �o�f� �g�e�n�d�e�r�.� �A� �n�u�m�b�e�r� �o�f� �o�t�h�e�r� 

�p�o�s�s�i�b�l�e� �d�y�n�a�m�i�c�s� �a�r�e� �l�i�k�e�l�y� �t�o� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e�s�.� �F�e�m�a�l�e�s� �m�a�y� �s�i�m�p�l�y� �b�e� �m�o�r�e� �a�d�e�p�t� �a�t� �S�o�c�i�a�l� 

�S�u�p�p�o�r�t� �C�o�p�i�n�g� �a�n�d� �f�i�n�d� �s�t�r�a�t�e�g�i�e�s� �i�n� �t�h�a�t� �c�a�t�e�g�o�r�y� �n�o�t� 

�f�o�u�n�d� �b�y� �m�a�l�e�s�.� �A�l�s�o�,� �c�u�l�t�u�r�a�l� �i�n�f�l�u�e�n�c�e�s� �m�a�y� �b�e� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �a�t�t�r�i�b�u�t�i�o�n� �o�f� �d�i�f�f�e�r�i�n�g� �c�o�p�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �f�o�r� �f�e�m�a�l�e� �i�n� �a� �c�o�l�l�e�g�e� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�.� 

�W�h�a�t�e�v�e�r� �t�h�e� �u�n�d�e�r�l�y�i�n�g� �f�a�c�t�o�r�s� �p�r�o�d�u�c�i�n�g� �t�h�e� �g�e�n�d�e�r� 

�d�i�f�f�e�r�e�n�c�e�s�,� �t�h�i�s� �s�t�u�d�y� �c�o�n�t�r�i�b�u�t�e�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� 

�m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s� �v�i�e�w� �a�n�d� �a�p�p�r�o�a�c�h� �t�h�e� �s�t�r�e�s�s� �o�f� �a� �c�o�l�l�e�g�e� 

�m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �v�e�r�y� �d�i�f�f�e�r�e�n�t�l�y�.� 

�5�.� �T�o� �c�o�m�p�a�r�e� �s�t�r�e�s�s� �a�n�d� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�m�o�n�g� 
�c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �o�f� �t�w�o� �d�i�f�f�e�r�e�n�t� �l�e�v�e�l�s� �o�f� 
�a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�.� 

�C�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�s� �a�r�e� �w�e�l�l� �k�n�o�w�n� �f�o�r� �t�h�e� �d�i�v�e�r�s�i�t�y� �o�f� 

�a�c�a�d�e�m�i�c� �a�b�i�l�i�t�y� �f�o�u�n�d� �i�n� �t�h�e�i�r� �e�n�r�o�l�l�m�e�n�t�s�.� �L�i�k�e� �d�i�v�e�r�s�e� 

�s�t�u�d�e�n�t� �a�g�e�,� �l�e�v�e�l�s� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s� �a�r�e� �l�i�k�e�l�y� �t�o� 

�b�e� �m�o�r�e� �p�r�e�d�o�m�i�n�a�n�t� �a�t� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�s� �t�h�a�n� �a�t� �o�t�h�e�r



�1�2�5� 

�i�n�s�t�i�t�u�t�i�o�n�s� �o�f� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n�.� �C�o�n�t�r�i�b�u�t�i�n�g� �t�o� �t�h�e� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �u�n�i�q�u�e� �n�e�e�d�s� �o�f� �s�t�u�d�e�n�t�s� �w�i�t�h� �v�a�r�i�e�d� 

�l�e�v�e�l�s� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�a�t�i�o�n� �i�s� �a� �p�u�r�p�o�s�e� �w�i�t�h� �f�u�n�c�t�i�o�n�a�l� 

�i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �e�d�u�c�a�t�i�o�n�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �t�h�e� �f�i�n�d�i�n�g�s� �i�n� 

�t�h�i�s� �s�t�u�d�y� �d�o� �n�o�t� �c�l�e�a�r�l�y� �d�e�l�i�n�e�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� 

�t�h�i�s� �p�a�r�t�i�c�u�l�a�r� �v�a�r�i�a�b�l�e�.� 

�S�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �d�e�v�e�l�o�p�m�e�n�t�a�l� �c�l�a�s�s�e�s� �r�e�p�o�r�t�e�d� 

�m�o�r�e� �c�h�a�l�l�e�n�g�e� �a�n�d� �b�e�n�e�f�i�t� �e�m�o�t�i�o�n�s�,� �b�u�t� �s�h�o�w� �n�o� �d�i�f�f�e�r�e�n�c�e� 

�f�r�o�m� �t�h�e�i�r� �t�r�a�n�s�f�e�r� �c�o�u�n�t�e�r�p�a�r�t�s� �i�n� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� 

�c�o�n�c�l�u�s�i�o�n� �r�e�a�c�h�e�d� �h�e�r�e� �i�s� �t�h�a�t� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s�,� 

�b�e�i�n�g� �l�e�s�s� �a�c�a�d�e�m�i�c�a�l�l�y� �p�r�e�p�a�r�e�d�,� �a�r�e� �l�i�k�e�l�y� �t�o� �v�i�e�w� �t�h�e�i�r� 

�e�n�r�o�l�l�m�e�n�t� �i�n� �a� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e� �a�s� �c�h�a�l�l�e�n�g�i�n�g� �(�o�r� 

�d�i�f�f�i�c�u�l�t�)� �b�e�c�a�u�s�e� �o�f� �t�h�e�i�r� �s�k�i�l�l� �d�e�f�i�c�i�e�n�c�y� �i�n� �t�h�e� �t�o�p�i�c� 

�a�r�e�a�.� �L�i�k�e�w�i�s�e�,� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�u�d�e�n�t�s� �a�r�e� �l�i�k�e�l�y� �t�o� �v�i�e�w� 

�s�u�c�c�e�s�s�f�u�l� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �c�o�u�r�s�e� �a�s� �b�e�i�n�g� �m�o�r�e� �b�e�n�e�f�i�c�i�a�l� 

�t�o� �t�h�e�m� �t�h�a�n� �w�o�u�l�d� �t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �w�h�o� �m�a�y� �t�e�n�d� �t�o� �s�e�e� 

�t�h�e�m�s�e�l�v�e�s� �a�s� �p�o�s�s�e�s�s�i�n�g� �t�h�e� �b�a�s�i�c� �s�k�i�l�l�s� �n�e�c�e�s�s�a�r�y� �f�o�r� 

�c�o�u�r�s�e� �c�o�m�p�l�e�t�i�o�n�.� 

�R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�T�h�i�s� �s�t�u�d�y� �w�a�s� �l�i�m�i�t�e�d� �t�o� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� 

�e�n�r�o�l�l�e�d� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� �a�t� �s�i�x� �d�i�f�f�e�r�e�n�t� �l�o�c�a�t�i�o�n�s� 

�a�c�r�o�s�s� �t�h�e� �s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� �r�e�l�a�t�i�v�e�l�y� 

�s�m�a�l�l� �s�i�z�e� �o�f� �t�h�e� �s�a�m�p�l�e� �a�n�d� �t�h�e� �o�n�e� �s�e�m�e�s�t�e�r� �t�i�m�e� �l�i�m�i�t� �o�f� 

�t�h�e� �s�t�u�d�y�,� �i�t� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �a�d�d�i�t�i�o�n�a�l� �r�e�s�e�a�r�c�h� �b�e


