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(ABSTRACT ) 

The purpose of this study was to examine two 

affective variables that usually hinder the 

mathematical performance of students. Specifically, 

this study was to assess the attitudes toward the 

learning of mathematics and the mathematics anxieties 

of the African-American students enrolled in 

Developmental Mathematics II classes at Halifax 

Community College. Along with assessing the attitudes 

toward the learning of mathematics and the mathematics 

anxieties of the African-American students, the study 

examined if there was a difference between attitudes 

towards learning of mathematics and mathematics 

anxieties of the African-American and non 

African-American students. 

Using the two instruments (Fennema-Sherman



Attitudes toward the Learning of Mathematics Scales 

and Suinn's Mathematics Anxiety Rating Scale) of the 

study, along with the long interviews of some of the 

African-American students, it was found that overall 

the attitudes toward the learning of mathematics were 

positive and that mathematics anxieties were not 

prevalent among the African-American students. It was 

also found that there were no significant differences 

between the mathematics anxieties of the 

African-American and non African-American students and 

no significant differences between the attitudes toward 

the learning of mathematics of the African-American and 

the non African-American students who were enrolled in 

the Developmental Mathematics II classes at Halifax 

Community College.
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An assessment of the attitudes and anxieties of the 

African-American students who were enrolled in 

Developmental Mathematics II classes at Halifax 

Community College. 

Chapter One 

Background 

In recent years, according to Leder (1987), there 

has been a growing recognition that understanding the 

nature of the learning of mathematics requires 

exploration of affective as well as cognitive factors. 

Affective factors generally refer to a wide range of 

feelings and moods. In the context of mathematics 

education, these feelings and moods are often expressed 

with words such as anxiety, confidence, frustration, 

and satisfaction according to McLeod, (1988). Two 

affective factors, anxiety and attitudes, have been 

topics of high interest to many researchers. This 

interest has been reflected in the studies of Aiken, 

(1970), (1976); Tobias, (1978; Brown, (1979); Kuln, 

1980; Suydam, (1984); Llabre and Suarez, (1985); 

Fennema and Sherman, (1986); Battista, (1986); 

Bassarear, (1986); Lester and Garofalo, (1987); Suinn, 

(1988); and Hauge, (1991). 
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Anxiety, in general, has been defined in various 

ways. According to Atkinson, Atkinson, Smith, and 

Hilgard (1987), it is the unpleasant emotions 

characterized by such terms as worry, apprehension and 

fear that we all experience at times in varying 

degrees. Morris (1985) contends that anxiety is a 

feeling of fear or flight, but without an 

identifiable source. According to Morris (1985) 

anxious people experience all the symptoms of fear. 

Some of these symptoms are butterflies in the stomach, 

shallow breathing, muscle tension, and the inability 

to think clearly and so on - but they don't know why. 

Skemp (1979) regards anxiety as an emotion which 

Signals an individual's inability to change away from 

an anti-goal state. According to Skemp (1979), an 

anti-goal state is a state which we try to avoid or get 

away from usually because it has a negative 

contribution to our survival. Woolfolk and 

McCune-Nicolich (1984) indicated that a person who has 

a general tendency to become anxious is more likely to 

respond to many types of situations with sweaty palms 

and a rapid heartbeat. This individual is said to have 

trait anxiety. Individuals with trait anxiety 

generally experience anxiety more intensely than 

2



others. On the other hand, according to Woolfolk and 

McCune-Nicolich (1984), an individual who experiences 

anxiety that occurs in a specific threatening situation 

when the normal reaction is to feel anxious is said to 

have state anxiety. 

Kitchens (1979) states that anxiety is normal and, 

in times of sudden trouble, can sharpen a person's 

reactions. Anxiety that sharpens a person's reaction 

is called facilitating anxiety and is very helpful to 

the individual in the performance of a task. Gibson 

(1981) agrees that not all anxiety is harmful. She 

states that a little anxiety serves to increase the 

adrenalin in students and keep them interested and 

alert. 

When anxiety is not helpful, it is called 

debilitating. Debilitating anxiety, to some degree, 

exists in any learning situation. In this case, a 

person is often not able to perform because of the 

anxiety which has interrupted his/her thoughts and 

affected his/her bodily state. Thus, it can be 

concluded from the Morris (1985) and Woolfolk and 

McCune-Nicolich (1984) studies that this is when trait 

and/or state anxiety affect learning. 

Educational researchers have found that anxiety 
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interferes with the performance of students in school 

according to Dembo, (1988). Fear of embarrassment, 

fear of failure, and fear of social pressures, as well 

as unconscious fears, all contribute to anxiety in 

learning as described by Bohuslov, (1980). Some 

school subjects evoke more anxiety than others. 

Mathematics has been labeled as a subject that raises 

the anxiety level in many students. Dembo (1988) found 

that anxiety in mathematics classes stems from time 

pressures to complete work, humiliation by being called 

to perform in front of the class, and the high emphasis 

on right answers. Mathematics anxiety is not 

necessarily related to general anxiety; a math anxious 

person may not be the generally anxious type or vice 

versa. Morris (1981) found that mathematics anxiety is 

not related to general intelligence; it often affects 

- persons who are highly successful in other areas. 

As with anxiety, there is also a lack of consensus 

on a single definition of attitude. Woolfolk and 

McCune-Nicolich (1984) characterize attitudes as a 

relatively enduring perception, learned through 

positive and negative experiences and/or modeling. In 

addition Morris (1985) states that attitude is a 

fairly stable organization of beliefs, feelings, and 
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behavior tendencies directed toward some object. 

Morris (1985) states that an attitude toward something 

has three major components; beliefs about the object, 

feelings about the object, and behavioral tendencies 

toward the object. Leder (1987) notes that attitudes 

involve individuals' thoughts, feelings, and preferred 

behaviors. Lester and Garofalo (1987) hold the 

position that attitudes are traits, albeit perhaps 

transient ones, of the individual. For an example in 

the mathematical domain, Lester and Garofalo (1987) 

state that an individual may have developed a 

particular attitude toward a class of problems which 

affects his/her performance on a specific problem in 

that class. At the same time, a particular problem may 

give rise to an unanticipated emotion which is a 

Situation-specific state. Frustration, as an example, 

may set in when a student finds that he/she has made 

little progress toward solving a problem after working 

diligently on it for a considerable amount of time. 

Suydam (1984) contends that an individual's 

attitude toward mathematics has many facets, ranging 

from awareness of the structural beauty of 

mathematics and of its usefulness to feelings about 

the difficulty and challenge of learning mathematics, 
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to an interest in a particular method of learning or 

teaching mathematics. She further declares that 

attitudes towards mathematics are probably formed 

and modified by many forces, including teachers' 

enthusiasm and methods, parents and other adults, 

self-concept, learning style, and experiences with 

mathematics in and out of the school setting. 

According to Leder (1987), the continuing concern 

of social psychology with attitude research serves as 

testimony to the complexity of the area. In spite of 

the difficulties in conducting research on attitudes, 

the last decade has been a period of substantial 

progress in our knowledge of attitudes, especially 

attitudes toward mathematics. Much of this progress 

has come about through the extensive use of the 

Fennema-Sherman scales and other similar instruments 

according to McLeod, (1987). 

Significance of the Study 

Almost all of the research on math anxiety in 

college students has been carried out in traditional 

colleges and universities in which the majority of the 

students are non African-Americans and tend to come 
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from middle and upper class backgrounds (Hauge, 1991). 

Matthews (1984) also stated that, in studies that have 

been done, the primary focus was not on 

African-Americans. Many of the studies that were 

done concerned sex related differences, and sometimes 

may have included race as background material. 

However, race differences was not the focus of such 

studies. Bassarear (1986) noted that although there 

has been considerable research in the affective domain 

in mathematics with elementary and secondary students, 

very few studies have been done with college students 

and with remedial populations. 

According to educational researchers a variety of 

influences impact ones' academic achievement. However, 

while both cognitive and affective variables have been 

studied and related to academic achievement for all 

students in general and white students specifically, 

little knowledge exists that establishes the impact of 

attitudes and anxieties on African-American students 

much less on African-American community college 

students in developmental mathematics classes. 

Therefore, this study is needed because it will add 

to the research literature a study on the anxieties 

and/or attitudes of African-American students. This 
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study will contribute additionally because it addresses 

anxieties and attitudes of African-American students 

enrolled in developmental math classes in community 

colleges. The study will have particular relevance 

for Halifax Community College. This study will 

examine these two affective variables that are not 

usually studied by researchers on African-American 

students. 

Statement of the Problen 

Halifax Community College is located in Halifax 

County, North Carolina. There are four public high 

schools (two county and two city) located in Halifax 

County. These high schools are within three 

separately controlled school systems. The school 

systems are referred to as the Halifax County School 

System, the Weldon City School System, and the Roanoke 

Rapids City School System. There are also three 

private high school systems in Halifax County. The 

Halifax County School System, the Weldon City School 

System and one of Halifax County's neighboring counties 

(Northampton County) are listed among the six lowest 

performing school systems in the state of North 

8



Carolina on state wide testing (Daily Herald, June 6, 

1994). For high schools, core courses included in 

state wide testing were Algebra I, Biology, Economics, 

Legal and Political systems, English I, Physical 

Science, and U. S. History. North Carolina school 

systems are graded as to the percentage of students who 

scored A's or B's on those core courses. Overall, 39.6 

percent of the state's students had at least a B 

average in those courses. Among individual systems 

across the state, the percentage ranged from 14.5 

percent in the Halifax County schools to a high of 62.6 

percent in Chapel Hill/Carrboro schools (Daily Herald, 

June 6, 1994). The Northampton County's system 

percentage on the core courses was 27.9 and Weldon's 

system was 15.4. These three school systems, (Halifax 

County, Weldon City and Northampton County) are 

predominately African-American and located in rural 

poor counties. 

The majority of the students enrolled at Halifax 

Community College come from Halifax County and 

Northampton County school systems. For the 1993-94 

school year eighty percent of the students enrolled at 

Halifax Community College came from Halifax County, 

eighteen percent from Northampton County, and two 
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percent from other neighboring counties in the state 

and Virginia. Since Halifax Community College adheres 

to the "open door" policy of the North Carolina 

Department of Community Colleges, it has drawn many 

African-American students from these counties who 

exhibit little enthusiasm for taking mathematics beyond 

what they have already taken. Many of these 

African-American students have to take an introduction 

to algebra course because they fail to make the 

required scores that would exempt them from the 

developmental mathematics sequence of courses. From 

the fall of 1988 through the spring of 1993, six 

hundred eighty-six African-American students enrolled 

in an introductory algebra course (Developmental 

Mathematics II) at Halifax Community College. 

Forty-five percent passed, thirteen percent withdrew, 

and thirty-nine percent (267 students) were either 

classified as in progress or failed. Sixty-four 

percent of these two hundred sixty-seven students 

(170 students) never passed or finished the 

introductory algebra course. During the same time 

frame, six hundred seventy non African-American 

students enrolled in Developmental Mathematics II at 

Halifax Community College. Sixty-one percent passed, 
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fourteen percent withdrew, and twenty-five percent 

(169 students) were either classified as in progress or 

failed. Sixty-four percent of these one hundred 

sixty-nine students (108 students) never passed or 

finished the introductory algebra course also. A 

student classified as in progress had to repeat the 

course another quarter. Overall the passing rates for 

African-American and non African-American students 

enrolled in Developmental Mathematics II from the fall 

of 1988 thru spring of 1993 were forty-five percent and 

sixty-one percent respectively. These data seem to 

indicate that approximately one out of every two 

African-Americans passed and three out of every five 

non African-American students passed during this time 

frame. Table 1 depicts the pass-fail records of the 

African-Americans and non African-American students 

that were enrolled in Developmental Math II from the 

fall of 1988 to the spring of 1993. 

Studies have shown that some of this lack of 

enthusiasm or poor performance of students taking 

mathematics may be attributed to the roles that 

parents, peers, previous high school math preparation, 

and teachers have played in shaping their attitudes 

and anxieties towards mathematics. Because students 
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56.34 

9} 
«12.68 

3 
4.23 

19] 
26.76 

13} 
59.09 

NAA 
85 

63] 
74.12 

8 
9.41 

5 
5.68 

9} 
10.59 

Z| 
___ 

50.00 
Total 

156 
103 

_ 66.03 
17| 

10.90 
8 

5.13] 
28] 

17.95) = 
20] 

Ss 58.56 
j 

Winter 91-92 
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eee} 
w
d
.
 

AA 
65 

20| 
30.77 

10] 
15.38 

6] 
9.23) 

20} 
44.62] 

20} 
57.14) 

_
_
 

I
N
A
A
 

40 
21) 

52,50) 
4|___10.00) 

=
 

fl 
«15,00 

QQ 
= 

22.50 
it} 

73.99 
_
 

s
f
t
 

105 
41} 

30.05 
14) 

13.93) 
12)—s*11.43 

38} 
36.19 

31) 
62.00 

Spring ‘92 
=| 

—--a.}---.--|... 
|. ..- 

AA 
71 

32| 
45.07 

9] 
«12.68 

_7 
9.86] 

23] 
3
2
.
3
9
 

14) 
46.67 

N
A
A
 

47 
26 

55.32] 
i2)_ 2

5
.
5
3
)
 

BST) 
10.84 

§} 
=: 55.56 

Total 
118 

56| 
49.15 

21] 
17.80) 

ft] 
9.32] 

2B} 
23.79 

19] 
48.72 

Fal92 
| 

. 
e
e
 

AA 
go] 

44] 
49.44 

15] 
16.85 

4 
4.49] 

26] 
—s 

29.21 
12] 

40.00 
NAA 

fe 
B4| 

58.70 
a 

2.78 
a 

B78) 
2
0
)
 
z
d
)
 

2) 
8
 

Total 
181 

98] 
«54.14 

24| 
‘13.26 

13 
7.18 

46| 
25.41 

24] 
40.68 
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Winter 
‘92-93 

| 
i 

] 

AA 
92 

35} 
38.04 

12 
13.04 

13 
14.13 

32 
34.78 | 

26: 
57.78' 

NAA 
84 

54 
64.29 

12! 
14.29 

4 
4.76 

14 
16,67) 

1
 

61.11! 
Total 

176 
89 

50.57 
24 

13.64 
17 

9.66 
46 

26.14) 
37 

58.73: 
. 

} 
| 

Spring 
‘93 

. 
4 

| 

AA 
76 

40 
52.63 

8 
10.53 

4 
5.26 

24] 
31.58 

14] 
50.00] 

NAA 
49 

29 
59.18 

8 
16.33 

3 
6.12 

9
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1
8
.
3
7
 

11 
91.67! 

Total 
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69 
§5.20 

16 
12.86 

7: 
5.60 

33: 
26.40 

25 
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entering open admissions institutions are frequently 

not well prepared in mathematics, Hauge (1991) believes 

that many of these students would have significant 

problems with math anxiety. Bohuslov (1980) also 

concurs with Hauge (1991) that lack of adequate 

mathematical background coupled with a poor attitude 

and math anxiety may well inhibit, if not actually 

terminate, the academic progress of many otherwise 

capable students. Therefore, the problem is to assess 

the attitudes toward the learning of mathematics and 

the mathematics anxieties of the African-American 

students in the Developmental Mathematics II classes at 

Halifax Community College and to determine if these 

attitudes and anxieties are significantly different 

from non African-American students. 

Definitions of Terms 

In order to have a common understanding of some of 

the terms used throughout the study, the following will 

be the working definitions. 

Anxiety 

The primary response to a situation appraised as 

threatening is anxiety. Anxiety means the unpleasant 

15



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

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

�a�t� �t�i�m�e�s� �i�n� �v�a�r�y�i�n�g� �d�e�g�r�e�e�s� �(�A�t�k�i�n�s�o�n� �e�t� �a�l�,� �1�9�8�7� �a�n�d� 

�G�e�r�g�e�n�,� �S�u�l�s�,� �R�o�s�n�o�w�,� �a�n�d� �L�a�n�a�,� �1�9�8�9�)�.� �T�h�e�r�e�f�o�r�e� �f�o�r� 

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

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

�d�i�f�f�e�r�e�n�t� �m�a�t�h�e�m�a�t�i�c�a�l� �t�a�s�k�s� �(�S�u�i�n�n�,� �1�9�8�8�)�.� �T�h�i�s� 

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

�t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �m�a�k�e�s� �o�n� �t�h�e� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� 

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

�a�b�o�v�e� �t�h�e� �7�5�t�h� �p�e�r�c�e�n�t�i�l�e� �o�n� �t�h�e� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� 

�R�a�t�i�n�g� �S�c�a�l�e� �(�M�A�R�S�)� �w�i�l�l� �b�e� �c�o�n�s�i�d�e�r�e�d� �m�a�t�h� �a�n�x�i�o�u�s�.� 

�A�t�t�i�t�u�d�e�s� 

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

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

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

�t�o� �C�h�a�p�l�i�n� �(�1�9�8�5�)�,� �s�o�m�e� �o�f� �o�u�r� �a�t�t�i�t�u�d�e�s� �a�r�e� �a�l�s�o� 

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

�e�x�p�e�r�i�e�n�c�e�s�.� �M�c�L�e�o�d� �(�1�9�8�8�)� �a�s�s�e�r�t�s� �t�h�a�t� �a�t�t�i�t�u�d�e�s� 

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

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

�r�e�a�s�o�n�a�b�l�e� �s�t�a�b�i�l�i�t�y�.� �M�a�n�y� �i�n�v�e�s�t�i�g�a�t�o�r�s� �s�e�e�m� �t�o� 

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

�a�c�c�o�r�d�i�n�g� �t�o� �L�e�d�e�r�,� �(�1�9�8�7�)�.� �T�h�e�r�e�f�o�r�e� �f�o�r� �t�h�e� �p�u�r�p�o�s�e� 

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

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

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

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

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

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

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

�m�e�a�s�u�r�e�d� �b�y� �t�h�e� �F�e�n�n�e�m�a� �a�n�d� �S�h�e�r�m�a�n� �(�1�9�8�6�)� �a�t�t�i�t�u�d�e� 

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

�s�t�u�d�y� �a�n�y� �s�t�u�d�e�n�t� �w�h�o� �s�c�o�r�e�s� �b�e�l�o�w� �t�h�e� �2�5�t�h� �p�e�r�c�e�n�t�i�l�e� 

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

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

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� 

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

�M�a�t� �9�1�)� �t�a�u�g�h�t� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �T�h�i�s� 

�c�o�u�r�s�e� �d�e�a�l�s� �w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�t�e�n�t�:� �(�1�)� �t�h�e� 

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

�e�x�p�r�e�s�s�i�o�n�s�,� �(�2�)� �s�o�l�v�i�n�g� �l�i�n�e�a�r� �e�q�u�a�t�i�o�n�s� �a�n�d� �t�h�e�i�r� 

�a�p�p�l�i�c�a�t�i�o�n�s�,� �(�3�)� �p�r�o�d�u�c�t�s� �a�n�d� �f�a�c�t�o�r�s� �o�f� �p�o�l�y�n�o�m�i�a�l�s�,� 

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

�(�5�)� �r�a�t�i�o�s� �a�n�d� �p�r�o�p�o�r�t�i�o�n�s�.� 
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�F�o�c�u�s� �G�r�o�u�p� 

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

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

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

�i�n�t�e�r�a�c�t�i�o�n� �(�F�e�r�n�,� �1�9�8�2�;� �a�n�d� �C�a�l�d�e�r�,� �1�9�7�7�)�.� 

�H�i�g�h�-�R�i�s�k� 

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

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

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

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

�s�t�a�n�d�a�r�d�i�z�e�d� �t�e�s�t� �s�c�o�r�e�s�,� �a�n�d� �r�a�c�e�/�c�u�l�t�u�r�a�l�/�c�l�a�s�s� 

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

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

�s�t�u�d�e�n�t�s� �a�p�p�l�y�i�n�g� �f�o�r� �e�n�t�r�y� �i�n�t�o� �c�o�l�l�e�g�e� �(�M�o�o�r�e�,� �1�9�7�0�)�.� 

�L�o�n�g� �I�n�t�e�r�v�i�e�w� 

�N�o�n� �d�i�r�e�c�t�i�v�e� �i�n�t�e�r�v�i�e�w�s� �w�i�t�h� �n�o� �t�i�m�e� �l�i�m�i�t�s�.� �A� 

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

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

�n�e�e�d�e�d�.� 

�M�a�t�h�e�m�a�t�i�c�a�l� �P�e�r�f�o�r�m�a�n�c�e� 

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

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

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� 

�N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� 

�S�t�a�t�e�m�e�n�t� �o�f� �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� �t�w�o� 

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

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

�t�h�e� �s�t�u�d�y� �w�a�s� �t�o� �a�s�s�e�s�s� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� 

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

�o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �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� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� 

�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n�s� 

�1�.� �W�h�a�t� �a�r�e� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 

�i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� �m�e�a�s�u�r�e�d� �b�y� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� 
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�M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�?� 

�2�.� �I�s� �t�h�e�r�e� �a� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �M�a�t�h�e�m�a�t�i�c�s� 

�A�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �a�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �R�i�c�h�a�r�d� 

�M�.� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�?� 

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

�m�a�t�h�e�m�a�t�i�c�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� 

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� 

�m�e�a�s�u�r�e�d� �b�y� �s�i�x�t�y�-�s�i�x� �q�u�e�s�t�i�o�n�s� �t�a�k�e�n� �f�r�o�m� �s�i�x� �o�f� �t�h�e� 

�n�i�n�e� �d�i�f�f�e�r�e�n�t� �F�e�n�n�e�m�a�~�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� 

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

�4�.� �I�s� �t�h�e�r�e� �a� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �a�t�t�i�t�u�d�e�s� 

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

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

�a�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e� �s�c�a�l�e�s�?� 

�A�s�s�u�m�p�t�i�o�n�s� 

�1�.� �I�t� �w�a�s� �a�s�s�u�m�e�d� �t�h�a�t� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� 

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

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

�a�t�t�i�t�u�d�e�s� �a�n�d�/�o�r� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�.� 

�2�.� �I�t� �w�a�s� �a�s�s�u�m�e�d� �t�h�a�t� �t�h�e� �s�e�l�f�-�r�a�t�i�n�g� �s�c�a�l�e�s� 

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

�2�0



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

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

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

�t�i�m�e� �p�e�r�i�o�d�.� 

�4�.� �I�t� �w�a�s� �a�s�s�u�m�e�d� �t�h�a�t� �m�a�t�h� �a�n�x�i�e�t�y� �i�s� �a�n� 

�a�n�x�i�e�t�y�.� 

�5�.� �I�t� �w�a�s� �a�s�s�u�m�e�d� �t�h�a�t� �o�n�e�'�s� �a�t�t�i�t�u�d�e� �(�a�b�o�u�t� 

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

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

�b�r�o�u�g�h�t� �t�o� �b�e�a�r� �i�n� �a�n� �a�c�h�i�e�v�e�m�e�n�t� �s�e�t�t�i�n�g� �(�B�a�s�s�a�r�e�a�r�,� 

�1�9�8�6�)�.� 

�L�i�m�i�t�a�t�i�o�n�s� �a�n�d� �d�e�l�i�m�i�t�a�t�i�o�n�s� �o�f� �t�h�e� �s�t�u�d�y� 

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

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

�s�t�u�d�y�.� 

�L�i�m�i�t�a�t�i�o�n�s� �o�f� �t�h�e� �s�t�u�d�y� 

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

�c�o�l�l�e�g�e� �i�n� �H�a�l�i�f�a�x� �C�o�u�n�t�y� �i�n� �t�h�e� �s�t�a�t�e� �o�f� �N�o�r�t�h� 

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

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

�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�,� �t�h�e� �n�u�m�b�e�r� �o�f� 

�s�t�u�d�e�n�t�s� �s�u�r�v�e�y�e�d� �i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h� �I�I� 

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

�t�h�e� �M�A�R�S� �m�a�y� �n�o�t� �h�a�v�e� �b�e�e�n� �s�u�r�v�e�y�e�d� �o�n� �t�h�e� 

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

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

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

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

�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �o�n�l�y� �[�S�e�e� �A�p�p�e�n�d�i�x� �A�]�.� 

�D�e�l�i�m�i�t�a�t�i�o�n�s� �o�f� �t�h�e� �s�t�u�d�y� 

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

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� 

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

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

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

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

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

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

�C�a�r�o�l�i�n�a� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �S�y�s�t�e�m�.� 

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

�s�e�l�f�-�r�e�p�o�r�t�i�n�g� �i�t�e�m�s� �o�n� �a� �L�i�k�e�r�t�-�t�y�p�e� �s�c�a�l�e�.� 

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

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

�4�.� �T�h�e� �s�t�u�d�y� �i�s� �d�e�s�c�r�i�p�t�i�v�e� �w�i�t�h� �n�o� �e�f�f�o�r�t� �t�o� 
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�g�e�n�e�r�a�l�i�z�e� �t�o� �a� �l�a�r�g�e�r� �p�o�p�u�l�a�t�i�o�n� �o�u�t�s�i�d�e� �o�f� �H�a�l�i�f�a�x� 

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

�R�e�v�i�e�w� �o�f� �t�h�e� �L�i�t�e�r�a�t�u�r�e� 

�A�n�x�i�e�t�y� 

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

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

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

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

�(�A�t�k�i�n�s�o�n� �e�t� �a�l�.�,� �1�9�8�7�)�,� �a�n� �e�m�o�t�i�o�n�a�l� �s�t�a�t�e� �w�h�i�c�h� 

�s�i�g�n�a�l�s� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �i�n�a�b�i�l�i�t�y� �t�o� �c�h�a�n�g�e� �a�w�a�y� �f�r�o�m� 

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

�o�n� �h�i�s�/�h�e�r� �s�u�r�v�i�v�a�l� �(�S�k�e�m�p� �1�9�7�9�)�,� �o�r� �t�h�e� �f�e�e�l�i�n�g� �o�f� 

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

�1�9�8�5�)�.� �A�n�x�i�o�u�s� �p�e�o�p�l�e� �d�o�n�'�t� �k�n�o�w� �w�h�y� �t�h�e�y� �f�e�e�l� �t�h�i�s� 

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

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

�1�9�8�5�)�.� �I�f� �a�n�x�i�e�t�y� �i�s� �s�u�f�f�i�c�i�e�n�t�l�y� �i�n�t�e�n�s�e�,� �i�t� �b�l�o�c�k�s� 

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

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

�s�h�a�r�p�e�n� �a� �p�e�r�s�o�n�'�s� �r�e�a�c�t�i�o�n�s�.� �A�t� �b�e�s�t�,� �o�n�e� �w�o�u�l�d� �l�i�k�e� 

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

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

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

�T�h�e� �t�e�n�d�e�n�c�y� �o�f� �a�n� �i�n�d�i�v�i�d�u�a�l� �t�o� �b�e� �a�n�x�i�o�u�s� �i�n� 
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�g�e�n�e�r�a�l� �i�s� �k�n�o�w�n� �a�s� �t�r�a�i�t� �a�n�x�i�e�t�y� �(�S�p�i�e�l�b�e�r�g�e�r�,� �1�9�7�2�)�.� 

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

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

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

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

�(�S�p�i�e�l�b�e�r�g�e�r�,� �1�9�7�2�)�.� 

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

�a�f�f�e�c�t�s� �a� �s�t�u�d�e�n�t�'�s� �p�e�r�f�o�r�m�a�n�c�e� �i�n� �s�c�h�o�o�l� �a�l�s�o� 

�(�D�e�m�b�o�,� �1�9�8�8�)�.� �A�n�x�i�e�t�y� �b�e�c�o�m�e�s� �m�o�r�e� �i�n�t�e�n�s�e� �a�s� �s�c�h�o�o�l� 

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

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

�1�9�7�9�)�.� �F�o�r� �o�t�h�e�r�s�,� �f�e�a�r� �o�f� �e�m�b�a�r�r�a�s�s�m�e�n�t�,� �f�e�a�r� �o�f� 

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

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

�l�e�a�r�n�i�n�g� �s�i�t�u�a�t�i�o�n�s� �(�B�o�h�u�s�l�o�v�,� �1�9�8�0�)�.� 

�M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� 

�M�a�t�h�e�m�a�t�i�c�s� �h�a�s� �b�e�e�n� �l�a�b�e�l�e�d� �a�s� �a� �s�u�b�j�e�c�t� �t�h�a�t� 

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

�t�o� �G�r�e�e�n� �(�1�9�9�0�)�,� �o�f� �a�l�l� �t�h�e� �s�c�h�o�o�l� �s�u�b�j�e�c�t�s� �t�h�e� �o�n�e� 

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

�o�f� �a�n�x�i�e�t�y� �i�s� �m�a�t�h�e�m�a�t�i�c�s�.� �F�o�r� �s�o�m�e� �t�h�e� �s�u�b�j�e�c�t� �i�s� 

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

�s�t�o�m�a�c�h�s� �c�h�u�r�n�,� �a�n�d� �h�e�a�d�s� �a�c�h�e� �(�H�o�d�g�e�s�,� �1�9�8�3�)�.� �M�a�t�h� 
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�a�n�x�i�o�u�s� �s�t�u�d�e�n�t�s� �w�i�l�l� �s�i�t� �t�h�r�o�u�g�h� �a� �r�e�q�u�i�r�e�d� 

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

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

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

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

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

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

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

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

�(�M�o�r�r�i�s�,� �1�9�8�1�)�.� �S�k�i�b�a� �(�1�9�9�0�)� �a�d�d�s� �t�h�a�t� �w�e� �a�r�e� �a�l�l� �t�o� 

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

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

�m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�.� �L�e�v�i�t�a�n� �(�1�9�9�4�)� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �f�o�r� 

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

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

�m�a�k�e�s� �t�h�e�m� �s�a�y� �t�h�i�n�g�s� �s�u�c�h� �a�s�;� �"�o�h�,� �p�l�e�a�s�e�,� �a�n�y�o�n�e� �w�h�o� 

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

�I� �w�o�n�'�t� �t�a�k�e� �a�n�o�t�h�e�r� �m�a�t�h� �c�o�u�r�s�e� �a�s� �l�o�n�g� �a�s� �I� �l�i�v�e�"� 

�(�L�e�v�i�t�a�n�,� �1�9�9�4�)�.� 

�B�e�t�z� �(�1�9�7�8�)� �s�a�y�s� �t�h�a�t� �6�8�%� �o�f� �s�t�u�d�e�n�t�s� �i�n� �m�a�t�h� 

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

�(�1�9�7�2�)� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �1�1�%� �o�f� �U�n�i�v�e�r�s�i�t�y� �s�t�u�d�e�n�t�s� �s�h�o�w� 

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

�A�c�c�o�r�d�i�n�g� �t�o� �C�r�a�w�f�o�r�d� �(�1�9�8�0�)�,� �m�a�t�h� �a�n�x�i�e�t�y� �i�s� �b�y� �n�o� 
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�m�e�a�n�s� �r�e�s�t�r�i�c�t�e�d� �t�o� �t�h�e� �t�y�p�i�c�a�l� �c�l�a�s�s�r�o�o�m� �s�i�t�u�a�t�i�o�n�.� 

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

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

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

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

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

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

�a�n�x�i�e�t�y�.� 

�J�o�h�n�s�o�n� �(�1�9�8�4�)�,� �M�c�C�l�e�l�l�a�n� �(�1�9�8�4�)�,� �a�n�d� �P�o�w�e�l�l� 

�(�1�9�9�0�)�,� �s�a�y� �t�h�a�t� �m�a�t�h� �a�n�x�i�e�t�y� �i�s� �t�h�e� �g�r�e�a�t�e�s�t� �o�b�s�t�a�c�l�e� 

�f�a�c�i�n�g� �m�a�n�y� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� �M�c�C�l�e�l�l�a�n� 

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

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

�o�u�r� �p�r�e�s�e�n�t� �s�o�c�i�e�t�y�.� �T�o�b�i�a�s� �(�1�9�7�8�)� �a�n�d� �G�r�e�e�n�w�o�o�d� 

�(�1�9�8�4�)� �c�o�n�c�u�r� �a�n�d� �s�t�a�t�e� �t�h�a�t� �w�o�m�e�n� �a�l�o�n�g� �w�i�t�h� 

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

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

�W�h�a�t� �t�h�e�n� �i�s� �m�a�t�h� �a�n�x�i�e�t�y�?� �M�a�t�h� �a�n�x�i�e�t�y� �h�a�s� �b�e�e�n� 

�d�e�f�i�n�e�d� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �w�a�y�s�.� �R�i�c�h�a�r�d�s�o�n� �a�n�d� �S�u�i�n�n� 

�(�1�9�7�2�)� �d�e�f�i�n�e� �m�a�t�h� �a�n�x�i�e�t�y� �a�s� �f�e�e�l�i�n�g�s� �o�f� �t�e�n�s�i�o�n� �a�n�d� 

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

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

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

�B�r�o�w�n� �(�1�9�7�9�)� �s�a�y�s� �i�t� �i�s� �a�n� �a�n�x�i�e�t�y� �t�h�a�t� �i�s� �a�s�s�o�c�i�a�t�e�d� 

�2�7



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

�S�u�i�n�n� �(�1�9�8�8�)� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �i�t� �r�e�f�e�r�s� �t�o� �t�h�e� �t�e�n�s�i�o�n� �o�r� 

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

�d�i�f�f�e�r�e�n�t� �m�a�t�h�e�m�a�t�i�c�a�l� �t�a�s�k�s�.� �T�o�b�i�a�s� �(�1�9�7�6�)� �s�a�y�s� �m�a�t�h� 

�a�n�x�i�e�t�y� �i�s� �a�n� �"�I� �c�a�n�'�t�"� �s�y�n�d�r�o�m�e�,� �a�n�d� �w�h�e�n�e�v�e�r� �i�t� 

�s�t�r�i�k�e�s� �-� �f�o�r� �s�o�m�e� �a�s� �e�a�r�l�y� �a�s� �t�h�e� �s�i�x�t�h� �g�r�a�d�e� �o�r� �f�o�r� 

�s�t�i�l�l� �o�t�h�e�r�s�,� �n�o�t� �u�n�t�i�l� �c�a�l�c�u�l�u�s� �o�r� �s�t�a�t�i�s�t�i�c�s� �-� �i�t� 

�c�r�e�a�t�e�s� �t�h�e� �s�a�m�e� �r�e�s�p�o�n�s�e� �a�n�d� �s�y�m�p�t�o�m�s�;� �I� �c�a�n�'�t� �d�o� 

�t�h�i�s�.� �H�a�u�g�e� �(�1�9�9�1�)� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �r�e�s�e�a�r�c�h� �h�a�s� 

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

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

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

�C�r�a�w�f�o�r�d� �(�1�9�8�0�)� �s�a�y�s� �t�h�a�t� �m�a�t�h� �a�n�x�i�e�t�y� �c�a�n� �b�e� 

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

�a�n�y�t�h�i�n�g� �m�a�t�h�e�m�a�t�i�c�a�l�.� �T�r�e�n�t� �(�1�9�8�5�)� �s�u�g�g�e�s�t�s� �t�h�a�t� �m�a�t�h� 

�a�n�x�i�e�t�y� �i�s� �a� �d�e�v�e�l�o�p�m�e�n�t�a�l�-�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �d�i�s�a�b�i�l�i�t�y� 

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

�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� �m�a�n�y� �m�e�n� �a�n�d� 

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

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

�T�h�e� �r�e�s�e�a�r�c�h� �l�i�t�e�r�a�t�u�r�e� �h�a�s� �d�e�s�c�r�i�b�e�d� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�x�i�e�t�y� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �w�a�y�s�.� �F�o�r� �t�h�i�s� �s�t�u�d�y�,� �h�o�w�e�v�e�r�,� 
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�S�u�i�n�n�'�s� �(�1�9�8�8�)� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �d�e�s�c�r�i�p�t�i�o�n� �w�i�l�l� �b�e� 

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

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

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

�m�a�t�h�e�m�a�t�i�c�s� �t�a�s�k�s� �t�h�a�t� �a�r�e� �i�n�d�i�c�a�t�e�d� �b�y� �S�u�i�n�n�'�s� 

�(�1�9�8�8�)� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�.� 

�S�u�g�g�e�s�t�e�d� �C�a�u�s�e�s� �o�f� �M�a�t�h� �A�n�x�i�e�t�y� 

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

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

�w�i�t�h� �b�a�d� �e�x�p�e�r�i�e�n�c�e�s� �(�K�o�g�e�l�m�a�n� �&� �W�a�r�r�e�n� �1�9�7�8�)�.� �I�t� �i�s� 

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

�A�c�c�o�r�d�i�n�g� �t�o� �M�o�r�r�i�s� �(�1�9�8�1�)�,� �a� �m�a�t�h� �a�n�x�i�o�u�s� �p�e�r�s�o�n� �m�a�y� 

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

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

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

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

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

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

�(�H�a�c�k�w�o�r�t�h�,� �1�9�8�2�)�.� �H�i�l�t�o�n� �(�1�9�8�0�)� �s�o�m�e�w�h�a�t� �i�n� �a�g�r�e�e�m�e�n�t� 

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

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

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

�a�p�p�l�i�c�a�t�i�o�n�s�,� �a�u�t�h�o�r�i�t�a�r�i�a�n�i�s�m�,� �a�n�d� �t�e�s�t�s� �a�r�e� �t�h�e� �m�a�i�n� 
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�c�a�u�s�e�s� �o�f� �m�a�t�h� �a�n�x�i�e�t�y�.� �B�e�t�z� �(�1�9�7�8�)�,� �w�h�o� �s�a�i�d� �t�h�a�t� 

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

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

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

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

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

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

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

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

�t�h�e�r�e� �i�s� �o�n�l�y� �o�n�e� �"�r�i�g�h�t�"� �a�n�s�w�e�r�.� �F�o�r� �t�h�e� �a�n�x�i�o�u�s�,� 

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

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

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

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

�e�n�d�l�e�s�s� �c�o�n�f�u�s�i�o�n�.� �R�e�l�i�a�n�c�e� �o�n� �m�e�m�o�r�i�z�e�d� �p�r�o�c�e�d�u�r�e�s� 

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

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

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

�m�e�m�o�r�i�z�e�d� �(�M�o�r�r�i�s�,� �1�9�8�1�)�.� 

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

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

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

�c�o�n�t�r�i�b�u�t�i�n�g� �f�a�c�t�o�r�s� �t�o� �m�a�t�h� �a�n�x�i�e�t�y� �(�T�o�b�i�a�s�,� �1�9�8�0�)�.� 

�K�o�g�e�l�m�a�n� �a�n�d� �W�a�r�r�e�n� �(�1�9�7�8�)� �c�o�n�c�u�r� �w�i�t�h� �T�o�b�i�a�s� �(�1�9�8�0�)� 
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�w�h�e�n� �t�h�e�y� �s�t�a�t�e� �t�h�a�t� �m�a�n�y� �o�f� �t�h�e� �m�o�s�t� �c�o�m�m�o�n�l�y� �h�e�l�d� 

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

�A�c�c�o�r�d�i�n�g� �t�o� �K�o�g�e�l�m�a�n� �a�n�d� �W�a�r�r�e�n� �(�1�9�7�8�)� �t�w�e�l�v�e� �m�a�t�h� 

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

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

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

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

�a� �m�a�t�h� �p�r�o�b�l�e�m�;� �i�t�'�s� �a�l�w�a�y�s� �i�m�p�o�r�t�a�n�t� �t�o� �g�e�t� �t�h�e� �a�n�s�w�e�r� 

�e�x�a�c�t�l�y� �r�i�g�h�t�;� �i�t�'�s� �b�a�d� �t�o� �c�o�u�n�t� �o�n� �y�o�u�r� �f�i�n�g�e�r�s�;� 

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

�r�e�q�u�i�r�e�s� �a� �g�o�o�d� �m�e�m�o�r�y�;� �m�a�t�h� �i�s� �d�o�n�e� �b�y� �w�o�r�k�i�n�g� 

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

�h�a�v�e� �a� �m�a�t�h� �m�i�n�d� �a�n�d� �s�o�m�e� �d�o�n�'�t�;� �a�n�d� �t�h�e�r�e� �i�s� �a� �m�a�g�i�c� 

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

�a�c�c�o�r�d�i�n�g� �t�o� �G�r�e�e�n�w�o�o�d� �(�1�9�8�4�)� �l�i�e�s� �i�n� �t�e�a�c�h�i�n�g� 

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

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

�o�r� �t�h�o�s�e� �i�n�v�o�l�v�i�n�g� �a�l�g�e�b�r�a� �o�r� �g�e�o�m�e�t�r�y�.� �S�m�i�t�h� �(�1�9�8�1�)� 

�a�g�r�e�e�d� �w�i�t�h� �G�r�e�e�n�w�o�o�d� �i�n� �t�h�a�t� �s�h�e� �s�a�y�s� �a�m�o�n�g� �t�h�e� 

�o�b�v�i�o�u�s� �c�a�u�s�e�s� �o�f� �m�a�t�h� �a�n�x�i�e�t�y� �a�r�e�:� �i�n�s�t�r�u�c�t�o�r�s�'� 

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

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

�k�n�o�w�l�e�d�g�e� �i�s� �c�u�m�u�l�a�t�i�v�e�.� �S�m�i�t�h�'�s� �l�e�s�s� �o�b�v�i�o�u�s� 

�c�a�u�s�e�s� �a�r�e� �i�n� �l�i�n�e� �w�i�t�h� �T�o�b�i�a�s� �(�1�9�8�0�)� �a�n�d� �K�o�g�e�l�m�a�n� 
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�a�n�d� �W�a�r�r�e�n� �(�1�9�7�8�)�:� �t�h�e� �d�e�f�e�a�t� �e�x�p�e�r�i�e�n�c�e�d� �w�h�e�n� �a� 

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

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

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

�f�r�u�s�t�r�a�t�i�o�n�.� 

�S�u�m�m�a�r�y� 

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

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

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

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

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

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

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

�p�e�r�f�o�r�m�a�n�c�e� �o�n� �m�a�t�h�e�m�a�t�i�c�s� �t�e�s�t�s�,� �i�n�s�t�r�u�c�t�o�r�s�'� 

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

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

�S�u�g�g�e�s�t�e�d� �C�a�u�s�e�s� �o�f� �M�a�t�h� �A�n�x�i�e�t�y� �i�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 
�S�t�u�d�e�n�t�s� 

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

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

�c�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s� �(�H�a�u�g�e�,� �1�9�9�0�)�.� �H�o�w�e�v�e�r�,� 

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

�c�o�m�m�o�n� �a�m�o�n�g� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �(�M�c�C�l�e�l�l�a�n�,� 
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�1�9�8�4�)�.� �S�h�e� �s�a�y�s�,� �c�o�n�t�r�a�r�y� �t�o� �g�e�n�e�r�a�l� �b�e�l�i�e�f�,� 

�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �i�s� �n�o�t� �i�n�h�e�r�e�n�t�,� �i�t� �i�s� �a� 

�d�e�v�e�l�o�p�m�e�n�t�a�l� �p�h�e�n�o�m�e�n�a�l� �t�h�a�t� �o�n�c�e� �a�l�l�o�w�e�d� �t�o� �d�e�v�e�l�o�p� 

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

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

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�s� �r�e�p�o�r�t�e�d� �b�y� �M�c�C�l�e�l�l�a�n� �(�1�9�8�4�)�:� 

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

�s�t�u�d�e�n�t�s�'� �q�u�e�s�t�i�o�n�s� �a�n�d� �r�e�s�p�o�n�s�e�s�,� �o�v�e�r� �e�m�p�h�a�s�i�s� �o�n� 

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

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

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

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

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

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

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

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

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

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

�(�1�9�9�1�)� �a�l�s�o� �s�t�a�t�e�s� �t�h�a�t� �b�e�c�a�u�s�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

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

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

�S�i�g�n�i�f�i�c�a�n�t� �p�r�o�b�l�e�m�s� �w�i�t�h� �m�a�t�h� �a�n�x�i�e�t�y�.� �M�a�n�y� �o�f� �t�h�e�s�e� 

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

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

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

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

�f�a�i�l�u�r�e� �i�s� �c�a�u�s�e�d� �b�y� �l�o�w� �i�n�t�e�l�l�i�g�e�n�c�e�.� �P�o�w�e�l�l� �(�1�9�9�0�)� 

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

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

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

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

�d�i�s�c�o�n�t�i�n�u�e� �t�h�e�i�r� �e�f�f�o�r�t�s� �t�o� �s�u�c�c�e�e�d�.� �B�o�h�u�s�l�o�v�'�s� 

�(�1�9�8�0�)� �s�t�u�d�y� �w�h�i�c�h� �w�a�s� �c�o�n�d�u�c�t�e�d� �a�t� �t�h�e� �C�o�l�l�e�g�e� �o�f� 

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

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

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

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

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

�i�t�s�e�l�f�.� 

�S�u�m�m�a�r�y� 

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

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

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

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

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

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

�s�i�m�i�l�a�r�i�t�i�e�s�.� 

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

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

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

�e�t�h�n�i�c� �c�o�m�p�o�s�i�t�i�o�n� �o�f� �i�t�s� �s�u�r�r�o�u�n�d�i�n�g�s� �(�C�o�h�e�n� �&� 

�B�r�a�w�e�r�,� �1�9�8�4�)�.� �C�o�h�e�n� �a�n�d� �B�r�a�w�e�r� �f�u�r�t�h�e�r� �i�n�d�i�c�a�t�e�d� 

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

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

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

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

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

�(�R�i�c�h�a�r�d�s�o�n�,� �1�9�9�0�)�.� 

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

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

�a�d�m�i�s�s�i�o�n� �u�n�i�v�e�r�s�i�t�i�e�s� �(�H�a�u�g�e�,� �1�9�9�1�)�.� �T�h�e� �s�a�m�e� �w�o�u�l�d� 

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

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

�s�t�u�d�e�n�t�s�'� �d�e�f�i�c�i�e�n�c�i�e�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e� 

�(�P�o�w�e�l�l�,� �1�9�9�0�)�.� �R�e�s�e�a�r�c�h�e�r�s� �(�M�a�t�t�h�e�w�s� �e�t� �a�l�.�,� �1�9�8�4�;� 

�J�o�h�n�s�o�n�,� �1�9�8�4�;� �M�c�C�l�e�l�l�a�n�,� �1�9�8�4�;� �H�a�l�l� �&� �P�o�s�t�-�K�r�a�m�m�e�r�,� 

�1�9�8�9�;� �S�t�i�f�f� �&� �H�a�r�v�e�y�,� �1�9�8�8�)� �i�n�d�i�c�a�t�e� �t�h�a�t� 
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�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �a�r�e� �u�n�d�e�r�r�e�p�r�e�s�e�n�t�e�d� �i�n� 

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

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

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

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

�a�d�v�a�n�c�e�d� �m�a�t�h� �(�V�a�l�v�e�r�d�e�,� �1�9�8�4�)�;� �a�n�d� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

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

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

�C�l�a�s�s�r�o�o�m� �(�M�a�t�t�h�e�w�s� �e�t� �a�l�.�,� �1�9�8�4�)�.� �T�h�e�s�e� �a�r�e� �t�w�o� �o�f� 

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

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

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

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

�c�o�l�l�e�g�e�s� �(�C�o�h�e�n� �&� �B�r�a�w�e�r�,� �1�9�8�4�)�.� �T�h�e� �c�o�m�m�u�n�i�t�y� 

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

�f�o�r� �t�h�e� �s�i�z�a�b�l�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

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

�S�t�u�d�i�e�s� �R�e�l�a�t�i�n�g� �M�a�t�h� �A�c�h�i�e�v�e�m�e�n�t� �W�i�t�h� �M�a�t�h� �A�n�x�i�e�t�y� 

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

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

�B�e�t�z� �(�1�9�7�8�)� �d�i�d� �a� �s�t�u�d�y� �a�t� �O�h�i�o� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �w�i�t�h� 
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�6�5�2� �s�t�u�d�e�n�t�s�.� �O�f� �t�h�e� �6�5�2� �s�t�u�d�e�n�t�s�,� �1�2�2� �s�t�u�d�e�n�t�s� �w�e�r�e� 

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

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

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

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

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

�6�5�2� �s�t�u�d�e�n�t�s� �w�e�r�e� �e�n�r�o�l�l�e�d� �i�n� �a�n� �a�d�v�a�n�c�e� �m�a�t�h� �c�o�u�r�s�e� 

�a�n�d� �t�h�e� �r�e�m�a�i�n�i�n�g� �1�8�2� �s�t�u�d�e�n�t�s� �w�e�r�e� �e�n�r�o�l�l�e�d� �i�n� 

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

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

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

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

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

�m�e�a�n�s�,� �a�c�c�o�r�d�i�n�g� �t�o� �B�e�t�z�,� �h�i�g�h� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �m�a�t�h� �i�s� 

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

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

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

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

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

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

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

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

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

�m�a�t�h�.� �B�e�t�z� �a�l�s�o� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �e�x�p�r�e�s�s�i�o�n�s� �o�f� �a�n�x�i�e�t�y� 
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�w�e�r�e� �m�o�s�t� �c�o�m�m�o�n� �w�h�e�n� �t�h�e� �i�t�e�m�s� �c�o�n�c�e�r�n�e�d� �m�a�t�h� �t�e�s�t�s�;� 

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

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

�B�e�t�z� �(�1�9�7�8�)� �a�l�s�o� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e� �m�o�d�e�r�a�t�e� �d�e�g�r�e�e� 

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

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

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

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

�a�n�x�i�e�t�y� �d�u�r�i�n�g� �m�a�t�h� �t�e�s�t�s�.� 

�C�l�u�t�e� �(�1�9�8�4�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� 

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

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

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

�c�o�u�r�s�e�;� �4�4� �w�e�r�e� �f�r�o�m� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a�,� 

�R�i�v�e�r�s�i�d�e�,� �a�n�d� �3�7� �f�r�o�m� �C�a�l�i�f�o�r�n�i�a� �S�t�a�t�e� �C�o�l�l�e�g�e�,� �S�a�n� 

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

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

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

�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y�.� 

�R�e�s�e�a�r�c�h� �b�y� �C�a�l�v�e�r�t� �(�1�9�8�1�)�,� �i�n�v�o�l�v�i�n�g� �4�4�1� �s�t�u�d�e�n�t�s� 

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

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

�c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �l�e�v�e�l� �o�f� �s�t�u�d�e�n�t�s�'� �m�a�t�h� �a�n�x�i�e�t�y� 

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

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

�l�i�k�e�l�y� �t�o� �h�a�v�e� �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� 

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

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

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

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

�r�e�c�e�i�v�i�n�g� �a� �"�C�"� �i�n� �t�h�e�i�r� �p�r�e�v�i�o�u�s� �m�a�t�h� �c�o�u�r�s�e�s� �w�e�r�e� 

�l�i�k�e�l�y� �t�o� �h�a�v�e� �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� 

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

�G�r�e�e�n� �(�1�9�9�0�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�e�s�t� �a�n�x�i�e�t�y�,� �m�a�t�h�e�m�a�t�i�c�s� 

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

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

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

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

�r�e�m�e�d�i�a�l� �m�a�t�h�e�m�a�t�i�c�s� �s�t�u�d�e�n�t�s�'� �m�a�t�h�e�m�a�t�i�c�s� �a�c�h�i�e�v�e�m�e�n�t�,� 

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

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

�L�e�v�i�t�a�n� �(�1�9�9�4�)� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �m�a�t�h� �a�n�x�i�e�t�y� �a�n�d� �m�a�t�h� 

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

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

�s�t�u�d�e�n�t�s� �a�r�e� �n�o�t�.� �H�e� �s�a�y�s� �s�o�m�e� �g�o�o�d� �s�t�u�d�e�n�t�s� �a�r�e� 

�f�r�i�g�h�t�e�n�e�d� �e�v�e�n� �t�h�o�u�g�h� �t�h�e�y� �c�o�n�t�i�n�u�a�l�l�y� �r�e�c�e�i�v�e� �A�'�s�.� 

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

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

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

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

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

�t�h�e�y� �a�c�c�e�p�t� �t�h�a�t� �t�h�e�y� �a�r�e� �p�o�o�r� �i�n� �m�a�t�h�.� �T�h�e�r�e�f�o�r�e�,� 

�t�h�e�y� �a�r�e�n�'�t� �a�n�x�i�o�u�s� �o�n�e� �t�i�n�y� �b�i�t�.� 

�H�a�u�g�e� �(�1�9�9�1�)� �s�y�s�t�e�m�a�t�i�c�a�l�l�y� �s�t�u�d�i�e�d� �t�h�e� �m�a�t�h� 

�a�n�x�i�e�t�y� �a�m�o�n�g� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �i�n� �a�n� �o�p�e�n� �a�d�m�i�s�s�i�o�n�s� 

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

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

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

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

�a�n�x�i�e�t�y� �t�o� �t�h�e� �s�t�u�d�e�n�t�s�'� �p�r�e�v�i�o�u�s� �e�x�p�e�r�i�e�n�c�e�s� �i�n� 

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

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

�e�x�a�m�i�n�e�d�.� �T�h�e� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �s�t�u�d�y� �(�N� �=� �1�0�6�)� �w�e�r�e� �a�l�l� 

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

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

�f�o�r� �n�o�n�-�m�a�t�h�e�m�a�t�i�c�s� �m�a�j�o�r�s� �t�o� �m�e�e�t� �t�h�e� �u�n�i�v�e�r�s�i�t�y�'�s� 

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

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

�t�e�n� �a�t�t�i�t�u�d�i�n�a�l� �s�t�a�t�e�m�e�n�t�s� �s�a�m�p�l�e�d� �a�n�d� �m�a�t�h� �a�n�x�i�e�t�y� 

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

�4�0



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

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

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

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

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

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

�S�u�m�m�a�r�y� 

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

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

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

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

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

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

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

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

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

�A�t�t�i�t�u�d�e� 

�A�s� �w�i�t�h� �a�n�x�i�e�t�y�,� �t�h�e�r�e� �i�s� �a�l�s�o� �l�a�c�k� �o�f� �c�o�n�s�e�n�s�u�s� �o�n� 

�a� �S�i�n�g�l�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �a�t�t�i�t�u�d�e�.� �T�h�e� �N�e�w� �W�o�r�l�d� �B�o�o�k� 

�D�i�c�t�i�o�n�a�r�y� �(�1�9�8�1�)� �s�a�y�s� �a�n� �"�a�t�t�i�t�u�d�e� �i�s� �a� �w�a�y� �o�f� 

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

�t�o�w�a�r�d� �a� �s�i�t�u�a�t�i�o�n� �o�r� �c�a�u�s�e�"�.� �W�o�o�l�f�o�l�k� �a�n�d� 
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�M�c�C�u�n�e�-�N�i�c�o�l�i�c�h� �(�1�9�8�4�)� �c�h�a�r�a�c�t�e�r�i�z�e� �a�t�t�i�t�u�d�e�s� �a�s� �a� 

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

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

�M�o�r�r�i�s� �(�1�9�8�5�)� �s�t�a�t�e�s� �t�h�a�t� �a�t�t�i�t�u�d�e�s� �a�r�e� �a� �f�a�i�r�l�y� �s�t�a�b�l�e� 

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

�t�e�n�d�e�n�c�i�e�s� �d�i�r�e�c�t�e�d� �t�o�w�a�r�d� �s�o�m�e� �o�b�j�e�c�t�.� �L�e�d�e�r� �(�1�9�8�7�)� 

�s�t�a�t�e�s� �t�h�a�t� �a�t�t�i�t�u�d�e�s� �i�n�v�o�l�v�e� �i�n�d�i�v�i�d�u�a�l�s�'� �t�h�o�u�g�h�t�s�,� 

�f�e�e�l�i�n�g�s�,� �a�n�d� �p�r�e�f�e�r�r�e�d� �b�e�h�a�v�i�o�r�s�.� �L�e�s�t�e�r� �a�n�d� �G�a�r�o�f�o�l�a� 

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

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

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

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

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

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

�A�c�c�o�r�d�i�n�g� �t�o� �C�h�a�p�l�i�n� �(�1�9�8�5�)� �t�h�e� �s�o�u�r�c�e�s� �o�f� 

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

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

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

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

�e�x�p�e�r�i�e�n�c�e�s�.� 

�S�u�m�m�a�r�y� 

�T�h�e� �r�e�s�e�a�r�c�h� �l�i�t�e�r�a�t�u�r�e� �h�a�s� �d�e�s�c�r�i�b�e�d� �a�t�t�i�t�u�d�e�s� �i�n� 

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

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

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

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

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

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

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

�s�t�u�d�e�n�t� �i�n� �a� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s� �a�t� 

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

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

�o�n� �t�h�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �(�1�9�8�6�)� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� 

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

�A�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �M�a�t�h�e�m�a�t�i�c�s� 

�R�e�y�e�s� �(�1�9�8�1�)� �s�t�a�t�e�s� �t�h�a�t� �a� �v�a�r�i�e�t�y� �o�f� �f�a�c�t�o�r�s� 

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

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

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

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

�s�t�u�d�e�n�t�s�'� �d�e�c�i�s�i�o�n�s�.� �N�o�t� �o�n�l�y� �d�o� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� 

�m�a�t�h�e�m�a�t�i�c�s� �i�n�f�l�u�e�n�c�e� �a� �s�t�u�d�e�n�t�'�s� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�n�r�o�l�l� 

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

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

�l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �a�f�t�e�r� �e�n�r�o�l�l�i�n�g� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 
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�c�l�a�s�s�e�s� �(�R�e�y�e�s�,� �1�9�8�1�)�.� �S�t�u�d�e�n�t�s �� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� 

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

�f�r�e�q�u�e�n�t�l�y� �t�e�a�c�h�e�r�s� �i�n�t�e�r�a�c�t� �w�i�t�h� �t�h�e�m� �(�R�e�y�e�s�,� �1�9�8�1�)�.� 

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

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

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

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

�e�q�u�a�l�l�y� �w�e�l�l� �i�n� �m�a�t�h�e�m�a�t�i�c�s�.� 

�F�e�n�n�e�m�a� �a�n�d� �S�h�e�r�m�a�n� �(�1�9�8�6�)� �a�r�e� �i�n� �a�g�r�e�e�m�e�n�t� �w�i�t�h� 

�R�e�y�e�s�;� �t�h�e�y� �i�n�d�i�c�a�t�e� �t�h�a�t� �a� �p�e�r�s�o�n�'�s� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� 

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

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

�(�1�9�8�6�)� �i�n�d�i�c�a�t�e� �t�h�a�t� �a� �p�e�r�s�o�n�'�s� �a�t�t�i�t�u�d�e� �i�n� �h�i�g�h� 

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

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

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

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

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

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

�A�c�c�o�r�d�i�n�g� �t�o� �S�u�y�d�a�m� �(�1�9�8�4�)�,� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� 

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

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

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

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

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

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

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

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

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

�(�1�9�6�9�)�,� �w�h�e�n� �s�t�u�d�e�n�t�s� �c�o�m�e� �t�o� �c�o�l�l�e�g�e� �t�h�e�i�r� �a�t�t�i�t�u�d�e�s� 

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

�d�e�t�e�r�m�i�n�e� �t�h�e� �s�t�u�d�e�n�t�'�s� �r�e�c�e�p�t�i�v�e�l�y� �t�o�w�a�r�d� �t�h�e� �s�u�b�j�e�c�t�.� 

�C�r�a�w�f�o�r�d� �(�1�9�8�0�)� �s�t�a�t�e�s� �t�h�a�t� �m�o�s�t� �m�a�t�h�-�a�n�x�i�o�u�s� �a�d�u�l�t�s� 

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

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

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

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

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

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

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

�t�h�e�m�.� �C�r�a�w�f�o�r�d� �(�1�9�8�0�)� �f�u�r�t�h�e�r� �s�t�a�t�e�s� �t�h�a�t� �s�t�u�d�i�e�s� �a�n�d� 

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

�w�i�t�h� �m�a�t�h� �p�r�o�b�l�e�m�s� �i�s� �m�o�r�e� �o�f�t�e�n� �d�e�t�e�r�m�i�n�e�d� �b�y� �o�n�e�'�s� 

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

�i�n�n�a�t�e� �a�p�t�i�t�u�d�e� �f�o�r� �m�a�t�h�.� �C�r�a�w�f�o�r�d� �(�1�9�8�0�)� �a�l�s�o� 

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

�t�h�e� �s�o�u�r�c�e� �o�f� �m�a�t�h� �a�n�x�i�e�t�y� �p�r�o�b�l�e�m�.� �A�c�c�o�r�d�i�n�g� �t�o� 
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�B�o�h�u�s�l�o�v� �(�1�9�8�0�)� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�s� �a�b�o�u�t� �m�a�t�h� �a�f�f�e�c�t� 

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

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

�S�u�m�m�a�r�y� 

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

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

�s�c�h�o�o�l� �a�n�d� �a�l�s�o� �i�n� �c�o�l�l�e�g�e�.� �W�h�e�n� �e�n�r�o�l�l�e�d� �i�n� 

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

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

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

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

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

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

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

�E�l�d�e�r�v�e�l�d� �(�1�9�8�3�)� �d�i�d� �a� �s�t�u�d�y� �w�h�i�c�h� �i�n�v�o�l�v�e�d� �5�1�3� 

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

�c�o�l�l�e�g�e�s� �i�n� �N�o�r�t�h�e�r�n� �I�l�l�i�n�o�i�s�.� �O�f� �t�h�i�s� �g�r�o�u�p�,� �2�5�0� �w�e�r�e� 

�r�e�g�i�s�t�e�r�e�d� �i�n� �t�r�a�d�i�t�i�o�n�a�l� �c�o�u�r�s�e�s� �a�n�d� �2�6�3� �i�n� 

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

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

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

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

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

�(�1�)� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�e�t�h�o�d�,� �(�2�)� �c�o�g�n�i�t�i�v�e� �s�t�y�l�e�,� �(�3�)� 

�n�u�m�e�r�i�c�a�l� �s�k�i�l�l�s� �(�4�)� �a�g�e�,� �(�5�)� �s�e�x�,� �(�6�)� �s�e�l�f�-�a�s�s�e�s�s�m�e�n�t� 

�o�f� �k�n�o�w�l�e�d�g�e� �o�f� �m�a�t�h�e�m�a�t�i�c�s�,� �(�7�)� �s�e�l�f�-�a�s�s�e�s�s�m�e�n�t� �o�f� 

�a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �m�a�t�h�e�m�a�t�i�c�s�,� �(�8�)� �s�e�l�f�-�a�s�s�e�s�s�m�e�n�t� �o�f� 

�m�a�t�h�e�m�a�t�i�c�a�l� �a�b�i�l�i�t�y�,� �a�n�d� �(�9�)� �r�e�a�s�o�n� �f�o�r� �t�a�k�i�n�g� 

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

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

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

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

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

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

�w�e�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o�:� �(�1�)� �s�c�o�r�e� �h�i�g�h�e�r� �o�n� �a�n� �a�r�i�t�h�m�e�t�i�c� 

�s�k�i�l�l�s� �t�e�s�t�,� �(�2�)� �e�n�r�o�l�l� �i�n� �a� �c�o�u�r�s�e� �f�e�a�t�u�r�i�n�g� 

�t�r�a�d�i�t�i�o�n�a�l� �i�n�s�t�r�u�c�t�i�o�n�,� �(�3�)� �b�e� �o�l�d�e�r�,� �(�4�)� �a�s�s�e�s�s� �t�h�e�i�r� 

�M�a�t�h�e�m�a�t�i�c�a�l� �a�b�i�l�i�t�y� �h�i�g�h�e�r�,� �a�n�d� �(�5�)� �a�s�s�e�s�s� �t�h�e�i�r� 

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

�S�t�o�n�e�s� �e�t� �a�l� �(�1�9�8�0�)� �c�o�n�d�u�c�t�e�d� �a� �s�t�u�d�y� �t�o� �a�s�s�e�s�s� �t�h�e� 

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

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

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

�t�w�o�-�y�e�a�r� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �s�t�u�d�y� �i�n�v�o�l�v�e�d� �3�3�8� 

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

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

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

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

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

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

�B�l�e�y�e�r� �(�1�9�8�0�)� �d�i�d� �a� �s�t�u�d�y� �t�o�:� �(�1�)� �i�d�e�n�t�i�f�y� �t�h�o�s�e� 

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

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

�c�o�u�r�s�e�s� �a�t� �s�e�l�e�c�t�e�d� �i�n�s�t�i�t�u�t�i�o�n�s�;� �(�2�)� �a�s�s�e�s�s� �t�h�e� 

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

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

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

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

�i�n�v�o�l�v�e�d� �4�2�0� �f�r�e�s�h�m�e�n�:� �9�6� �w�e�r�e� �i�n� �a� �u�n�i�v�e�r�s�i�t�y�,� �2�4�2� �i�n� 

�a� �t�e�c�h�n�i�c�a�l� �i�n�s�t�i�t�u�t�e�,� �a�n�d� �8�2� �w�e�r�e� �i�n� �a� �c�o�m�m�u�n�i�t�y� 

�c�o�l�l�e�g�e�.� �T�h�e� �f�i�n�d�i�n�g�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t�:� �(�1�)� �t�h�e� 

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

�n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �m�a�t�h�e�m�a�t�i�c�s�;� �(�2�)� �f�e�a�r� �o�r� 

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

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

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

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

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

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

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

�l�i�k�e�l�y� �t�o� �b�e� �a� �f�u�n�c�t�i�o�n� �o�f� �a�b�i�l�i�t�y� �t�h�a�n� �o�f� �a�t�t�i�t�u�d�e�.� 

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

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

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

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

�p�r�o�c�e�s�s�.� 

�B�a�s�s�a�r�e�a�r� �(�1�9�8�6�)� �i�n� �h�i�s� �r�e�s�e�a�r�c�h� �f�i�n�d�i�n�g�s� �s�u�p�p�o�r�t�s� 

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

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

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

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

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

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

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

�s�t�u�d�e�n�t�s�)�.� �I�n� �t�h�e�s�e� �d�i�f�f�e�r�e�n�t� �k�i�n�d�s� �o�f� �s�t�u�d�e�n�t�s�,� 

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

�o�p�e�r�a�t�i�n�g�.� 

�B�r�o�w�n� �(�1�9�7�9�)� �d�i�d� �a� �s�t�u�d�y� �o�f� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� 

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

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

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

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

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

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

�S�o�m�e� �o�f� �t�h�e� �c�o�n�c�l�u�s�i�o�n�s� �d�r�a�w�n� �b�y� �B�r�o�w�n� �w�e�r�e�:� �(�1�)� 

�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�i�t�h� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�s� 

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

�m�a�t�h�e�m�a�t�i�c�s�;� �(�2�)� �f�e�m�a�l�e�s� �p�o�s�s�e�s�s� �m�o�r�e� �n�e�g�a�t�i�v�e� 

�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �m�a�t�h�e�m�a�t�i�c�s� �t�h�a�n� �m�a�l�e�s�;� �(�3�)� �f�e�m�a�l�e�s� 

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

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

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�;� �(�4�)� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �m�a�t�h�e�m�a�t�i�c�s� �d�o� 

�n�o�t� �i�n�f�l�u�e�n�c�e� �a�c�h�i�e�v�e�m�e�n�t�;� �a�n�d� �(�5�)� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� 

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

�t�e�a�c�h�e�r� �a�t�t�i�t�u�d�e�s�.� 

�S�u�m�m�a�r�y� 

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

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

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

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

�i�s� �t�h�a�t� �s�t�u�d�e�n�t�s�'� �a�t�t�i�t�u�d�e�s� �a�n�d� �b�e�l�i�e�f�s� �d�o� �n�o�t� �a�f�f�e�c�t� 

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

�t�h�a�t� �m�u�c�h� �o�r� �m�o�s�t� �o�f� �a� �p�e�r�s�o�n�'�s� �s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 

�5�0



�i�s� �e�x�p�l�a�i�n�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t�'�s� �c�o�g�n�i�t�i�v�e� �a�n�d� 

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

�(�B�a�s�s�a�r�e�a�r�,� �1�9�8�6�)�.� �B�a�s�s�a�r�e�a�r� �(�1�9�8�6�)� �s�a�y�s� �t�h�a�t� �a�t� �t�h�e� 

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

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

�l�e�a�r�n� �m�a�t�h�e�m�a�t�i�c�s�.� �B�l�e�y�e�r�,� �(�1�9�8�0�)� �c�o�n�t�e�n�t�e�d� �a�l�s�o� �t�h�a�t� 

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

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

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

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

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

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

�S�i�m�i�l�a�r�i�t�i�e�s� �b�e�t�w�e�e�n� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �a�n�d� �o�r� 
�A�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �L�e�a�r�n�i�n�g� �o�f� �M�a�t�h�e�m�a�t�i�c�s� �o�f� 
�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �i�n� 
�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s�.� 

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

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

�e�x�p�l�a�i�n� �a�n�d� �l�e�s�s�e�n� �t�h�e�s�e� �d�i�f�f�e�r�e�n�c�e�s� �i�s� �s�m�a�l�l� �(�R�e�y�e�s� �&� 

�S�t�a�n�i�c�,� �1�9�8�5�)�.� �M�o�s�t� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h� �h�a�s� �e�i�t�h�e�r� 

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

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

�a�c�h�i�e�v�e�m�e�n�t� �a�m�o�n�g� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �(�R�e�y�e�s� �a�n�d� �S�t�a�n�i�c�,� �1�9�8�5�)� 

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

�5�1



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

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

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

�f�r�o�m� �m�i�d�d�l�e� �a�n�d� �u�p�p�e�r� �m�i�d�d�l�e� �c�l�a�s�s� �b�a�c�k�g�r�o�u�n�d�s� �(�H�a�u�g�e�,� 

�1�9�9�1�)�.� 

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

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�'� �d�e�f�i�c�i�e�n�c�i�e�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�d� �s�c�i�e�n�c�e� �(�P�o�w�e�l�l�,� �1�9�9�0�)�.� �I�t� �i�s� �d�o�c�u�m�e�n�t�e�d� �t�h�r�o�u�g�h� 

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

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

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

�a�n�d� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �h�a�v�e� �m�a�t�h�e�m�a�t�i�c�s� 

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

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� �K�o�g�e�l�m�a�n� �e�t� �a�l�.�,� �(�1�9�8�1�)� 

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

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

�B�r�o�n�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �i�s� �l�o�c�a�t�e�d� �i�n� �B�r�o�n�x� �o�v�e�r�l�o�o�k�i�n�g� 

�t�h�e� �H�a�r�l�e�m� �R�i�v�e�r�.� �D�u�r�i�n�g� �t�h�e� �t�i�m�e� �o�f� �t�h�e� �w�o�r�k�s�h�o�p�s�,� 

�B�r�o�n�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �w�a�s� �s�u�r�r�o�u�n�d�e�d� �b�y� �u�r�b�a�n� 

�b�l�i�g�h�t� �-� �b�u�r�n�e�d� �o�u�t� �b�u�i�l�d�i�n�g�s�,� �b�r�o�k�e�n� �g�l�a�s�s�,� �a�b�a�n�d�o�n�e�d� 

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

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

�d�u�r�i�n�g� �t�h�e� �t�i�m�e� �o�f� �t�h�e� �w�o�r�k�s�h�o�p�s�.� �M�o�s�t� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� 
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�h�a�d� �s�e�v�e�r�e� �a�c�a�d�e�m�i�c� �d�e�f�i�c�i�e�n�c�i�e�s� �a�n�d� �w�e�r�e� �r�e�q�u�i�r�e�d� �t�o� 

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

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

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

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

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

�a�n�d� �W�a�r�r�e�n�'�s� �b�o�o�k�,� �M�i�n�d� �O�v�e�r� �M�a�t�h�.� �A�l�t�h�o�u�g�h� �t�h�e� �m�i�n�d� 

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

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

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

�a�p�p�l�i�e�d� �t�o� �t�h�e� �l�a�r�g�e� �m�i�n�o�r�i�t�y� �p�o�p�u�l�a�t�i�o�n� �a�t� �B�r�o�n�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �I�t� �w�a�s� �c�o�n�c�l�u�d�e�d�,� �i�n� �s�p�i�t�e� �o�f� �s�o�m�e� 

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

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

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

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

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

�s�t�u�d�e�n�t� �g�r�o�u�p�s� �(�K�o�g�e�l�m�a�n� �e�t� �a�l�.�,� �1�9�8�1�)�.� �H�a�u�g�e� �(�1�9�9�1�)� 

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

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

�l�i�t�e�r�a�t�u�r�e� �w�e�r�e� �g�e�n�e�r�a�l�i�z�a�b�l�e� �t�o� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� 

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

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

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

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

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

�S�u�m�m�a�r�y� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�(�K�o�g�e�l�m�a�n� �e�t� �a�l�.�,� �1�9�8�1�)�.� 

�S�u�m�m�a�r�y� 

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

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

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

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

�(�1�9�8�6�)� �s�t�a�t�e�d� �t�h�a�t� �t�h�e�s�e� �d�i�f�f�i�c�u�l�t�i�e�s� �i�n�c�l�u�d�e� �t�h�e� �l�a�c�k� 

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

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

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

�t�o�w�a�r�d� �m�a�t�h�e�m�a�t�i�c�s�.� �L�e�d�e�r� �(�1�9�8�7�)� �i�n�d�i�c�a�t�e�d� �a�l�s�o� �t�h�a�t� 

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

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

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

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

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

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

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

�m�a�t�h� �a�n�x�i�e�t�y�.� �H�a�u�g�e� �(�1�9�9�1�)� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �s�t�u�d�e�n�t�s� 

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

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

�s�t�u�d�e�n�t�s�'� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�n�r�o�l�l� �i�n� �m�a�t�h� �c�l�a�s�s�e�s� �i�n� 

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

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

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

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

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

�t�h�a�t� �h�i�g�h� �s�c�h�o�o�l� �m�a�t�h� �p�r�e�p�a�r�a�t�i�o�n� �s�t�r�o�n�g�l�y� �i�n�f�l�u�e�n�c�e�s� 
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�h�o�w� �a� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t� �f�e�e�l�s� �a�b�o�u�t� �m�a�t�h� �(�B�e�t�z�,� �1�9�7�8�)�.� 

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

�m�a�t�h� �a�n�x�i�e�t�y� �a�n�d� �t�e�s�t� �a�n�x�i�e�t�y� �s�u�g�g�e�s�t�s� �t�h�a�t� �s�t�u�d�e�n�t�s� 

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

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

�a�n�x�i�e�t�y� �d�u�r�i�n�g� �t�e�s�t�.� 

�R�e�s�e�a�r�c�h� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 

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

�S�t�u�d�e�n�t�s�.� �E�v�e�n� �t�h�o�u�g�h� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �t�a�k�e� 

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

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

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

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

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

�t�o� �p�a�s�s� �a� �m�a�t�h� �e�x�a�m�,� �a�n�d� �d�r�e�a�d� �t�o� �t�a�k�e� �a�n� �a�d�v�a�n�c�e� 

�c�o�u�r�s�e� �i�n� �m�a�t�h�e�m�a�t�i�c�s�.� 
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�C�h�a�p�t�e�r� �3� 

�M�e�t�h�o�d�o�l�o�g�y� 

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

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

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

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

�M�a�t�h�e�m�a�t�i�c�s� �a�n�d� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �o�f� �t�h�e� 

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

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

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

�w�e�r�e� �a�d�d�r�e�s�s�e�d�:� 

�1�.� �W�h�a�t� �a�r�e� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �i�n� 

�t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� �m�e�a�s�u�r�e�d� �b�y� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� 

�M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�?� 

�2�.� �I�s� �t�h�e�r�e� �a� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �a�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �R�i�c�h�a�r�d� �M�.� 

�S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�?� 

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

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� 

�m�e�a�s�u�r�e�d� �b�y� �s�i�x�t�y�-�s�i�x� �q�u�e�s�t�i�o�n�s� �t�a�k�e�n� �f�r�o�m� �s�i�x� �o�f� �t�h�e� 

�n�i�n�e� �d�i�f�f�e�r�e�n�t� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n�'�s� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� 

�l�e�a�r�n�i�n�g� �o�f� �M�a�t�h�e�m�a�t�i�c�s� �S�c�a�l�e�s� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e�?� 

�4�.� �I�s� �t�h�e�r�e� �a� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �a�t�t�i�t�u�d�e�s� 

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

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

�a�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �F�e�n�n�e�m�a�~�S�h�e�r�m�a�n�'�s� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� 

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

�D�e�s�i�g�n� �o�f� �t�h�e� �S�t�u�d�y� 

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

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�,� 

�w�a�s� �d�o�n�e� �i�n� �t�w�o� �p�h�a�s�e�s�.� �I�n� �p�h�a�s�e� �o�n�e�,� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� 

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

�S�u�r�v�e�y� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �d�u�r�i�n�g� �t�h�e� �w�i�n�t�e�r� �q�u�a�r�t�e�r� �o�f� 

�1�9�9�2�.� �T�h�e� �f�i�r�s�t� �o�n�e� �w�a�s� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� 

�A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�.� �T�h�i�s� �s�c�a�l�e� �c�o�n�s�i�s�t�e�d� �o�f� 

�n�i�n�e�t�y�-�e�i�g�h�t� �i�t�e�m�s� �i�n� �a� �L�i�k�e�r�t� �f�o�r�m�a�t�.� �[�s�e�e� �A�p�p�e�n�d�i�x� �B�]� 

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

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

�m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�s�.� �[�s�e�e� �A�p�p�e�n�d�i�x� �B�]�.� �T�h�e� �s�t�u�d�e�n�t�s� 
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�w�e�r�e� �g�i�v�e�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�i�x� �o�f� �t�h�e� �n�i�n�e� 

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

�m�a�t�h�e�m�a�t�i�c�s� �s�u�b�s�c�a�l�e�s�;� �(�1�)� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �s�u�c�c�e�s�s� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s�,� �(�2�)� �t�h�e� �t�e�a�c�h�e�r�'�s� �s�c�a�l�e�,� �(�3�)� �m�a�t�h�e�m�a�t�i�c�s� 

�a�s� �a� �m�a�l�e� �d�o�m�a�i�n�,� �(�4�)� �e�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s�,� �(�5�)� �u�s�e�f�u�l�n�e�s�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �(�6�)� 

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

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

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

�s�t�a�t�e�d�.� �T�w�o� �i�t�e�m�s� �(�o�n�e� �p�o�s�i�t�i�v�e� �a�n�d� �o�n�e� �n�e�g�a�t�i�v�e�)� 

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

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

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

�m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �t�h�e� �t�e�a�c�h�e�r�'�s� �s�c�a�l�e�.� �T�h�e� �s�t�u�d�e�n�t�s� �h�a�d� 

�a� �t�o�t�a�l� �o�f� �s�i�x�t�y�-�s�i�x� �i�t�e�m�s� �o�f� �a� �L�i�k�e�r�t� �f�o�r�m�a�t� �t�o� 

�r�e�s�p�o�n�d� �t�o�:� �t�h�i�r�t�y�-�t�h�r�e�e� �w�e�r�e� �p�o�s�i�t�i�v�e�l�y� �s�t�a�t�e�d� �a�n�d� 

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

�a�l�t�e�r�n�a�t�i�v�e�s�.� �T�h�e� �t�h�r�e�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �s�u�b�s�c�a�l�e�s� 

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

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

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

�S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�.� �T�h�e� �m�o�t�h�e�r� 

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

�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �s�c�a�l�e�s� �w�e�r�e� �d�e�s�i�g�n�e�d� �f�o�r� �u�s�e� �w�i�t�h� 
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�s�e�c�o�n�d�a�r�y� �s�t�u�d�e�n�t�s� �a�n�d� �I� �d�e�e�m�e�d� �t�h�e�s�e� �q�u�e�s�t�i�o�n�s� �w�e�r�e� 

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

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

�S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e� �w�e�r�e� �"�n�o�t� �a�t� 

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

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

�a�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a�:� �n�o�t� �a�t� �a�l�l� �=� �1�,� �a� �l�i�t�t�l�e� �=� �2�,� �a� 

�f�a�i�r� �a�m�o�u�n�t� �=� �3�,� �m�u�c�h� �=� �4�,� �a�n�d� �v�e�r�y� �m�u�c�h� �=� �5�.� �T�h�e� 

�r�e�s�p�o�n�s�e� �a�l�t�e�r�n�a�t�i�v�e�s� �o�n� �t�h�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e� 

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

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

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

�i�t�e�m�s�;� �s�t�r�o�n�g�l�y� �a�g�r�e�e� �=� �5�,� �a�g�r�e�e� �=� �4�,� �u�n�d�e�c�i�d�e�d� �=� �3�,� 

�d�i�s�a�g�r�e�e� �=� �2�,� �a�n�d� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �1�.� �T�h�e� �v�a�l�u�e�s� 

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

�a�g�r�e�e� �=� �1�,� �a�g�r�e�e� �=� �2�,� �u�n�d�e�c�i�d�e�d� �=� �3�,� �d�i�s�a�g�r�e�e� �=� �4�,� �a�n�d� 

�s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �5�.� �T�h�e�s�e� �v�a�l�u�e�s� �a�s� �i�n�d�i�c�a�t�e�d� �w�e�r�e� 

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

�T�h�e� �v�a�l�u�e�s� �o�f� �s�t�r�o�n�g�l�y� �a�g�r�e�e� �=� �5�,� �a�g�r�e�e� �=� �4�,� �u�n�d�e�c�i�d�e�d� 

�=� �3�,� �d�i�s�a�g�r�e�e� �=� �2�,� �a�n�d� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �1� �w�e�r�e� �u�s�e�d� 

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

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

�w�e�r�e� �p�l�a�n�n�e�d� �w�i�t�h� �e�l�e�v�e�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �(�6� 

�i�n� �t�h�e� �m�o�r�n�i�n�g� �s�e�s�s�i�o�n� �a�n�d� �5� �i�n� �t�h�e� �a�f�t�e�r�n�o�o�n� �s�e�s�s�i�o�n�)� 
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�w�h�o� �h�a�d� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �p�h�a�s�e� �o�n�e�,� �h�o�w�e�v�e�r� �t�w�o� �l�o�n�g� 

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

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

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

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

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

�s�e�s�s�i�o�n� �(�o�n�e� �m�a�l�e� �a�n�d� �o�n�e� �f�e�m�a�l�e�)�.� �T�h�e� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s� 

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

�c�a�m�p�u�s� �o�f� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �A� �p�r�o�t�o�c�o�l� �w�a�s� 

�u�s�e�d�.� �[�S�e�e� �A�p�p�e�n�d�i�x� �C�]�.� �I�t� �w�a�s� �u�s�e�d� �o�n�l�y� �t�o� �k�e�e�p� �t�h�e� 

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

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

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

�t�o�g�e�t�h�e�r� �i�n� �t�h�e� �a�f�t�e�r�n�o�o�n� �s�e�s�s�i�o�n�.� �B�o�t�h� �o�f� �t�h�e� �l�o�n�g� 

�i�n�t�e�r�v�i�e�w�s� �w�e�r�e� �r�e�c�o�r�d�e�d� �a�n�d� �t�r�a�n�s�c�r�i�b�e�d�.� �F�i�e�l�d� �n�o�t�e�s� 

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

�P�o�p�u�l�a�t�i�o�n� 

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

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �s�t�u�d�e�n�t�s� �a�t� �H�a�l�i�f�a�x� 

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

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

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

�q�u�a�r�t�e�r� �o�f� �1�9�9�2�.� �I�n� �p�h�a�s�e� �t�w�o� �o�f� �t�h�i�s� �s�t�u�d�y�,� �d�a�t�a� �w�e�r�e� 
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�o�b�t�a�i�n�e�d� �b�y� �i�n�t�e�r�v�i�e�w�i�n�g� �f�i�v�e� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

�p�h�a�s�e� �o�n�e�.� �T�h�e�s�e� �f�i�v�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�s�e�l�e�c�t�e�d� �b�e�c�a�u�s�e� �t�h�e�y� �w�e�r�e� �e�i�t�h�e�r� �a�b�o�v�e� �t�h�e� �7�5�t�h� 

�p�e�r�c�e�n�t�i�l�e� �o�n� �t�h�e� �M�A�R�S� �o�r� �b�e�l�o�w� �t�h�e� �2�5�t�h� �p�e�r�c�e�n�t�i�l�e� �o�n� 

�t�h�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e� �s�c�a�l�e�s�.� 

�I�n�s�t�r�u�m�e�n�t�a�t�i�o�n� 

�I�n�s�t�r�u�m�e�n�t� �O�n�e� 

�T�h�e� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e� �(�M�A�R�S�)�,� 

�c�o�p�y�r�i�g�h�t�e�d� �b�y� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n� �(�1�9�8�8�)�,� �i�s� �a� �9�8�-�i�t�e�m� 

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

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

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

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

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

�n�o�n�-�s�t�u�d�e�n�t�s�.� �T�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� �M�A�R�S� �c�o�u�l�d� �r�a�n�g�e� �f�r�o�m� 

�9�8� �(�n�o�t� �a�t� �a�l�l� �a�n�x�i�o�u�s�)� �t�o� �4�9�0� �(�v�e�r�y� �m�u�c�h� �a�n�x�i�o�u�s�)�.� 

�O�n�e� �h�u�n�d�r�e�d� �o�f� �t�h�e�s�e� �M�A�R�S� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �p�u�r�c�h�a�s�e�d� 

�f�r�o�m� �t�h�e� �R�o�c�k�y� �M�o�u�n�t�a�i�n� �B�e�h�a�v�i�o�r�a�l� �S�c�i�e�n�c�e� �I�n�s�t�i�t�u�t�e�,� 

�I�n�c�.� �l�o�c�a�t�e�d� �i�n� �F�o�r�t� �C�o�l�l�i�n�s�,� �C�o�l�o�r�a�d�o� �f�o�r� �s�i�x�t�y� 

�d�o�l�l�a�r�s� �(�$�6�0�/�p�e�r� �o�n�e� �h�u�n�d�r�e�d�)�.� �[�S�e�e� �A�p�p�e�n�d�i�x� �D�]�.� 

�N�o�r�m�a�t�i�v�e� �D�a�t�a� 

�T�h�e� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e� �w�a�s� �n�o�r�m�e�d� �o�n� 
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�a� �s�a�m�p�l�e� �o�f� �3�9�7� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�i�s�s�o�u�r�i�.� 

�(�R�i�c�h�a�r�d�s�o�n� �&� �S�u�i�n�n�,� 

�w�i�t�h� �a� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �o�f� �6�5�.�2�9�.� 

�1�9�7�2�)�.� �T�h�e� �m�e�a�n� �s�c�o�r�e� �w�a�s� �2�1�5�.�3�8� 

�f�o�r� �r�a�w� �s�c�o�r�e�s� �a�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�P�e�r�c�e�n�t�i�l�e� 

�9�5� 

�8�0� 

�7�5� 

�6�0� 

�5�0� 

�4�0� 

�2�0� 

�R�e�l�i�a�b�i�l�i�t�y� �D�a�t�a� 

�s�c�o�r�e� 

�3�2�5� 

�2�6�7� 

�2�2�5� 

�2�2�8� 

�2�1�5� 

�1�8�9� 

�1�6�5� 

�1�2�3� 

�P�e�r�c�e�n�t�i�l�e� �r�a�n�k�s� 

�A� �t�e�s�t� �-� �r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t� �f�o�r� �t�h�e� �M�A�R�S� �w�a�s� 

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

�3�5�)� �o�f� �s�t�u�d�e�n�t�s� �f�r�o�m� �t�h�e� �o�r�i�g�i�n�a�l� �l�a�r�g�e� �M�i�s�s�o�u�r�i� �s�a�m�p�l�e� 

�w�h�o� �w�e�r�e� �r�e�t�e�s�t�e�d� �s�e�v�e�n� �w�e�e�k�s� �l�a�t�e�r�.� 

�s�c�o�r�e� �o�n� �t�h�e� �f�i�r�s�t� �t�e�s�t�i�n�g� �w�a�s� �2�3�5�.�0�8� �(�S�D� �=� 

�m�e�a�n� �s�c�o�r�e� �w�a�s� �2�3�2�.�9�7� �(�S�D� �=� 

�T�h�e� �m�e�a�n� �M�A�R�S� 

�5�1�.�2�6�)�;� 

�5�6�.�4�6�)� �o�n� �t�h�e� �s�e�c�o�n�d� 

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

�b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �s�e�t�s� �o�f� �s�c�o�r�e�s� �w�a�s� �.�8�5�.� 

�6�3� 
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�A�n� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t� 

�(�C�r�o�n�b�a�c�k� �A�l�p�h�a�)� �w�a�s� �.�9�7�.� �T�h�i�s� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e� 

�a�v�e�r�a�g�e� �i�n�t�e�r�c�o�r�r�e�l�a�t�i�o�n� �o�f� �t�h�e� �i�t�e�m�s� �i�n� �M�A�R�S� �i�s� �h�i�g�h�,� 

�t�h�a�t� �t�h�e� �M�A�R�S� �i�s� �h�i�g�h�l�y� �r�e�l�i�a�b�l�e�,� �a�n�d� �t�h�a�t� �M�A�R�S� �i�t�e�m�s� 

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

�p�r�e�s�u�m�a�b�l�y� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �(�R�i�c�h�a�r�d�s�o�n� �a�n�d� �S�u�i�n�n�,� 

�1�9�7�2�)�.� 

�I�n�s�t�r�u�m�e�n�t� �T�w�o� 

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

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

�w�e�r�e� �d�e�v�e�l�o�p�e�d� �b�y� �E�l�i�z�a�b�e�t�h� �F�e�n�n�e�m�a� �a�n�d� �J�u�l�i�a� �S�h�e�r�m�a�n� 

�(�1�9�7�5�,� �r�e�p�r�i�n�t�e�d� �1�9�8�6�)�.� �T�h�e� �s�c�a�l�e�s� �w�e�r�e� �d�e�s�i�g�n�e�d� �t�o� 

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

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

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

�U�n�i�v�e�r�s�i�t�y� �o�f� �W�i�s�c�o�n�s�i�n� �-� �M�a�d�i�s�o�n� �a�t� �a� �c�o�s�t� �o�f� �$�1�1�.�2�5� 

�p�e�r� �c�o�p�y�.� �[�S�e�e� �A�p�p�e�n�d�i�x� �E�]�.� 

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

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

�p�a�r�e�n�t�h�e�s�e�s�.� 

�A�t�t�i�t�u�d�e� �t�o�w�a�r�d� �s�u�c�c�e�s�s� �i�n� �M�a�t�h�e�m�a�t�i�c�s� �(�.�8�7�)� 

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

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

�6�4



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

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

�c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �s�u�c�c�e�s�s� �a�s� �w�e�l�l� �a�s� �b�y� �a� �l�a�c�k� �o�f� 

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

�T�h�e� �T�e�a�c�h�e�r�'�s� �S�c�a�l�e� �(�.�8�8�)� 

�T�h�i�s� �s�c�a�l�e� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �m�e�a�s�u�r�e� �s�t�u�d�e�n�t�s�'� 

�p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e�i�r� �t�e�a�c�h�e�r�'�s� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e�m� �a�s� 

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

�t�h�e� �t�e�a�c�h�e�r�'�s� �i�n�t�e�r�e�s�t�,� �e�n�c�o�u�r�a�g�e�m�e�n�t� �a�n�d� �c�o�n�f�i�d�e�n�c�e� 

�i�n� �t�h�e� �s�t�u�d�e�n�t�'�s� �a�b�i�l�i�t�y�.� 

�U�s�e�f�u�l�n�e�s�s� �o�f� �M�a�t�h�e�m�a�t�i�c�s� �(�.�8�8�)� 

�T�h�i�s� �s�c�a�l�e� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �m�e�a�s�u�r�e� �s�t�u�d�e�n�t�s�'� 

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

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

�o�r� �o�t�h�e�r� �a�c�t�i�v�i�t�i�e�s�.� 

�M�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e� �d�o�m�a�i�n� �(�.�8�7�)� 

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

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

�f�e�m�a�l�e� �d�o�m�a�i�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �w�a�y�s�:� �(�1�)� �t�h�e� �r�e�l�a�t�i�v�e� 

�a�b�i�l�i�t�y� �o�f� �t�h�e� �s�e�x�e�s� �t�o� �p�e�r�f�o�r�m� �i�n� �m�a�t�h�e�m�a�t�i�c�s�,� �(�2�)� �t�h�e� 

�m�M�a�s�c�u�l�i�n�i�t�y�/�f�e�m�i�n�i�n�i�t�y� �o�f� �t�h�o�s�e� �w�h�o� �a�c�h�i�e�v�e� �w�e�l�l� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �(�3�)� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e�n�e�s�s� �o�f� �t�h�i�s� �l�i�n�e� 
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�o�f� �s�t�u�d�y� �f�o�r� �t�h�e� �t�w�o� �s�e�x�e�s�.� 

�C�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e� �(�.�9�3�)� 

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

�o�n�e�'�s� �a�b�i�l�i�t�y� �t�o� �l�e�a�r�n� �a�n�d� �t�o� �p�e�r�f�o�r�m� �w�e�l�l� �o�n� 

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

�l�a�c�k� �o�f� �c�o�n�f�i�d�e�n�c�e� �t�o� �d�e�f�i�n�i�t�e� �c�o�n�f�i�d�e�n�c�e�.� �T�h�i�s� �s�c�a�l�e� 

�i�s� �n�o�t� �i�n�t�e�n�d�e�d� �t�o� �m�e�a�s�u�r�e� �a�n�x�i�e�t�y� �a�n�d�/�o�r� �m�e�n�t�a�l� 

�c�o�n�f�u�s�i�o�n�,� �i�n�t�e�r�e�s�t�,� �e�n�j�o�y�m�e�n�t� �o�r� �z�e�s�t� �i�n� �p�r�o�b�l�e�m� 

�s�o�l�v�i�n�g�.� 

�T�h�e� �e�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �s�c�a�l�e� �(�.�8�7�)� 

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

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

�l�a�c�k� �o�f� �i�n�v�o�l�v�e�m�e�n�t� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �t�o� �a�c�t�i�v�e� �e�n�j�o�y�m�e�n�t� 

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

�m�e�a�s�u�r�e� �i�n�t�e�r�e�s�t� �o�r� �e�n�j�o�y�m�e�n�t� �o�f� �m�a�t�h�e�m�a�t�i�c�s�.� 

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

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

�a�n�d� �o�n�e� �n�e�g�a�t�i�v�e�)� �I� �d�e�e�m�e�d� �n�o�t� �a�p�p�l�i�c�a�b�l�e� �t�o� �c�o�l�l�e�g�e� 

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

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

�m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �t�h�e� �t�e�a�c�h�e�r�'�s� �s�c�a�l�e�.� �T�h�i�s� �g�a�v�e� �t�h�e� 

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

�c�o�u�l�d� �r�a�n�g�e� �f�r�o�m� �6�6� �(�n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�)� �t�o� �3�3�0� 

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

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

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

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

�s�t�u�d�y� �u�s�e�d� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� 

�R�a�t�i�n�g� �S�c�a�l�e�.� 

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

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

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

�s�a�m�e� �p�e�r�s�o�n� �o�b�t�a�i�n�e�d� �a�t� �d�i�f�f�e�r�e�n�t� �t�i�m�e�s�.� �(�R�e�y�e�s�,� 

�1�9�8�1�)�.� 

�P�r�o�t�o�c�o�l� 

�A� �p�r�o�t�o�c�o�l� �w�a�s� �u�s�e�d� �b�y� �t�h�e� �m�o�d�e�r�a�t�o�r�,� �D�r�.� �D�.� 

�C�l�o�w�e�s�,� �o�f� �t�h�e� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s� �t�o� �k�e�e�p� �t�h�e� �s�t�u�d�e�n�t�s� 

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

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

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

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

�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� 

�D�a�t�a� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �i�n� �t�w�o� �p�h�a�s�e�s�.� �I�n� �p�h�a�s�e� �o�n�e�,� 
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�p�e�r�m�i�s�s�i�o�n� �w�a�s� �g�r�a�n�t�e�d� �b�y� �t�h�e� �P�r�e�s�i�d�e�n�t�,� �D�r�.� �E�l�t�o�n� �L�.� 

�N�e�w�b�e�r�n�,� �J�r�.�,� �a�n�d� �t�h�e� �B�o�a�r�d� �o�f� �T�r�u�s�t�e�e�s� �o�f� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �t�o� �g�a�t�h�e�r� �d�a�t�a� �f�r�o�m� �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� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s�.� �[�S�e�e� �A�p�p�e�n�d�i�x� 

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

�c�l�a�s�s�e�s� �o�f� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �w�e�r�e� �g�i�v�e�n� �t�w�o� 

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

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

�d�r�o�p�/�a�d�d� �p�e�r�i�o�d� �e�n�d�e�d� �f�o�r� �t�h�e� �q�u�a�r�t�e�r�.� �O�n�e� �h�u�n�d�r�e�d� 

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

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

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

�t�h�i�r�t�y�-�s�e�v�e�n� �s�t�u�d�e�n�t�s� �w�e�r�e� �p�r�e�s�e�n�t� �a�n�d� �r�e�s�p�o�n�d�e�d� �o�n� 

�t�h�i�s� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �O�n�e� �h�u�n�d�r�e�d� �e�l�e�v�e�n� �s�t�u�d�e�n�t�s� 

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

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

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s�.� 

�I�n� �p�h�a�s�e� �t�w�o�,� �p�e�r�m�i�s�s�i�o�n� �w�a�s� �g�r�a�n�t�e�d� �b�y� �P�r�e�s�i�d�e�n�t�,� 

�D�r�.� �E�l�t�o�n� �L�.� �N�e�w�b�e�r�n�,� �J�r�.�,� �a�n�d� �t�h�e� �B�o�a�r�d� �o�f� �T�r�u�s�t�e�e�s� �o�f� 

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

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

�i�n�t�e�r�v�i�e�w� �w�a�s� �a�l�s�o� �a�p�p�r�o�v�e�d� �b�y� �D�r�.� �E�r�n�e�s�t� �R�.� �S�t�o�u�t�,� 

�C�h�a�i�r�m�a�n� �o�f� �t�h�e� �I�n�s�t�i�t�u�t�i�o�n�a�l� �R�e�v�i�e�w� �B�o�a�r�d�,� �a�n�d� �b�y� �t�h�e� 

�H�u�m�a�n� �S�u�b�j�e�c�t�s� �C�o�m�m�i�t�t�e�e� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� 
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�I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� �[�S�e�e� �A�p�p�e�n�d�i�x� �G�]�.� 

�A� �l�e�t�t�e�r� �w�a�s� �s�e�n�t� �t�o� �t�w�e�n�t�y�-�s�i�x� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

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

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

�t�h�e� �7�5�t�h� �p�e�r�c�e�n�t�i�l�e� �o�n� �t�h�e� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� 

�S�c�a�l�e� �o�r� �b�e�l�o�w� �t�h�e� �2�5�t�h� �p�e�r�c�e�n�t�i�l�e� �o�n� �t�h�e� �A�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d� �t�h�e� �L�e�a�r�n�i�n�g� �o�f� �M�a�t�h�e�m�a�t�i�c�s� �a�s�k�i�n�g� �t�h�e�m� �t�o� 

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

�i�n�t�e�r�v�i�e�w�s�.� �[�S�e�e� �A�p�p�e�n�d�i�x� �H�]�.� �T�h�e� �l�e�t�t�e�r� �w�a�s� 

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

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

�a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �E�l�e�v�e�n� �o�f� �t�h�e�s�e� 

�t�w�e�n�t�y�-�s�i�x� �i�n�d�i�v�i�d�u�a�l�s� �v�o�l�u�n�t�e�e�r�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e�.� �O�n� 

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

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

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

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

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

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

�1�0�:�0�0� �a�.�m�.� �s�e�s�s�i�o�n�,� �a�n�d� �t�h�e� �o�t�h�e�r� �t�w�o� �(�o�n�e� �f�e�m�a�l�e� �a�n�d� 

�o�n�e� �m�a�l�e�)� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �1�:�0�0� �p�.�m�.� �s�e�s�s�i�o�n�.� �T�h�e� 

�i�n�t�e�r�v�i�e�w� �s�e�s�s�i�o�n�s� �w�e�r�e� �t�a�p�e�d�.� 
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�M�e�t�h�o�d�s� �o�f� �A�n�a�l�y�s�i�s� 

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

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

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

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

�(�d�)� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�.� �O�n� �t�h�e� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a�,� 

�M�o�r�g�a�n�'�s� �(�1�9�8�8�)� �e�t�h�n�o�g�r�a�p�h�i�c� �a�p�p�r�o�a�c�h� �t�o� �p�r�e�s�e�n�t�i�n�g� 

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

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

�S�t�a�t�i�s�t�i�c�a�l� �S�y�s�t�e�m� �(�N�C�S�S�)� �(�H�i�n�t�z�,� �1�9�9�1�)� �s�e�t� �a�t� �.�0�5� 

�l�e�v�e�l� �o�f� �s�i�g�n�i�f�i�c�a�n�c�e�.� 

�P�h�a�s�e� �O�n�e� 

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

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

�R�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �o�n�e�.� �T�h�e� �n�u�m�e�r�i�c�a�l� �v�a�l�u�e�s� 

�a�s�s�i�g�n�e�d� �t�o� �i�t�e�m� �r�e�s�p�o�n�s�e�s� �w�e�r�e� �n�o�t� �a�t� �a�l�l� �=� �1�,� �a� 

�l�i�t�t�l�e� �=� �2�,� �a� �f�a�i�r� �a�m�o�u�n�t� �=� �3�,� �m�u�c�h� �=� �4�,� �a�n�d� �v�e�r�y� �m�u�c�h� 

�=� �5�.� �T�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� �n�i�n�e�t�y� �e�i�g�h�t� �i�t�e�m�s� �o�n� �t�h�e� �M�A�R�S� 

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

�i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t�.� �A� �t�o�t�a�l� �s�c�o�r�e� �c�o�u�l�d� �r�a�n�g�e� �f�r�o�m� �9�8� 

�t�o� �4�9�0�.� �A� �h�i�g�h� �s�c�o�r�e� �i�n�d�i�c�a�t�e�d� �a� �h�i�g�h� �l�e�v�e�l� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y�.� �T�h�e� �N�C�S�S� �w�a�s� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� 

�t�h�e� �m�e�a�n� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �f�o�r� �e�a�c�h� �s�t�u�d�e�n�t�'�s� 
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�r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �M�A�R�S�.� �T�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �d�a�t�a� 

�i�n�c�l�u�d�e�s� �t�h�e� �i�t�e�m�s� �w�i�t�h� �m�e�a�n�s� �g�r�e�a�t�e�r� �t�h�a�n� �3�.�0�0�0�.� 

�R�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �t�w�o�.� �D�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �w�i�t�h� 

�a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �(�A�N�O�V�A�)� �t�o� �t�e�s�t� �(�a�)� �t�h�e� �m�a�i�n� 

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

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

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

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

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

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

�v�a�r�i�a�b�l�e�s�.� 

�R�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �t�h�r�e�e�.� �T�h�e� �r�e�s�p�o�n�s�e� �a�l�t�e�r�n�a�t�i�v�e�s� 

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

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

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

�i�t�e�m�s�;� �s�t�r�o�n�g� �a�g�r�e�e� �=� �5�,� �a�g�r�e�e� �=� �4�,� �u�n�d�e�c�i�d�e�d� �=� �3�,� 

�d�i�s�a�g�r�e�e� �=� �2�,� �a�n�d� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �1�.� �T�h�e� �v�a�l�u�e�s� 

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

�a�g�r�e�e� �=� �1�,� �a�g�r�e�e� �=� �2�,� �u�n�d�e�c�i�d�e�d� �=� �3�,� �d�i�s�a�g�r�e�e� �=� �4�,� �a�n�d� 

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

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

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

�s�t�r�o�n�g�l�y� �a�g�r�e�e� �=� �5�,� �a�g�r�e�e� �=� �4�,� �u�n�d�e�c�i�d�e�d� �=� �3�,� �d�i�s�a�g�r�e�e� 

�=� �2�,� �a�n�d� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �1�.� �T�h�e�s�e� �v�a�l�u�e�s� �w�e�r�e� �u�s�e�d� 
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�f�o�r� �b�o�t�h� �p�o�s�i�t�i�v�e�l�y� �a�n�d� �n�e�g�a�t�i�v�e�l�y� �i�t�e�m�s�.� �T�h�e� �s�c�o�r�e�s� 

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

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

�s�i�x�t�y�-�s�i�x� �i�t�e�m�s� �c�o�u�l�d� �r�a�n�g�e� �f�r�o�m� �6�6� �t�o� �3�3�0�.� �A� �h�i�g�h� 

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

�m�a�t�h�e�m�a�t�i�c�s�.� �T�h�e� �N�C�S�S� �w�a�s� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �m�e�a�n� 

�a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �f�o�r� �e�a�c�h� �s�t�u�d�e�n�t�'�s� �r�e�s�p�o�n�s�e�s� �o�n� 

�e�a�c�h� �o�f� �t�h�e� �s�i�x� �s�c�a�l�e�s�.� 

�R�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �f�o�u�r�.� �D�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �w�i�t�h� 

�A�N�O�V�A� �t�o� �t�e�s�t� �(�a�)� �t�h�e� �m�a�i�n� �e�f�f�e�c�t� �o�f� �s�t�u�d�e�n�t� �g�e�n�d�e�r�,� 

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

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

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

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

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

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

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

�P�h�a�s�e� �T�w�o� 

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

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

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

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

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

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

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

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

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

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

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

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

�s�t�u�d�e�n�t�s�.� �E�a�c�h� �t�a�p�e� �w�a�s� �t�r�a�n�s�c�r�i�b�e�d�.� �[�S�e�e� �A�p�p�e�n�d�i�x� 

�I�]�.� �M�o�r�g�a�n�'�s� �(�1�9�8�8�)� �e�t�h�n�o�g�r�a�p�h�i�c� �a�p�p�r�o�a�c�h� �w�a�s� �u�s�e�d� �i�n� 

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

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

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

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

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

�t�h�e� �d�i�s�c�u�s�s�i�o�n�s� �f�o�c�u�s�e�d�.� �F�i�e�l�d� �n�o�t�e�s� �w�e�r�e� �w�r�i�t�t�e�n� 

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

�(�t�h�e� �r�e�s�e�a�r�c�h�e�r�)�,� �a�n�d� �t�h�e� �n�o�t�e�s� �w�e�r�e� �c�o�m�p�a�r�e�d�.� �[�S�e�e� 

�A�p�p�e�n�d�i�x� �J�]�.� 
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�C�h�a�p�t�e�r� �4� 

�F�i�n�d�i�n�g�s� 

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

�d�a�t�a� �t�h�a�t� �w�e�r�e� �g�a�t�h�e�r�e�d� �i�n� �P�h�a�s�e� �I� �a�n�d� �P�h�a�s�e� �I�I� �o�f� �t�h�i�s� 

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

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

�P�h�a�s�e� �I�I�,� �t�h�e� �s�u�m�m�a�r�i�z�a�t�i�o�n� �o�f� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�e� �l�o�n�g� 

�i�n�t�e�r�v�i�e�w�s� �h�e�l�d� �w�i�l�l� �b�e� �g�i�v�e�n�.� 

�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �O�n�e�:� �W�h�a�t� �a�r�e� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� 

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� 

�m�e�a�s�u�r�e�d� �b�y� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� 

�R�a�t�i�n�g� �S�c�a�l�e�?� 

�T�h�e�r�e� �a�r�e� �9�8� �i�t�e�m�s� �o�n� �R�i�c�h�a�r�d� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� 

�A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�.� �E�a�c�h� �o�f� �t�h�e�s�e� �i�t�e�m�s� �d�e�p�i�c�t�s� �a� 

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

�t�o� �b�e� �a�n�x�i�o�u�s�.� �A� �s�t�u�d�e�n�t� �d�e�c�i�d�e�d� �o�n� �h�i�s�/�h�e�r� �d�e�g�r�e�e� �o�f� 

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

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

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

�a�t� �a�l�l� �=� �1�,� �a� �l�i�t�t�l�e� �=� �2�,� �a� �f�a�i�r� �a�m�o�u�n�t� �=� �3�,� �m�u�c�h� �=� �4� 

�a�n�d� �v�e�r�y� �m�u�c�h� �=� �5�.� �O�n�e� �h�u�n�d�r�e�d� �f�o�r�t�y� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 
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�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�e� �s�i�t�u�a�t�i�o�n�s� �o�n� �t�h�e� 

�M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�.� �T�a�b�l�e� �2� �d�e�p�i�c�t�s� �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� �i�n� �t�h�i�s� �s�t�u�d�y� �b�y� �g�e�n�d�e�r� �a�n�d� 

�r�a�c�e�.� 

�T�h�e�r�e� �w�e�r�e� �n�i�n�e� �i�t�e�m�s� �o�n� �t�h�e� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� 

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

�r�e�s�p�o�n�s�e�s� �g�r�e�a�t�e�r� �t�h�a�n� �3�.�0�0�0�.� �A� �r�e�s�p�o�n�s�e� �s�c�o�r�e� �o�f� 

�3�.�0�0�0� �o�r� �g�r�e�a�t�e�r� �i�n�d�i�c�a�t�e�s� �a� �f�a�i�r� �a�m�o�u�n�t� �o�f� �a�n�x�i�e�t�y� �w�a�s� 

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

�#�1�5� �D�o�i�n�g� �a� �w�o�r�d� �p�r�o�b�l�e�m� �i�n� �a�l�g�e�b�r�a�.� 

�#�5�1� �R�e�a�d�i�n�g� �a� �f�o�r�m�u�l�a� �i�n� �c�h�e�m�i�s�t�r�y�.� 

�#�5�4� �T�a�k�i�n�g� �a�n� �e�x�a�m�i�n�a�t�i�o�n� �(�f�i�n�a�l�)� �i�n� �a� �m�a�t�h� 
�c�o�u�r�s�e�.� 

�#�6�1� �H�a�v�i�n�g� �a� �f�r�i�e�n�d� �t�r�y� �t�o� �t�e�a�c�h� �y�o�u� �h�o�w� �t�o� 
�d�o� �a� �m�a�t�h� �p�r�o�b�l�e�m� �a�n�d� �f�i�n�d�i�n�g� �t�h�a�t� �y�o�u� 
�c�a�n�n�o�t� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �i�s� �b�e�i�n�g� �s�a�i�d�.� 

�#�7�5� �T�h�i�n�k�i�n�g� �a�b�o�u�t� �a�n� �u�p�c�o�m�i�n�g� �m�a�t�h� �t�e�s�t� �o�n�e� 
�h�o�u�r� �b�e�f�o�r�e�.� 

�#�7�6� �T�h�i�n�k�i�n�g� �a�b�o�u�t� �a�n� �u�p�c�o�m�i�n�g� �m�a�t�h� �t�e�s�t� �f�i�v�e� 
�m�i�n�u�t�e�s� �b�e�f�o�r�e�.� 

�#�7�8� �W�a�i�t�i�n�g� �t�o� �g�e�t� �a� �m�a�t�h� �t�e�s�t� �r�e�t�u�r�n�e�d� �o�n� 
�w�h�i�c�h� �y�o�u� �e�x�p�e�c�t�e�d� �t�o� �d�o� �w�e�l�l�.� 

�#�8�4� �N�o�t� �K�n�o�w�i�n�g� �t�h�e� �f�o�r�m�u�l�a� �n�e�e�d�e�d� �t�o� �s�o�l�v�e� �a� 
�p�a�r�t�i�c�u�l�a�r� �p�r�o�b�l�e�n�.� 

�#�8�5� �R�e�c�e�i�v�i�n�g� �y�o�u�r� �f�i�n�a�l� �m�a�t�h� �g�r�a�d�e� �o�n� �y�o�u�r� 
�r�e�p�o�r�t� �c�a�r�d�.� 

�T�h�e� �a�b�o�v�e� �i�t�e�m�s� �i�n�d�i�c�a�t�e�d� �t�h�e� �g�r�e�a�t�e�s�t� �c�o�n�c�e�r�n� �f�o�r� �t�h�i�s� 
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�T�a�b�l�e� �2� 

�R�a�c�e� �a�n�d� �g�e�n�d�e�r� �o�f� �s�t�u�d�e�n�t�s� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� 
�s�i�t�u�a�t�i�o�n�s� �o�n� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�.� 

� � 

� � 

� � 

� � 

�A�A� �N�A�A� �T�O�T�A�L�S� 

�F�e�m�a�l�e� �6�3� �5�2� �1�1�5� 

�M�a�l�e� �1�5� �1�0� �2�5� 

�T�o�t�a�l� �7�8� �6�2� �1�4�0� 

�N�o�t�e� 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 
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�p�o�p�u�l�a�t�i�o�n�.� �T�a�b�l�e� �3� �g�i�v�e�s� �t�h�e� �m�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� 

�d�e�v�i�a�t�i�o�n�s� �f�o�r� �t�h�e� �n�i�n�e� �i�t�e�m�s� �o�n� �t�h�e� �M�A�R�S�.� �F�o�u�r� �o�f� 

�t�h�e�s�e� �n�i�n�e� �i�t�e�m�s� �h�a�d� �m�e�a�n�s� �g�r�e�a�t�e�r� �t�h�a�n� �3�.�3�0�0�.� �T�a�b�l�e� �4� 

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

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

�T�h�e� �m�e�a�n� �s�c�o�r�e� �f�o�r� �t�h�e� �s�a�m�p�l�e� �(�N� �=� �1�4�0�)� �w�a�s� 

�2�2�6�.�9�2�8�6� �w�i�t�h� �a� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �o�f� �6�6�.�4�5�7�9�3�.� 

�(�N�o�r�m�a�t�i�v�e� �D�a�t�a�:� �A�s� �a� �c�o�m�p�a�r�i�s�o�n�,� �t�h�e� �m�e�a�n� �s�c�o�r�e� �f�o�r� 

�M�i�s�s�o�u�r�i� �s�a�m�p�l�e� �N� �=� �3�9�7�,� �w�a�s� �2�1�5�.�3�9� �w�i�t�h� �a� �s�t�a�n�d�a�r�d� 

�d�e�v�i�a�t�i�o�n� �o�f� �6�5�.�2�9�)�.� �A�n� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� 

�r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t�,� �C�r�o�n�b�a�c�k� �A�l�p�h�a�,� �f�o�r� �t�h�i�s� 

�s�t�u�d�y�'�s� �d�a�t�a� �w�a�s� �f�o�u�n�d� �t�o� �b�e� �.�9�7�0�8� �(�N� �=� �1�4�0�)�.� �T�o� 

�c�o�m�p�a�r�e� �a�n� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �r�e�l�i�a�b�i�l�i�t�y� 

�c�o�e�f�f�i�c�i�e�n�t�,� �c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a�,� �o�f� �.�9�7� �(�N� �=� �3�9�7�)� �w�a�s� 

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

�M�A�R�S� �f�o�r� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �w�a�s� �1�0�2� �a�n�d� �t�h�e� 

�h�i�g�h�e�s�t� �s�c�o�r�e� �r�e�c�o�r�d�e�d� �w�a�s� �4�3�2�,� �g�i�v�i�n�g� �a� �r�a�n�g�e� �o�f� �3�3�0� 

�p�o�i�n�t�s�.� 

�R�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �t�w�o�:� �I�s� �t�h�e�r�e� �a� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �a�s� 

�m�e�a�s�u�r�e�d� �b�y� �t�h�e� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� 

�R�a�t�i�n�g� �S�c�a�l�e�?� 

�I�n� �a� �t�w�o�-�w�a�y� �A�N�O�V�A�,� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �w�a�s� �u�s�e�d� 

�7�7



�T�a�b�l�e� �3� 

�M�e�a�n�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �N�i�n�e� �i�t�e�m�s� �o�n� �M�a�r�s� 
�t�h�a�t� �h�a�d� �M�e�a�n�s� �a�b�o�v�e� �3�.�0�0�0�0�.� 

� � 

� � 

�I�t�e�m� �M�e�a�n�s� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n� 

�1�5� �.�0�5� �1�.�5�0�4�5�5� 

�5�1� �.�0�3�5�7�1�4� �1�.�6�5�9�5�5�2� 

�5�4� �3�5� �1�.�4�6�3�8�3�3� 

�6�1� �.�0�1�4�2�8�6� �1�.�3�4�1�0�2�8� 

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

�7�6� �~�-�4�2�8�5�7�2� �1�.�6�3�6�5�5�6� 

�7�8� �.�0�1�4�2�8�6� �1�.�4�3�4�3�5�6� 

�8�4� �-�2�3�5�7�1�4� �1�.�4�7�2�0�9�4� 

�8�5� �.�3�1�4�2�8�6� �1�.�3�9�9�3�1� 

� � 
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�T�a�b�l�e� �4� 

�M�e�a�n�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s� �o�n� �i�t�e�m�s� 
�5�4�,� �7�5�,� �7�6� �a�n�d� �8�5� �b�y� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �a�n�d� �s�t�u�d�e�n�t� �r�a�c�e�.� 

� � 

� � 

� � 

� � 

� � 

�A�A� �N�A�A� 

�I�t�e�m� �G�e�n�d�e�r� �M� �S�D� �M� �S�D� 

�5�4� �1� �3�.�1�4�3� �.�1�8�0�5� �3�.�8�0�8� �.�1�9�8�6� 

�2� �2�.�8� �.� �3�6�9�9� �3�.�1� �-� �4�5�3�0� 

�7�5� �1� �3�.�1�2�7� �.�1�9�2�5� �3�.�5�3�8� �.�2�1�1�9� 

�2� �3�.�5�3�3� �.� �3�9�4�6� �3�.�0�0�0� �.�4�8�3�3� 

�7�6� �1� �3�.�1�9�0�4� �.� �2�0�5�6� �3�.�6�7�3�7� �.�2�2�6�4� 

�2� �3�.�8� �~�4�2�1�5� �3�.�1� �~�5�6�2�4� 

�8�5� �1� �3�.�2�0�6� �.�1�7�4�6� �3�.�5�7�7� �1�9�2�1�5� 

�2� �3�.�4� �.�3�5�7�8� �2�.�5� �»�4�3�8�2� 

�N�o�t�e� 

�1� �-� �F�e�m�a�l�e� 

�2� �-� �M�a�l�e� 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

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

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

�o�f� �t�h�i�s� �a�n�a�l�y�s�i�s� �w�a�s� �(�a�)� �t�o� �t�e�s�t� �t�h�e� �m�a�i�n� �e�f�f�e�c�t� �o�f� 

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

�d�i�f�f�e�r�e�n�t� �a�c�r�o�s�s� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �c�a�t�e�g�o�r�i�e�s�?�)�,� �(�b�)� �t�o� 

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

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

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

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

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

�s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �i�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �5� �a�n�d� �t�h�e� 

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

�6�.� �T�h�i�s� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �w�a�s� �p�e�r�f�o�r�m�e�d� �a�t� �t�h�e� �.�0�5� 

�l�e�v�e�l� �o�f� �s�i�g�n�i�f�i�c�a�n�c�e�.� 

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

�n�o�n�s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �o�f� �s�t�u�d�e�n�t� �g�e�n�d�e�r�,� �F� �(�1�,�1�3�9�)� 

�=� �0�.�8�4�,� �p� �0�.�3�6�1�1�;� �a� �n�o�n�s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �o�f� �s�t�u�d�e�n�t� 

�r�a�c�e� �F�(�1�,�1�3�9�)� �=� �0�.�5�3�,� �p� �0�.�4�6�8�3�;� �a�n�d� �n�o� �i�n�t�e�r�a�c�t�i�o�n� 

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

�a�n�x�i�e�t�i�e�s�,� �F�(�1�,�1�3�9�)� �=� �0�.�1�3�,� �p� �0�.�7�1�4�3�.� �T�h�e� �m�e�a�n�s� �o�n� 

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

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

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

�n�o�n�s�i�g�n�i�f�i�c�a�n�t�.� 
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�T�a�b�l�e� �5� 

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

� � 

� � 

�S�o�u�r�c�e� �d�f� �S�S� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �3�7�5�5�.�4�4�5� �3�7�5�5�.�4�4�5� �0�.�8�4� �0�.�3�6�1�1� �*� 

�R�a�c�e� �1� �2�3�6�5�.�6�3�9� �2�3�6�5�.�6�3�9� �0�.�5�3� �0�.�4�6�8�3� �*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �6�0�1�.�7�7�9� �6�0�1�.�7�7�9� �0�.�1�3� �0�.�7�1�4�3� �*� 

�E�r�r�o�r� �1�3�6� �6�0�8�3�1�2�.�9� �4�4�7�2�.�8�8�9� 

�T�o�t�a�l� �1�3�9� �6�1�3�9�1�5�.�3� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�.� 
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�T�a�b�l�e� �6� 

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

� � 

� � 

� � 

� � 

�M� �S�D� �n� 

�G�e�n�d�e�r� 

�1� �2�2�9�.�1�3�9�1� �6�.�2�3�6�6� �1�1�5� 

�2� �2�1�6�.�7�6� �1�3�.�3�7�5�9� �2�5� 

�R�a�c�e� 

�A�A� �2�3�0� �7�.�5�7�2�6� �7�8� 

�N�A�A� �2�2�3�.�0�6�4�5� �8�.�4�9�3�7� �6�2� 

�G�e�n�d�e�r�/�R�a�c�e� 

�1� �/� �A�A� �2�3�1�.�5�8�7�3� �8�.�4�2�6�0�4� �6�3� 

�1� �/� �N�A�A� �2�2�6�.�1�7�3�1� �9�.�2�7�4�5� �5�2� 
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�R�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �t�h�r�e�e�:� �A�r�e� �t�h�e� �a�t�t�i�t�u�d�e�s� 

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

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

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� 

�m�e�a�s�u�r�e�d� �b�y� �s�i�x�t�y�-�s�i�x� �q�u�e�s�t�i�o�n�s� �t�a�k�e�n� �f�r�o�m� �s�i�x� �o�f� �t�h�e� 

�n�i�n�e� �d�i�f�f�e�r�e�n�t� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n�'�s� �A�t�t�i�t�u�d�e�s� �T�o�w�a�r�d� �t�h�e� 

�L�e�a�r�n�i�n�g� �o�f� �M�a�t�h�e�m�a�t�i�c�s� �S�c�a�l�e�s� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e�?� 

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

�r�e�s�e�a�r�c�h�.� �A�t�t�i�t�u�d�e� �t�o�w�a�r�d� �s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �(�1�0� 

�s�t�a�t�e�m�e�n�t�s�,� �5� �p�o�s�i�t�i�v�e� �a�n�d� �5� �n�e�g�a�t�i�v�e�)�;� �u�s�e�f�u�l�n�e�s�s� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �(�1�0� �s�t�a�t�e�m�e�n�t�s�,� �5� �p�o�s�i�t�i�v�e� �a�n�d� �5� �n�e�g�a�t�i�v�e�)� �;� 

�M�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e� �d�o�m�a�i�n� �(�1�2� �s�t�a�t�e�m�e�n�t�s�,� �6� �p�o�s�i�t�i�v�e� 

�a�n�d� �6� �n�e�g�a�t�i�v�e�)�;� �c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �(�1�2� 

�s�t�a�t�e�m�e�n�t�s�,� �6� �p�o�s�i�t�i�v�e� �a�n�d� �6� �n�e�g�a�t�i�v�e�)�;� �e�f�f�e�c�t�a�n�c�e� 

�m�o�t�i�v�a�t�i�o�n� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �(�1�2� �s�t�a�t�e�m�e�n�t�s�,� �6� �p�o�s�i�t�i�v�e� 

�a�n�d� �6� �n�e�g�a�t�i�v�e�)�;� �t�e�a�c�h�e�r�'�s� �s�c�a�l�e� �(�1�0� �s�t�a�t�e�m�e�n�t�s�,� �5� 

�p�o�s�i�t�i�v�e� �a�n�d� �5� �n�e�g�a�t�i�v�e�)�.� �T�h�e� �r�e�s�p�o�n�s�e� �a�l�t�e�r�n�a�t�i�v�e�s� 

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

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

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

�i�t�e�m�s�;� �s�t�r�o�n�g�l�y� �a�g�r�e�e� �=� �5�,� �a�g�r�e�e� �=� �4�,� �u�n�d�e�c�i�d�e�d� �=� �3�,� 

�2�,� �a�n�d� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �1�.� �T�h�e� �v�a�l�u�e�s� �d�i�s�a�g�r�e�e� 

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

�s�t�r�o�n�g�l�y� �a�g�r�e�e� �=� �1� �t�o� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �5�.� �F�o�r� �t�h�e� 

�8�3



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

�f�r�o�m� �s�t�r�o�n�g�l�y� �a�g�r�e�e� �=� �5� �t�o� �s�t�r�o�n�g�l�y� �d�i�s�a�g�r�e�e� �=� �1� �f�o�r� 

�a�l�l� �t�w�e�l�v�e� �i�t�e�m�s�.� �T�a�b�l�e� �7� �g�i�v�e�s� �t�h�e� �b�r�e�a�k�d�o�w�n� �o�f� �t�h�e� 

�s�t�u�d�e�n�t�s� �r�e�s�p�o�n�d�i�n�g� �t�o� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n�'�s� �s�c�a�l�e�s� �b�y� �r�a�c�e� 

�a�n�d� �g�e�n�d�e�r�.� 

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

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

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

�s�c�o�r�e�s� �f�r�o�m� �a� �l�o�w� �s�c�o�r�e� �o�f� �1�0� �t�o� �a� �h�i�g�h� �s�c�o�r�e� �o�f� �5�0� 

�w�i�t�h� �3�0� �a�s� �t�h�e� �m�i�d�p�o�i�n�t�.� �T�a�b�l�e� �8� �s�h�o�w�s� �t�h�e� �m�e�a�n�s� �a�n�d� 

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

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

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

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

�i�n� �m�a�t�h�e�m�a�t�i�c�s�.� 

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

�p�o�s�s�i�b�l�e� �s�c�o�r�e�s� �f�r�o�m� �a� �l�o�w� �s�c�o�r�e� �o�f� �1�0� �t�o� �a� �h�i�g�h� �s�c�o�r�e� 

�o�f� �5�0� �w�i�t�h� �3�0� �a�s� �t�h�e� �m�i�d�p�o�i�n�t�.� �T�a�b�l�e� �9� �s�h�o�w�s� �t�h�e� �m�e�a�n�s� 

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

�r�a�c�e� �o�n� �t�h�e� �s�c�a�l�e�.� �A�l�l� �t�h�e� �m�e�a�n�s� �a�r�e� �a�b�o�v�e� �t�h�e� 

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

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

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

�e�d�u�c�a�t�i�o�n� �o�r� �v�o�c�a�t�i�o�n�.� 
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�T�a�b�l�e� �7� 

�S�t�u�d�e�n�t�s� �b�y� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�h�o� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�e� 
�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �A�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 
�m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�.� 
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�T�o�t�a�l�s� �7�1� �6�6� �1�3�7� 

�N�o�t�e� 

�A�A� �-� �A�f�r�i�c�a�n� �A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 
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�T�a�b�l�e� �8� 

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

� � 

� � 

� � 

�A�A� �N�A�A� 

�F�e�m�a�l�e� 
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�S�D� �.�6�6�7�1�9�8�8� �-�6�8�5�4�8�1�5�6� 

�M�a�l�e� 

�M� �3�9�.�3�5�7�1�4� �4�3� 

�s�D� �1�.�3�4�6�2�5�9� �1�.�4�5�4�1�2�6� 

�N�o�t�e� 
� � 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 
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�T�a�b�l�e� �9� 

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

� � 

� � 

� � 

�A�A� �N�A�A� 

�F�e�m�a�l�e� 

�M� �4�0�.�2�9�8�2�4� �4�0�.�7�2�2�2� 

�S�D� �.�8�7�1�5�9�6�9� �.�8�9�5�4�8�0�8� 

�M�a�l�e� 
�M� �3�9�.�8�5�7�1�4� �4�1�.�6�6�6�6�7� 

�S�D� �1�.�7�5�8�6�8�9� �1�.�8�9�9�6�0�2� 

�N�o�t�e�.� 
� � 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 
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�T�h�e� �t�e�a�c�h�e�r�'�s� �s�c�a�l�e� �h�a�s� �a� �r�a�n�g�e� �o�f� �p�o�s�s�i�b�l�e� �s�c�o�r�e�s� 

�f�r�o�m� �a� �l�o�w� �o�f� �1�0� �t�o� �a� �h�i�g�h� �s�c�o�r�e� �o�f� �5�0� �w�i�t�h� �a� �m�i�d�p�o�i�n�t� 

�o�f� �3�0�.� �T�a�b�l�e� �1�0� �s�h�o�w�s� �t�h�e� �m�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� 

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

�t�e�a�c�h�e�r�'�s� �s�c�a�l�e�.� �T�h�e� �m�e�a�n�s� �a�r�e� �a�b�o�v�e� �t�h�e� �m�i�d�p�o�i�n�t� 

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

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

�m�a�t�h�e�m�a�t�i�c�s� �w�e�r�e� �p�o�s�i�t�i�v�e�.� 

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

�s�c�o�r�e�s� �f�r�o�m� �a� �l�o�w� �o�f� �1�2� �t�o� �a� �h�i�g�h� �s�c�o�r�e� �o�f� �6�0� �w�i�t�h� �a� 

�m�i�d�p�o�i�n�t� �o�f� �3�6�.� �T�a�b�l�e� �1�1� �s�h�o�w�s� �t�h�e� �m�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� 

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

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

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

�m�i�d�p�o�i�n�t�.� �I�t� �s�e�e�m�s� �t�h�a�t� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 

�d�o� �n�o�t� �s�t�e�r�e�o�t�y�p�e� �m�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e�'�s� �d�o�m�a�i�n� �a�s� 

�m�u�c�h� �a�s� �t�h�e� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�s� �h�a�s� �a� 

�r�a�n�g�e� �o�f� �p�o�s�s�i�b�l�e� �s�c�o�r�e�s� �f�r�o�m� �a� �l�o�w� �o�f� �1�2� �t�o� �a� �h�i�g�h� 

�s�c�o�r�e� �o�f� �6�0� �w�i�t�h� �a� �m�i�d�p�o�i�n�t� �o�f� �3�6�.� �T�a�b�l�e� �1�2� �s�h�o�w�s� �t�h�e� 

�m�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� 

�c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�.� �T�h�e� �m�e�a�n�s� 

�a�r�e� �a�b�o�v�e� �t�h�e� �m�i�d�p�o�i�n�t� �w�h�i�c�h� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e� 

�s�t�u�d�e�n�t�s� �h�a�d� �c�o�n�f�i�d�e�n�c�e� �i�n� �t�h�e�i�r� �a�b�i�l�i�t�i�e�s� �t�o� �l�e�a�r�n� �a�n�d� 
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�T�a�b�l�e� �1�0� 

�M�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� 
�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�a�c�h�e�r�s� �s�c�a�l�e� �b�y� �g�e�n�d�e�r� �a�n�d� �r�a�c�e�.� 

� � 

� � 

� � 

�A�A� �N�A�A� 

�F�e�m�a�l�e� 

�M� �3�8�.�0�1�7�5�4� �3�6�.�9�4�4�4�4� 

�S�D� �.�8�7�6�7�7�9�8� �.�9�0�0�8�0�5�6� 

�M�a�l�e� 

�N� �3�4�.�2�1�3�2�9� �3�5�.�1�6�6�6�7� 

�S�D� �1�.�7�6�9�1�4�7� �1�.�9�1�0�8�9�7� 

�N�o�t�e�.� 
� � 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 
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�T�a�b�l�e� �1�1� 

�M�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� �m�a�l�e� 
�d�o�m�a�i�n� �s�c�a�l�e� �b�y� �q�e�n�d�e�r� �a�n�d� �r�a�c�e�.� 

� � 

� � 

� � 

�A�A� �N�A�A� 

�F�e�m�a�l�e� 

�M� �3�8�.�4�2�1�0�5� �3�5�.�5�1�8�5�2� 

�s�D� �-�7�2�3�6�1�0�8� �~�7�4�3�4�3�9�5� 

�M�a�l�e� 

�M� �3�6�.�3�5�7�1�4� �3�5�.�4�1�6�6�7� 

�S�D� �1�.�4�6�0�0�8�6� �1�.�5�7�7�0�7�3� 

�N�o�t�e�.� 
� � 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�9�0



�T�a�b�l�e� �1�2� 

�M�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� 
�c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e� �b�y� �g�e�n�d�e�r� �a�n�d� 
�r�a�c�e�.� 

� � 

� � 

� � 

�A�A� �N�A�A� 

�F�e�m�a�l�e� 

�M� �4�2�.�2�1�0�5�3� �3�7�.�3�7�0�3�7� 

�S�D� �1�.�2�9�1�7�0�9� �1�.�3�2�7�1�0�4� 

�M�a�l�e� 

�M� �4�0� �4�0�.�9�1�6�6�7� 

�s�D� �2�.�6�0�6�3�8�1� �2�.�8�1�5�2�1�4� 

�N�o�t�e�.� 
� � 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�9�1



�t�o� �p�e�r�f�o�r�m� �w�e�l�l� �o�n� �m�a�t�h�e�m�a�t�i�c�a�l� �t�a�s�k�s�.� 

�T�h�e� �e�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �s�c�a�l�e� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �h�a�s� 

�a� �r�a�n�g�e� �o�f� �p�o�s�s�i�b�l�e� �s�c�o�r�e�s� �f�r�o�m� �a� �l�o�w� �o�f� �1�2� �t�o� �a� �h�i�g�h� 

�o�f� �6�0� �w�i�t�h� �a� �m�i�d�p�o�i�n�t� �o�f� �3�6�.� �T�a�b�l�e� �1�3� �s�h�o�w�s� �t�h�e� �m�e�a�n�s� 

�a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� �e�f�f�e�c�t�a�n�c�e� 

�m�o�t�i�v�a�t�i�o�n� �s�c�a�l�e� �i�n� �m�a�t�h�e�m�a�t�i�c�s�.� �A�l�l� �t�h�e� �m�e�a�n�s� �a�r�e� 

�a�b�o�v�e� �t�h�e� �m�i�d�p�o�i�n�t� �e�x�c�e�p�t� �t�h�e� �m�e�a�n� �o�f� �t�h�e� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �m�a�l�e� �s�t�u�d�e�n�t�s�.� �I�t� �s�e�e�m�s� �t�h�a�t� �t�h�e� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �m�a�l�e� �s�t�u�d�e�n�t�s� �d�i�d� �n�o�t� �i�n�d�i�c�a�t�e� �t�h�e� 

�w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�x�p�l�o�r�e� �a�n�d� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �v�a�r�i�o�u�s� 

�m�a�t�h�e�m�a�t�i�c�a�l� �s�i�t�u�a�t�i�o�n�s�.� �T�h�e� �e�x�p�l�o�r�a�t�i�o�n� �a�n�d� 

�e�x�p�e�r�i�m�e�n�t�a�t�i�o�n� �t�h�a�t� �e�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �i�s� �r�e�f�e�r�r�i�n�g� 

�t�o� �i�s� �s�i�m�i�l�a�r� �t�o� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �a�t�t�i�t�u�d�e�s�.� 

�T�a�b�l�e� �1�4� �g�i�v�e�s� �t�h�e� �m�e�a�n�s�,� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �a�n�d� 

�m�i�n�i�m�u�m� �a�n�d� �m�a�x�i�m�u�m� �s�c�o�r�e�s� �m�a�d�e� �o�n� �t�h�e� �s�i�x� �a�t�t�i�t�u�d�e� 

�s�c�a�l�e�s� �b�y� �a�l�l� �s�t�u�d�e�n�t�s� �w�h�o� �r�e�s�p�o�n�d�e�d�.� 

�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �f�o�u�r�:� �I�s� �t�h�e�r�e� �a� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �t�h�e� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �a�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� 

�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e� �s�c�a�l�e�s�?� 

�I�n� �a� �t�w�o�-�w�a�y� �A�N�O�V�A�,� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� 

�o�f� �m�a�t�h�e�m�a�t�i�c�s� �w�e�r�e� �u�s�e�d� �a�s� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �a�n�d� 

�s�t�u�d�e�n�t� �g�e�n�d�e�r� �a�n�d� �s�t�u�d�e�n�t� �r�a�c�e� �w�e�r�e� �i�n�d�e�p�e�n�d�e�n�t� 
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�T�a�b�l�e� �1�3� 

�M�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �o�f� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� 
�E�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �s�c�a�l�e� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �b�y� �g�e�n�d�e�r� 
�a�n�d� �r�a�c�e�.� 

� � 

� � 

� � 

� � 

�A�A� �N�A�A� 

�F�e�m�a�l�e� 

�M� �4�0�.�9�2�9�8�3� �3�7�.�7�4�0�7�4� 

�S�D� �1�.�2�3�2�1�6� �1�.�2�6�5�9�2�4� 

�M�a�l�e� 

�M� �3�6�.�2�8�5�7�1� �|� �3�5�.�6�6�6�6�7� 

�s�D� �2�.�4�8�6�2�2�6� �2�.�6�8�5�4�3�1� 

�N�o�t�e� 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�9�3



�T�a�b�l�e� �1�4� 

�M�e�a�n�s�,� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s�,� �a�n�d� �m�i�n�i�m�u�m� �a�n�d� �m�a�x�i�m�u�m� 
�s�c�o�r�e�s� �m�a�d�e� �o�n� �t�h�e� �s�i�x� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 
�m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�s�.� 

� � 

� � 

� � 

� � 

�A�t�t�i�t�u�d�e� �S�c�a�l�e�s� �M� �S�D� �M�I�N� �M�A�X� 

�1� �4�2�.�8�6�6�4�2� �5�.�1�8�2�4�1�4� �2�8� �5�0� 

�2� �4�0�.�6�2�7�7�4� �6�.�5�4�3�9�7�7� �2�2� �5�0� 

�3� �3�6�.�0�5�6�2� �6�.�6�6�1�8�6�3� �1�6� �5�0� 

�4� �3�6�.�8�0�2�9�2� �5�.�5�7�9�4�2�6� �2�2� �6�0� 

�5� �3�9�.�9�6�3�5�1� �9�.�8�9�3�1�1�1� �1�4� �6�0� 

�6� �3�8�.�7�3�7�2�3� �9�.�4�0�6�8�7�4� �1�2� �6�0� 

�N�o�t�e� 
� � 

�1� �-� �A�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 

�2� �-� �U�s�e�f�u�l�n�e�s�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s� 

�3� �-� �A�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�a�c�h�e�r�s� �s�c�a�l�e� 

�4� �-� �M�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e� �d�o�m�a�i�n� 

�5� �-� �c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� 

�6� �-� �E�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �s�c�a�l�e� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 

�9�4



�v�a�r�i�a�b�l�e�s�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �w�a�s� �(�a�)� �t�o� �t�e�s�t� �t�h�e� 

�m�a�i�n� �e�f�f�e�c�t� �o�f� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �(�i�.�e�.� �A�r�e� �a�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �d�i�f�f�e�r�e�n�t� �a�c�r�o�s�s� 

�s�t�u�d�e�n�t� �g�e�n�d�e�r� �c�a�t�e�g�o�r�i�e�s�?�)�,� �(�b�)� �t�o� �t�e�s�t� �t�h�e� �m�a�i�n� 

�e�f�f�e�c�t� �o�f� �s�t�u�d�e�n�t� �r�a�c�e� �(�i�.�e�.� �A�r�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� 

�l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �d�i�f�f�e�r�e�n�t� �a�c�r�o�s�s� �r�a�c�i�a�l� 

�c�a�t�e�g�o�r�i�e�s�?�)�,� �a�n�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �a�n� 

�i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �a�n�d� �s�t�u�d�e�n�t� �r�a�c�e� �i�n� 

�r�e�s�p�e�c�t� �t�o� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s�.� �T�h�e� �r�e�s�u�l�t� �o�f� �t�h�i�s� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� 

�i�s� �s�h�o�w�n� �i�n� �t�a�b�l�e� �1�5� �a�n�d� �t�h�e� �r�e�s�p�e�c�t�i�v�e� �m�e�a�n�s� �a�n�d� 

�s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �a�r�e� �i�n� �t�a�b�l�e� �1�6�.� �T�h�i�s� �s�t�a�t�i�s�t�i�c�a�l� 

�a�n�a�l�y�s�i�s� �w�a�s� �p�e�r�f�o�r�m�e�d� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l� �o�f� 

�S�i�g�n�i�f�i�c�a�n�c�e�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �r�e�s�u�l�t�e�d� �i�n� �a� 

�n�o�n�s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �o�f� �s�t�u�d�e�n�t� �g�e�n�d�e�r�,� �F� �(�1�,�1�3�6�)� 

�=� �1�.�6�2�,� �p� �0�.�2�0�5�9�;� �a� �n�o�n�s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �o�f� �s�t�u�d�e�n�t� 

�F� �(�1�,�1�3�6�)� �=� �0�.�0�6�,� �p� �0�.�8�0�3�3�;� �a�n�d� �n�o� �r�a�c�e�,� 

�i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �a�n�d� �s�t�u�d�e�n�t� �r�a�c�e� �o�n� 

�a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s�,� �F� �(�1�,�1�3�6�)� 

�=� �1�.�8�1�,� �p� �0�.�1�8�0�6�.� �O�v�e�r�a�l�l�,� �t�h�e� �m�e�a�n�s� �o�n� �a�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �d�i�d� �n�o�t� �d�i�f�f�e�r� 

�a�c�r�o�s�s� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �o�r� �r�a�c�i�a�l� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �t�h�e� 

�i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �a�n�d� �r�a�c�i�a�l� 
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�T�a�b�l�e� �1�5� 

�A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �f�o�r� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�i�t�h� �a�t�t�i�t�u�d�e�s� 
�t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s�.� 

� � 

� � 

�S�o�u�r�c�e� �d�f� �S�S� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �1�2�8�7�.�7�9� �1�2�8�7�.�7�9� �1�.�6�2� �0�.�2�0�5�9� �*� 

�R�a�c�e� �1� �4�9�.�6�5�6�1�8� �4�9�.�6�5�6�1�8� �0�.�0�6� �0�.�8�0�3�3� �*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �1�4�4�4�.�4�0�8� �1�4�4�4�.�4�0�8� �1�.�8�1� �0�.�1�8�0�6� �*� 

�E�r�r�o�r� �1�3�3� �1�0�6�0�2�6�.�7� �7�9�7�.�1�9�2�9� 

�T�o�t�a�l� �1�3�6� �1�1�0�4�3�4�.�4� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�.� 

�9�6



�T�a�b�l�e� �1�6� 

�M�e�a�n� �s�c�o�r�e�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �f�o�r� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� 
�w�i�t�h� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s�.� 

� � 

� � 

� � 

� � 

�M� �S�D� �n� 

�G�e�n�d�e�r� 

�1� �2�3�7�.�4�2�3�4� �2�.�6�7�7�9�9�1� �1�1�1� 

�2� �2�2�9�.�1�9�2�3� �5�.�5�3�7�2�6�2� �2�6� 

�R�a�c�e� 

�A�A� �2�3�9�.�0�2�8�2� �3�.�3�5�0�8�3�1� �7�1� 

�N�A�A� �2�3�2�.�4�5�4�5� �3�.�4�7�5�4�4� �6�6� 

�G�e�n�d�e�r�/�R�a�c�e� 

�1�/�A�A� �2�4�2�.�2�1�0�5� �3�.�7�3�9�7�6�5� �5�7� 

�1�/�N�A�A� �2�3�2�.�3�7�0�4� �3�.�8�4�2�2�4�3� �5�4� 

�2�/�A�A� �2�2�6�.�0�7�1�4� �7�.�5�4�6�0�1�6� �1�4� 

�2�/�N�A�A� �2�3�2�.�8�3�3�3� �8�.�1�5�0�6�2�9� �1�2� 

�N�o�t�e� 

�1� �-� �F�e�m�a�l�e� 

�2� �-� �M�a�l�e� 

�A�A� �-� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�N�A�A� �-� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 
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�c�a�t�e�g�o�r�i�e�s� �w�a�s� �n�o�n�s�i�g�n�i�f�i�c�a�n�t�.� 

�E�a�c�h� �o�f� �t�h�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �s�u�b�s�c�a�l�e�s� �t�h�a�t� �w�a�s� 

�u�s�e�d� �w�a�s� �a�l�s�o� �a�n�a�l�y�z�e�d� �b�y� �a� �t�w�o�-�w�a�y� �A�N�O�V�A� �h�o�l�d�i�n�g� �e�a�c�h� 

�s�u�b�s�c�a�l�e� �a�s� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �a�n�d� �s�t�u�d�e�n�t� �g�e�n�d�e�r� 

�a�n�d� �s�t�u�d�e�n�t� �r�a�c�e� �a�s� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�.� �A�l�l� �o�f� 

�t�h�e�s�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�e�s� �w�e�r�e� �p�e�r�f�o�r�m�e�d� �a�t� �.�0�5� �l�e�v�e�l� 

�o�f� �s�i�g�n�i�f�i�c�a�n�c�e�.� �T�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �o�n� �t�h�e� 

�a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �r�e�s�u�l�t�e�d� �i�n� �a� 

�S�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �o�f� �t�h�e� �s�t�u�d�e�n�t� �r�a�c�e� �c�a�t�e�g�o�r�y�.� �T�h�e� 

�r�e�s�u�l�t� �o�f� �t�h�i�s� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �i�s� �s�h�o�w�n� �i�n� �t�a�b�l�e� 

�1�7�.� �A� �N�e�w�m�a�n�/�K�e�u�l�'�s� �p�o�s�t� �h�o�c� �m�u�l�t�i�p�l�e� �c�o�m�p�a�r�i�s�o�n� �t�e�s�t� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �m�e�a�n�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� 

�n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�e�r�e� �f�a�r� �e�n�o�u�g�h� �a�p�a�r�t� �t�o� 

�m�a�k�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�.� �T�h�e� �N�e�w�m�a�n�/�K�e�u�l�'�s� �t�e�s�t� 

�r�e�v�e�a�l� �t�h�a�t� �t�h�e�r�e� �i�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� 

�t�h�e� �a�t�t�i�t�u�d�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �t�o�w�a�r�d� �s�u�c�c�e�s�s� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s�.� �T�h�e� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �h�a�d� �t�h�e� �m�o�s�t� 

�p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e�.� �T�a�b�l�e� �1�8� �s�h�o�w�s� �t�h�e� �N�e�w�m�a�n�/�K�e�u�l�'�s� 

�r�a�n�g�e� �t�e�s�t� �a�t� �A�l�p�h�a� �=� �.�0�5�.� 

�T�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�e�s� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�s�u�b�s�c�a�l�e�s�,� �u�s�e�f�u�l�n�e�s�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s�,� �t�e�a�c�h�e�r�s�'� �s�c�a�l�e�,� 

�m�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e�'�s� �d�o�m�a�i�n�,� �c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� 

�m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �e�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n�,� �r�e�s�u�l�t�e�d� �i�n� 
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�T�a�b�l�e� �1�7� 

�A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �f�o�r� �s�t�u�d�e�n�t�'�s� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�i�t�h� 
�a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s�.� 

� � 

� � 

�S�o�u�r�c�e� �a�f� �s�s� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �8�5�.�1�8�2� �8�5�.�1�8�2� �3�.�3�6� �0�.�0�6�9�2� �*� 

�R�a�c�e� �1� �1�5�0�.�8�4� �1�5�0�.�8�4� �5�.�9�4� �0�.�0�1�6�1� �*�*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �1�9�.�3�3� �1�9�.�3�3� �0�.�7�6� �0�.�3�8�4�3� �*� 

�E�r�r�o�r� �1�3�3� �3�3�7�4�.�3�1� �2�5�.�3�7� 

�T�o�t�a�l� �1�3�6� �3�6�3�9�.�5�2� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l� 

�*�*� �S�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l� 
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�T�a�b�l�e� �1�8� 

�R�e�s�u�l�t� �o�f� �N�e�w�m�a�n�/�K�e�u�l�'�s� �m�u�l�t�i�p�l�e� �c�o�m�p�a�r�i�s�o�n� �r�e�p�o�r�t� �f�o�r� 
�t�h�e� �s�t�u�d�e�n�t� �r�a�c�e� �c�a�t�e�g�o�r�y� �w�i�t�h� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �s�u�c�c�e�s�s� 

� � 

�N�e�w�m�a�n�/�K�e�u�l�'�s� �R�a�n�g�e� �T�e�s�t� �(�A�l�p�h�a� �=� �.�0�5�)� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �N�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�4�1�.�7�4�6�4�8� �4�3� �.�8�6�3�6�4� 

� � 

�1�0�0



�n�o�n�-�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�l�l� �c�a�t�e�g�o�r�i�e�s�.� �T�h�e� 

�r�e�s�u�l�t�s� �a�r�e� �l�i�s�t�e�d� �i�n� �t�h�e� �t�a�b�l�e�s� �a�s� �f�o�l�l�o�w�s�:� 

�t�a�b�l�e� �1�9� �-� �u�s�e�f�u�l�n�e�s�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s�,� �t�a�b�l�e� �2�0� �-� 

�t�e�a�c�h�e�r�'�s� �s�c�a�l�e�,� �t�a�b�l�e� �2�1� �-� �m�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e�'�s� 

�d�o�m�a�i�n�,� �t�a�b�l�e� �2�2� �-� �c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s�,� 

�a�n�d� �t�a�b�l�e� �2�3� �~� �E�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n�.� 

�A�n�a�l�y�s�i�s� �o�f� �I�n�t�e�r�v�i�e�w�s� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s� �w�a�s� �t�o� �e�n�g�a�g�e� 

�t�h�e� �s�t�u�d�e�n�t� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �a� �g�r�o�u�p� �c�o�n�v�e�r�s�a�t�i�o�n� �a�b�o�u�t� 

�t�h�e�i�r� �m�a�t�h�e�m�a�t�i�c�a�l� �e�x�p�e�r�i�e�n�c�e�s�,� �e�s�p�e�c�i�a�l�l�y� �i�n� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� 

�C�o�l�l�e�g�e�.� �I�n� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s�,� 

�c�o�m�m�e�n�t�s� �b�y� �s�t�u�d�e�n�t�s� �w�e�r�e� �p�r�o�b�e�d� �f�o�r� �s�o�m�e� �i�n�d�i�c�a�t�i�o�n� �o�f� 

�e�x�t�r�e�m�e� �a�n�x�i�o�u�s�n�e�s�s� �a�n�d� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d�s� �m�a�t�h�e�m�a�t�i�c�s�.� 

�F�i�v�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �v�o�l�u�n�t�e�e�r�e�d� �t�o� 

�p�a�r�t�i�c�i�p�a�t�e� �i�n� �o�n�e� �o�f� �t�w�o� �s�e�s�s�i�o�n�s�.� �(�S�e�s�s�i�o�n�s� �w�e�r�e� 

�h�e�l�d� �o�n� �N�o�v�e�m�b�e�r� �1�2�,� �1�9�9�3� �a�t� �1�0�:�0�0� �a�.�m�.� �a�n�d� �1�:�0�0� �p�.�m�.�)�.� 

�T�h�e�r�e� �w�e�r�e� �f�o�u�r� �f�e�m�a�l�e�s� �a�n�d� �o�n�e� �m�a�l�e� �i�n�v�o�l�v�e�d�.� �T�h�r�e�e� 

�o�f� �t�h�e� �f�e�m�a�l�e�s� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �1�0�:�0�0� �a�.�m�.� �s�e�s�s�i�o�n� 

�a�n�d� �a� �f�e�m�a�l�e� �a�n�d� �m�a�l�e� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �1�:�0�0� �p�.�m�.� 

�s�e�s�s�i�o�n�.� �E�l�e�v�e�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �h�a�d� �a�g�r�e�e�d� 

�t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �o�n�e� �o�f� �t�w�o� �p�l�a�n�n�e�d� �f�o�c�u�s� �g�r�o�u�p� 
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�T�a�b�l�e� �1�9� 

�A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �f�o�r� �s�t�u�d�e�n�t�'�s� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�i�t�h� 
�a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �t�h�e� �u�s�e�f�u�l�n�e�s�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s�.� 

� � 

� � 

�S�o�u�r�c�e� �d�f� �S�s� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �1�1�.�8�4�4� �1�1�.�8�4�4� �0�.�2�7� �0�.�6�0�1�9� �*� 

�R�a�c�e� �1� �5�4�.�7�9�1� �5�4�.�7�9�1� �1�.�2�7� �0�.�2�6�2�7� �*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �2�9�.�8�2�3� �2�9�.�8�2�3� �0�.�6�9� �0�.�4�0�8�1� �*� 

�E�r�r�o�r� �1�3�3� �5�7�5�9�.�1�4�4� �4�3�.�3�0�2� 

�T�o�t�a�l� �1�3�6� �5�8�2�4�.�0�1�5� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�.� 
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�T�a�b�l�e� �2�0� 

�A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �f�o�r� �s�t�u�d�e�n�t�'�s� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�i�t�h� 
�a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �h�o�w� �t�e�a�c�h�e�r�s� �f�e�e�l� �a�b�o�u�t� �t�h�e�m� �a�s� 
�l�e�a�r�n�e�r�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s�.� 

� � 

� � 

�S�o�u�r�c�e� �d�f� �S�s� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �1�6�3�.�2�2�9� �1�6�3�.�2�2�9� �3�.�7�3� �0�.�0�5�5�7� �*� 

�R�a�c�e� �1� �.�0�7�6� �.�0�7�6� �0�.�0�0� �0�.�9�6�6�8� �*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �2�1�.�4�4�9� �2�1�.�4�4�9� �0�.�4�9� �0�.�4�8�4�9� �*� 

�E�r�r�o�r� �1�3�3� �5�8�2�7�.�8�4� �4�3�.�8�1�8� 

�T�o�t�a�l� �1�3�6� �6�0�3�5�.�7�3�8� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�.� 
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�T�a�b�l�e� �2�1� 

�A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �f�o�r� �s�t�u�d�e�n�t�'�s� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�i�t�h� 
�a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �m�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e�'�s� �d�o�m�a�i�n�.� 

� � 

� � 

�S�o�u�r�c�e� �d�f� �s�s� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �2�4�.�5�8�0� �2�4�.�8�0� �0�.�8�2� �0�.�3�6�5�8� �*� 

�R�a�c�e� �1� �7�7�.�3�9�4� �7�7�.�3�9�4� �2�.�5�9� �0�.�1�0�9�7� �*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �2�0�.�1�7�4� �2�0�.�1�7�4� �0�.�6�8� �0�.�4�1�2�5� �*� 

�E�r�r�o�r� �1�3�3� �3�9�6�9�.�5�0�7� �2�9�.�8�4�6� 

�T�o�t�a�l� �1�3�6� �4�8�3�3�.�6�7�9� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�.� 
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�T�a�b�l�e� �2�2� 

�A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �f�o�r� �s�t�u�d�e�n�t�'�s� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�i�t�h� 
�a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s�.� 

� � 

� � 

�S�o�u�r�c�e� �a�f�t� �S�S� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �9�.�3�5�0� �9�.�3�5�0� �0�.�1�0� �0�.�7�5�4�3� �*� 

�R�a�c�e� �1� �8�0�.�6�6�9� �8�0�.�6�6�9� �0�.�8�5� �0�.�3�5�8�7� �*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �1�7�3�.�6�7�3� �1�7�3�.�6�7�3� �1�.�8�3� �0�.�1�7�8�9� �*� 

�E�r�r�o�r� �1�3�3� �1�2�6�4�8�.�9�8� �9�5�.�1�0�5� 

�T�o�t�a�l� �1�3�6� �1�3�3�1�0�.�8�2� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�.� 
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�T�a�b�l�e� �2�3� 

�A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �f�o�r� �s�t�u�d�e�n�t�'�s� �g�e�n�d�e�r� �a�n�d� �r�a�c�e� �w�i�t�h� 
�a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �E�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n�.� 
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� � 

�S�o�u�r�c�e� �d�f� �S�S� �M�S� �F� �P� 

�G�e�n�d�e�r� �1� �2�3�6�.�5�2�1� �2�3�6�.�5�1�1� �2�.�7�3� �0�.�1�0�0�6� �*� 

�R�a�c�e� �1� �7�5�.�9�9�6� �7�5�.�9�9�6� �0�.�8�8� �0�.�3�5�0�4� �*� 

�I�n�t�e�r�a�c�t�i�o�n� �1� �3�4�.�6�1�4� �3�4�.�6�1�4� �0�.�4�0� �0�.�5�2�8�2� �*� 

�E�r�r�o�r� �1�3�3� �1�1�5�0�9�.�6�1� �8�6�.�5�3�8� 

�T�o�t�a�l� �1�3�6� �1�2�0�3�4�.�5�4� 

� � 

�*� �N�o�t� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l� 
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�s�e�s�s�i�o�n�s�.� �S�i�x� �f�o�r� �t�h�e� �1�0�:�0�0� �a�.�m�.� �s�e�s�s�i�o�n� �a�n�d� �f�i�v�e� �f�o�r� 

�t�h�e� �1�:�0�0� �p�.�m�.� �s�e�s�s�i�o�n�.� �O�n�l�y� �f�i�v�e�,� �a�s� �m�e�n�t�i�o�n�e�d� �a�b�o�v�e�,� 

�s�h�o�w�e�d� �u�p� �f�o�r� �t�h�e� �i�n�t�e�r�v�i�e�w�s� �o�n� �N�o�v�e�m�b�e�r� �1�2�,� �1�9�9�3�.� 

�T�h�e�r�e�f�o�r�e� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s� �w�e�r�e� �h�e�l�d�.� �F�o�u�r� �o�f� �t�h�e�s�e� 

�s�t�u�d�e�n�t�s� �h�a�d� �a� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k� �a�b�o�v�e� �t�h�e� �t�h�i�r�d� �q�u�a�r�t�i�l�e� 

�{�a� �s�c�o�r�e� �o�f� �2�8�0�)� �o�n� �t�h�e� �M�A�R�S�.� �T�h�e�y� �h�a�d� �s�c�o�r�e�s� �r�a�n�g�i�n�g� 

�f�r�o�m� �2�9�0� �t�o� �3�5�7�.� �T�h�e� �f�i�f�t�h� �o�n�e�,� �a� �f�e�m�a�l�e�,� �h�a�d� �a� �s�c�o�r�e� 

�t�h�a�t� �f�e�l�l� �i�n� �t�h�e� �f�i�r�s�t� �q�u�a�r�t�i�l�e� �(�a� �s�c�o�r�e� �b�e�l�o�w� �2�1�7�)� �o�n� 

�t�h�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e� �s�c�a�l�e�s�.� �S�h�e� �d�i�d� �n�o�t� �t�a�k�e� 

�t�h�e� �M�A�R�S�.� �H�e�r� �s�c�o�r�e� �w�a�s� �2�0�1� �w�h�e�r�e�a�s� �t�h�e� �s�c�o�r�e�s� �f�o�r� 

�e�a�c�h� �s�t�u�d�e�n�t� �o�n� �t�h�e� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �s�c�a�l�e�s� �r�a�n�g�e�d� �f�r�o�m� 

�1�6�5� �t�o� �3�0�6�.� �T�h�r�e�e� �o�t�h�e�r� �o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �t�o�o�k� �t�h�e� 

�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�l�s�o�,� �a�n�d� �o�n�l�y� �o�n�e� �o�f� �t�h�e�m� �(�t�h�e� �m�a�l�e�)� 

�h�a�d� �a� �s�c�o�r�e� �i�n� �t�h�e� �f�i�r�s�t� �q�u�a�r�t�i�l�e�.� �T�h�e� �s�c�o�r�e�s� �o�f� �t�h�e�s�e� 

�t�h�r�e�e� �r�a�n�g�e�d� �f�r�o�m� �2�1�2� �t�o� �2�7�3�.� �F�o�u�r� �o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s� 

�h�a�d� �a�l�s�o� �t�a�k�e�n� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h� �I�I� �a�t� �l�e�a�s�t� �t�w�o� 

�t�i�m�e�s�.� �O�n�l�y� �e�l�e�v�e�n� �o�f� �t�h�e� �1�3�7� �s�t�u�d�e�n�t�s� �r�e�s�p�o�n�d�i�n�g� �h�a�d� 

�a� �l�o�w�e�r� �s�c�o�r�e� �t�h�a�n� �2�0�1�.� �T�a�b�l�e� �2�4� �g�i�v�e�s� �t�h�e� �p�e�r�c�e�n�t�i�l�e� 

�e�q�u�i�v�a�l�e�n�c�y� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�c�o�r�e�s� �o�n� �R�i�c�h�a�r�d� �M�.� 

�S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �r�a�t�i�n�g� �s�c�a�l�e� �f�r�o�m� �t�h�e� 

�h�i�g�h�e�s�t� �s�c�o�r�e� �t�o� �t�h�e� �l�o�w�e�s�t�.� �T�a�b�l�e� �2�5� �g�i�v�e�s� �t�h�e� 

�p�e�r�c�e�n�t�i�l�e� �e�q�u�i�v�a�l�e�n�c�y� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�c�o�r�e�s� �o�n� 

�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n�'�s� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �f�r�o�m� �t�h�e� �h�i�g�h�e�s�t� �s�c�o�r�e� �t�o� �t�h�e� �l�o�w�e�s�t�.� 
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�T�a�b�l�e� �2�4� 

�R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e� 
�p�e�r�c�e�n�t�i�l�e� �e�q�u�i�v�a�l�e�n�c�y� �o�f� �t�h�e� �s�t�u�d�e�n�t� �s�c�o�r�e�s�.� 

� � 

� � 

�P�e�r�c�e�n�t�i�l�e� �S�c�o�r�e� 

�9�9� �4�3�2� 

�9�5� �3�3�2� 

�8�0� �2�9�1� 

�7�5� �2�8�0� 

�6�0� �2�4�2� 

�5�0� �2�2�2� 

�3�5� �1�9�7� 

�2�5� �1�7�6� 

�2�0� �1�6�9� 

�1�0� �1�3�9� 

�0� �1�0�2� 
� � 

�N� �=� �1�4�0� 
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�T�a�b�l�e� �2�5� 

�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n�'�s� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 
�m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e� �p�e�r�c�e�n�t�i�l�e� �e�q�u�i�v�a�l�e�n�c�y� �o�f� �t�h�e� �s�t�u�d�e�n�t� 
�s�c�o�r�e�s�.� 
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� � 

�P�e�r�c�e�n�t�i�l�e� �S�c�o�r�e� 

�9�9� �3�0�6� 

�9�5� �2�8�9� 

�8�0� �2�6�1� 

�7�5� �2�5�5� 
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�F�i�n�d�i�n�g�s� �F�r�o�m� �I�n�t�e�r�v�i�e�w�s� 

�I�n� �c�o�n�v�e�r�s�a�t�i�o�n� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s� �s�o�m�e� �o�f� �t�h�e�m� �f�e�l�t� 

�t�h�e�y� �w�e�r�e� �n�o�t� �g�o�o�d� �a�t� �m�a�t�h� �a�n�d� �h�a�d� �s�o�m�e� �a�p�p�r�e�h�e�n�s�i�o�n� 

�a�b�o�u�t� �t�a�k�i�n�g� �t�h�e� �n�e�x�t� �c�o�u�r�s�e� �f�o�l�l�o�w�i�n�g� �t�h�e� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�o�u�r�s�e�.� 

�"�I�'�m� �n�o�t� �g�o�o�d� �a�t� �m�a�t�h� �a�n�d� �r�i�g�h�t� �n�o�w� �I� �w�a�i�t�e�d� 
�t�o� �t�a�k�e� �m�a�t�h� �b�e�c�a�u�s�e� �I�'�m� �n�o�t� �s�m�a�r�t� �i�n� �m�a�t�h�,� 
�a�n�d� �t�a�k�i�n�g� �m�a�t�h� �a�n�d� �o�t�h�e�r� �s�u�b�j�e�c�t�s� �I� �w�o�u�l�d� 
�f�a�i�l� �s�o�m�e�w�h�e�r�e�,� �a�n�d� �p�r�o�b�a�b�l�y� �t�h�a�t� �m�a�t�h�.�"� 

�"�T� �h�e�a�r�d� �t�h�a�t� �i�t� �w�a�s� �r�e�a�l� �h�a�r�d� �a�n�d� �I� �a�m� �g�o�i�n�g� 
�t�o� �l�e�t� �t�h�a�t� �w�a�i�t�.�"� 

�"�I�T� �h�a�v�e� �t�o� �g�o� �t�o� �1�1�0�.� �I� �h�a�v�e� �h�e�a�r�d� �a�b�o�u�t� 
�t�h�a�t�.� �I� �a�m� �a�f�r�a�i�d� �o�f� �i�t�.�"� 

�"�I�t� �c�a�u�s�e�s� �f�e�a�r� �j�u�s�t� �k�n�o�w�i�n�g� �I� �h�a�v�e� �s�o�m�e�t�h�i�n�g� 
�c�o�m�i�n�g� �a�f�t�e�r� �t�h�i�s� �c�o�u�r�s�e�.�"� 

�"�A�n�d� �t�h�a�t� �M�A�T� �1�1�0� �f�r�o�m� �w�h�a�t� �I� �c�a�n� �s�e�e�,� �L�o�r�d� 
�H�a�v�e� �m�e�r�c�y�;� �m�o�s�t� �o�f� �t�h�e� �s�t�u�f�f� �t�h�a�t� �y�o�u� �d�o� �i�s� 
�e�i�t�h�e�r� �r�i�g�h�t� �o�r� �w�r�o�n�g�.�"� 

�W�o�r�d� �p�r�o�b�l�e�m�s� �w�e�r�e� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t�s� �a�s� 

�t�h�a�t� �o�n�e� �p�a�r�t� �o�f� �m�a�t�h� �t�h�a�t� �g�a�v�e� �t�h�e�m� �t�h�e� �b�i�g�g�e�s�t� 

�p�r�o�b�l�e�m�s�.� 

�"�M�o�s�t�l�y�,� �l�i�k�e� �I� �s�a�y�,� �t�h�e� �w�o�r�d� �p�r�o�b�l�e�m�s� �a�r�e� �t�h�e� 
�o�n�e�s� �r�e�a�l�l�y� �g�e�t� �t�o� �m�e�.� �W�h�e�n� �y�o�u� �h�a�v�e� �t�o� 
�k�e�e�p� �g�o�i�n�g� �b�a�c�k� �a�n�d� �f�o�r�t�h� �i�n�t�o� �i�t� �o�r� �d�o�i�n�g� 
�s�o�m�e�t�h�i�n�g�,� �o�t�h�e�r�w�i�s�e�,� �I� �l�i�k�e� �m�a�t�h�.�"� 

�"�W�o�r�d� �p�r�o�b�l�e�m�s� �a�r�e� �t�h�e� �h�a�r�d�e�s�t�,� �b�u�t� �a�l�l� �t�h�e� 
�r�e�s�t� �o�f� �i�t� �i�s� �p�r�e�t�t�y� �e�a�s�y�.�"� 

�"�S�o� �a�n�y� �w�a�y�,� �e�i�t�h�e�r� �w�a�y� �I�'�v�e� �g�o�t� �t�o� �t�a�k�e� �i�t�.� 
�A�n�d� �I�'�v�e� �s�e�e�n� �t�h�e� �b�o�o�k� �a�n�d� �I� �r�e�a�d� �t�h�e� 
�p�r�o�b�l�e�m�s� �(�w�o�r�d� �p�r�o�b�l�e�m�s�)�.� �I� �d�o�n�'�t� �l�i�k�e� 
�r�e�a�d�i�n�g� �p�r�o�b�l�e�m�s�.�"� 
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�"�I� �g�e�t� �l�o�s�t� �i�n� �w�h�i�c�h� �w�a�y� �I� �a�m� �s�u�p�p�o�s�e� �t�o� �g�o� 
�w�i�t�h� �i�t�.� �W�h�a�t� �a�m� �I� �s�u�p�p�o�s�e� �t�o� �d�o� �-� �d�i�v�i�s�i�o�n� 
�o�r� �w�h�a�t�?� �I� �d�o�n�'�t� �k�n�o�w� �w�h�a�t� �I�'�m� �s�u�p�p�o�s�e� �t�o� �d�o� 
�w�i�t�h� �i�t� �u�n�l�e�s�s� �I� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �I� �a�m� �d�o�i�n�g�.� 
�A�n�d� �w�i�t�h� �t�h�a�t�;� �I� �g�e�t� �l�o�s�t�.�"� 

�"�S�o�m�e�t�i�m�e�s� �I� �c�a�n� �r�e�a�d� �i�t� �b�u�t� �I� �j�u�s�t� �d�o�n�'�t� 
�u�n�d�e�r�s�t�a�n�d� �i�t�.� �I� �g�e�t� �c�o�n�f�u�s�e�d�.�"� 

�B�a�s�e�d� �o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �s�h�a�r�e�d� �w�i�t�h� �u�s� �b�y� �t�h�e� 

�s�t�u�d�e�n�t�s�,� �s�o�m�e� �o�f� �t�h�e�m� �e�x�h�i�b�i�t� �s�o�m�e� �g�e�n�e�r�a�l� �a�n�x�i�o�u�s�n�e�s�s� 

�d�u�r�i�n�g� �t�e�s�t�s�.� 

�"�I� �g�e�t� �n�e�r�v�o�u�s� �a�n�d� �i�n� �m�y� �m�i�n�d�;� �I�'�m� �w�o�n�d�e�r�i�n�g� 
�w�h�a�t� �I� �a�m� �s�u�p�p�o�s�e� �t�o� �d�o�.� �B�u�t� �o�n� �t�h�e� �t�e�s�t�,� �I� 
�a�l�w�a�y�s� �g�e�t� �n�e�r�v�o�u�s�,� �a�n�y� �t�e�s�t�.� �a�n�d�t�I� �a�m� 
�b�l�o�c�k�i�n�g� �m�y� �w�h�o�l�e� �m�i�n�d� �o�u�t� �b�e�c�a�u�s�e� �I� �a�m� 
�s�e�t�t�i�n�g� �u�p� �t�h�e�r�e� �n�e�r�v�o�u�s�.� �S�o�,� �I� �a�m� �a�l�w�a�y�s� 
�n�e�r�v�o�u�s� �a�t� �t�e�s�t� �t�i�m�e�.�"� 

�"�I� �g�e�t� �k�i�n�d� �o�f� �n�e�r�v�o�u�s� �w�h�e�n� �i�t� �c�o�m�e�s� �t�i�m�e� �t�o� 
�t�a�k�e� �a� �t�e�s�t�.� �T�e�s�t�s� �m�a�k�e� �m�e� �n�e�r�v�o�u�s�,� �a�n�y�w�a�y�.� 
�I� �b�e� �h�o�p�i�n�g� �I� �c�a�n� �d�o� �w�h�a�t�e�v�e�r� �t�o� �p�a�s�s� �i�t�.�"� 

�"�I� �g�e�t� �s�o�m�e�w�h�a�t� �n�e�r�v�o�u�s�.� �I� �t�r�y� �t�h�e� �b�e�s�t� �I� 
�c�a�n�.� �I� �d�o�n�'�t� �g�e�t� �t�o�o� �u�p�t�i�g�h�t� �a�b�o�u�t� �i�t�.� �I� 
�j�u�s�t� �t�r�y� �m�y� �b�e�s�t� �a�n�d� �I� �f�e�e�l� �I�'�m� �p�a�s�s�i�n�g� �t�h�e� 
�t�e�s�t�,� �b�u�t� �w�h�e�n� �I� �g�e�t� �m�y� �p�a�p�e�r� �b�a�c�k�,� �t�h�e� �g�r�a�d�e� 
�s�h�o�w�s� �s�o�m�e� �c�a�r�e�l�e�s�s� �m�i�s�t�a�k�e�s� �t�h�a�t� �I� �m�a�d�e� �a�n�d� 
�i�t� �c�a�u�s�e�d� �m�y� �g�r�a�d�e� �t�o� �c�o�m�e� �d�o�w�n�. �� 

�"�I� �t�h�i�n�k� �t�h�a�t�'�s� �t�h�e� �b�i�g�g�e�s�t� �p�a�r�t� �o�f� �i�t� �-�-� 
�n�e�r�v�o�u�s�n�e�s�s�.� �I� �k�n�o�w� �w�h�e�n� �I� �g�e�t� �r�e�a�d�y� �t�o� �t�a�k�e� 
�a� �t�e�s�t� �i�t�'�s� �l�i�k�e� �m�y� �m�i�n�d� �f�o�r�g�e�t�s� �e�v�e�r�y�t�h�i�n�g� 
�t�h�a�t� �I� �k�n�o�w� �w�h�e�n� �i�t� �i�s� �t�i�m�e� �t�o� �t�a�k�e� �t�h�e� �t�e�s�t�.� 
�A�n�d� �i�t� �w�o�n�'�t� �c�o�m�e� �b�a�c�k� �t�o� �m�e�,� �s�o�m�e�t�i�m�e�s�.�"� 

�"�Y�e�s�,� �I� �g�e�t� �v�e�r�y� �n�e�r�v�o�u�s� �w�h�e�n� �i�t� �c�o�m�e�s� �t�o� �t�a�k�e� 
�a� �t�e�s�t�.�"� 

�"�T�e�s�t�s� �b�o�t�h�e�r� �m�e� �s�o�m�e�t�i�m�e�s�,� �b�u�t� �n�o�t� �a�l�l� �t�h�e� 
�t�i�m�e�.� �I�t� �a�l�l� �d�e�p�e�n�d�s� �o�n� �w�h�a�t� �m�y� �g�r�a�d�e� �p�o�i�n�t� 
�i�s�.�"� 
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�F�o�r� �s�o�m�e�,� �m�a�t�h� �i�n� �g�e�n�e�r�a�l� �w�a�s� �n�o�t� �t�h�e�i�r� �f�a�v�o�r�i�t�e� 

�s�u�b�j�e�c�t�.� 

�s�o�m�e� 

�a�c�t�i�v�e�l�y� 

�"�B�e�c�a�u�s�e� �I� �d�o�n�'�t� �l�i�k�e� �m�a�t�h�,� �I� �d�o�n�'�t� �l�i�k�e� �m�a�t�h� 
�p�e�r�i�o�d�.�"� 

�"�S�t�i�l�l�,� �I� �d�o�n�'�t� �l�i�k�e� �m�a�t�h�.� �I� �k�n�e�w� �I� �h�a�d� �t�o� 
�k�e�e�p� �u�p� �w�i�t�h� �i�t� �i�n� �o�r�d�e�r� �t�o� �p�a�s�s� �i�t� �a�n�d� �t�o� 
�g�e�t� �o�u�t� �o�f� �i�t�.� �B�u�t� �m�a�t�h� �i�s� �n�o�t�h�i�n�g� �I� �l�i�k�e�.�"� 

�o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �m�e�n�t�i�o�n�e�d� �t�h�a�t� �t�h�e�y� �w�e�r�e� �n�o�t� 

�e�n�c�o�u�r�a�g�e�d� �b�y� �t�h�e�i�r� �p�a�r�e�n�t�s�/�t�e�a�c�h�e�r�s� �t�o� �s�t�u�d�y� 

�a�n�d� �t�o� �t�a�k�e� �a�l�l� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �t�h�e�y� �c�o�u�l�d� �w�h�i�l�e� �i�n� 

�h�i�g�h� �s�c�h�o�o�l�.� �O�n�e� �f�e�l�t� �t�h�a�t� �h�a�v�i�n�g� �m�o�r�e� �m�a�t�h�,� 

�e�s�p�e�c�i�a�l�l�y� �a�l�g�e�b�r�a�,� �w�o�u�l�d� �h�a�v�e� �h�e�l�p�e�d�.� 

�"�N�o�,� �I� �w�a�s� �j�u�s�t� �l�i�k�e� �o�n� �m�y� �o�w�n� �w�h�e�n� �I� �t�o�o�k� 
�i�t� �i�n� �h�i�g�h� �s�c�h�o�o�l� �a�n�d� �g�e�n�e�r�a�l� �m�a�t�h�e�m�a�t�i�c�s� 
�i�s� �w�h�a�t� �I� �t�o�o�k� �a�l�l� �t�h�e� �w�a�y� �t�h�r�o�u�g�h�.� �I� 
�d�i�d�n�'�t� �h�a�v�e� �a�l�g�e�b�r�a�;� �t�h�e�y� �h�a�d� �t�h�a�t� 
�t�r�i�g�o�n�o�m�e�t�r�y� �a�n�d� �s�t�u�f�f� �l�i�k�e� �t�h�a�t�,� �b�u�t� �I� �h�a�d� 
�o�n�l�y� �t�o�o�k� �g�e�n�e�r�a�l� �m�a�t�h�.� �I� �g�u�e�s�s� �i�t� �w�o�u�l�d� 
�h�a�v�e� �h�e�l�p�e�d� �m�e� �i�f� �I� �h�a�d� �a�l�g�e�b�r�a�.�"� 

�"�N�o�,� �i�t� �a�b�o�u�t� �b�a�s�i�c�a�l�l�y� �w�h�a�t� �I� �p�i�c�k�e�d� �u�p� �h�e�r�e� 
�t�h�a�t� �d�e�t�e�r�m�i�n�e�s� �w�h�a�t� �I� �c�a�n� �d�o�.�"� 

�"�M�o�s�t� �o�f� �t�h�e�m� �s�a�i�d�,� �l�i�k�e�,� �t�a�k�e� �t�h�e�s�e� �t�w�o� 
�M�a�t�h�s�.� �M�o�s�t�l�y� �l�i�k�e� �b�a�s�i�c� �m�a�t�h�,� �g�e�n�e�r�a�l� �m�a�t�h�,� 
�a�n�d� �t�h�a�t�'�s� �i�t�.� �T�h�e�y� �d�o�n�'�t� �t�e�a�c�h� �y�o�u� �l�i�k�e�,� 
�w�e�l�l� �y�o�u� �a�r�e� �d�o�i�n�g� �g�o�o�d� �i�n� �g�e�n�e�r�a�l� �m�a�t�h�;� �y�o�u� 
�c�a�n� �g�o� �a�h�e�a�d� �a�n�d� �g�o� �t�o� �A�l�g�e�b�r�a� �I�.� �T�h�e�y� �d�o�n�'�t� 
�e�v�e�r� �t�e�l�l� �y�o�u� �a�b�o�u�t� �y�o�u�r� �c�a�r�e�e�r�s�,� �w�h�a�t� �y�o�u� 
�w�a�n�t� �t�o� �d�o�.� �T�h�e�y� �d�o�n�'�t� �n�e�v�e�r� �s�a�y�,� �l�i�k�e� �i�f� 
�y�o�u� �w�a�n�t� �t�o� �b�e� �a� �t�e�a�c�h�e�r�,� �y�o�u� �n�e�e�d� �t�o� �t�a�k�e� 
�A�l�g�e�b�r�a� �I� �-�-� �t�h�e�y� �d�o�n�'�t� �t�e�l�l� �y�o�u� �t�h�a�t�.� �I� 
�t�h�i�n�k� �t�h�e�y� �n�e�e�d� �t�o� �d�o� �t�h�a�t�.� �D�o�n�'�t� �g�e�t� �a�n�y� 
�e�n�c�o�u�r�a�g�e�m�e�n�t� �a�b�o�u�t� �y�o�u�r� �n�e�e�d�s� �o�r� �w�h�a�t� �y�o�u� 
�a�r�e� �g�o�i�n�g� �t�o� �d�o� �i�n� �y�o�u�r� �l�i�f�e�.�"� 

�T�h�e�s�e� �s�t�u�d�e�n�t�s� �f�e�l�t� �t�h�a�t� �t�h�e� �p�a�c�e� �o�f� �t�h�e� 
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�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �w�a�s� �t�o�o� �f�a�s�t� �a�n�d� �t�h�i�s� �p�a�c�e� 

�w�a�s� �a� �g�e�n�e�r�a�l� �c�a�u�s�e� �o�f� �a�n�x�i�e�t�y�.� 

�"�N�o� �m�o�r�e� �t�h�a�n� �u�n�l�e�s�s� �t�h�e�y� �c�a�n� �g�o� �a�.�l�i�t�t�l�e� 
�S�l�o�w�e�r�;� �a�n�d� �s�p�e�n�d� �a� �l�i�t�t�l�e� �m�o�r�e� �t�i�m�e�.� �M�a�y�b�e� 
�t�h�e�y� �c�o�u�l�d� �g�o� �b�a�c�k� �a�n�d� �n�o�t� �t�r�y� �t�o� �c�o�v�e�r� �t�h�e� 
�t�h�e� �w�h�o�l�e� �b�o�o�k�.�"� 

�"�W�e�l�l�,� �i�f� �y�o�u� �m�o�v�e� �t�o�o� �f�a�s�t� �f�o�r� �m�e�,� �I� �c�a�n�'�t� 
�g�e�t� �a�n�y�t�h�i�n�g�.� �B�u�t� �i�f� �y�o�u� �t�a�k�e� �i�t� �s�l�o�w�e�r�,� �s�a�y� 
�m�y� �s�p�e�e�d�,� �w�e�l�l� �t�h�e�n� �I� �g�e�t� �i�t�.� �B�u�t� �t�o� �m�o�v�e� 
�r�i�g�h�t� �f�a�s�t� �w�i�t�h� �i�t�,� �I�'�l�l� �n�e�v�e�r� �g�e�t� �i�t�.�"� 

�"�V�e�s�,� �I� �w�a�s� �g�o�o�d� �i�n� �i�t� �b�a�c�k� �t�h�e�r�e� �b�e�c�a�u�s�e�,� �y�o�u� 
�k�n�o�w�,� �l�i�k�e� �I� �s�a�y�,� �i�t� �w�a�s� �t�h�e� �t�i�m�e�;� �y�o�u� �h�a�d� 
�m�o�r�e� �t�i�m�e� �t�o� �w�o�r�k� �o�n� �t�h�a�t� �o�n�e� �t�h�a�n� �w�h�a�t� �w�e� 
�h�a�v�e� �h�e�r�e�.� �Y�o�u� �c�o�u�l�d� �g�e�t� �t�h�i�s� �p�a�r�t� �a�n�d� �g�o� �t�o� 
�t�h�e� �n�e�x�t� �p�a�r�t�.� �J�u�s�t� �t�o�o� �r�u�s�h�e�d� �u�p� �t�o� �t�r�y� �t�o� 
�g�e�t� �e�v�e�r�y�t�h�i�n�g�.�"� 

�S�u�m�m�a�r�y� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �c�h�a�p�t�e�r� �w�a�s� �t�o� �r�e�p�o�r�t� �t�h�e� 

�a�n�a�l�y�s�i�s� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �d�a�t�a� �o�b�t�a�i�n�e�d� �i�n� �p�h�a�s�e� �I� �a�n�d� 

�p�h�a�s�e� �I�I� �o�f� �t�h�i�s� �s�t�u�d�y�.� �T�h�e� �d�a�t�a� �i�n� �p�h�a�s�e� �I� �w�e�r�e� 

�a�n�a�l�y�z�e�d� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �e�a�c�h� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �a�n�d� �t�h�e� 

�i�n�t�e�r�v�i�e�w�s� �i�n� �p�h�a�s�e� �I�I� �w�e�r�e� �s�u�m�m�a�r�i�z�e�d�.� 
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�P�H�A�S�E� �I� 

�F�o�r� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �o�n�e�,� �d�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �t�o� 

�d�e�t�e�r�m�i�n�e� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �i�n� 

�t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� �m�e�a�s�u�r�e�d� �b�y� �R�i�c�h�a�r�d� �M�.� �S�u�i�n�n�'�s� 

�M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�.� �I�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� 

�n�i�n�e� �o�f� �t�h�e� �n�i�n�e�t�y�-�e�i�g�h�t� �i�t�e�m�s� �t�h�a�t� �w�e�r�e� �d�e�s�i�g�n�e�d� �t�o� 

�d�e�p�i�c�t� �m�a�t�h�e�m�a�t�i�c�a�l� �s�i�t�u�a�t�i�o�n�s� �t�h�a�t� �m�i�g�h�t� �c�a�u�s�e� �a�n� 

�a�d�u�l�t� �c�l�i�e�n�t� �t�o� �b�e� �a�n�x�i�o�u�s� �h�a�d� �m�e�a�n�s� �g�r�e�a�t�e�r� �t�h�a�n� 

�3�.�0�0�0�.� �A� �m�e�a�n� �o�f� �3�.�0�0�0� �o�r� �g�r�e�a�t�e�r� �i�n�d�i�c�a�t�e�s� �s�o�m�e� 

�g�e�n�e�r�a�l� �a�n�x�i�e�t�y� �o�c�c�u�r�s� �w�i�t�h� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �v�a�r�i�o�u�s� 

�s�i�t�u�a�t�i�o�n�s� �d�e�p�i�c�t�e�d� �b�y� �t�h�e�s�e� �n�i�n�e� �i�t�e�m�s�.� 

�F�o�r� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �t�w�o�,� �d�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �t�o� 

�G�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �w�e�r�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� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� �I�t� 

�w�a�s� �f�o�u�n�d� �t�h�a�t� �t�h�e� �m�e�a�n�s� �o�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �d�i�d� 

�n�o�t� �d�i�f�f�e�r� �a�c�r�o�s�s� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �o�r� �r�a�c�i�a�l� �c�a�t�e�g�o�r�i�e�s� 

�a�n�d� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �a�n�d� �r�a�c�i�a�l� 

�c�a�t�e�g�o�r�i�e�s� �w�a�s� �n�o�n�s�i�g�n�i�f�i�c�a�n�t�.� 

�F�o�r� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �t�h�r�e�e�,� �d�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �t�o� 

�d�e�t�e�r�m�i�n�e� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� 

�1�1�4



�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� 

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�s� 

�m�e�a�s�u�r�e�d� �b�y� �s�i�x� �o�f� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� 

�l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �s�u�b�s�c�a�l�e�s�.� 

�O�n� �t�h�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s�,� �a�l�l� 

�t�h�e� �m�e�a�n�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �t�h�e� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�b�o�v�e� �t�h�e� �m�i�d�p�o�i�n�t� �o�f� 

�t�h�e� �r�a�n�g�e� �o�f� �p�o�s�s�i�b�l�e� �s�c�o�r�e�s�.� �A� �m�e�a�n� �a�b�o�v�e� �t�h�e� 

�m�i�d�p�o�i�n�t� �w�o�u�l�d� �t�e�n�d� �t�o� �m�e�a�n� �t�h�a�t� �o�n� �a�v�e�r�a�g�e� �t�h�e�s�e� 

�s�t�u�d�e�n�t�s� �h�a�d� �a� �p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �s�u�c�c�e�s�s� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s�.� 

�O�n� �t�h�e� �u�s�e�f�u�l�n�e�s�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e� �a�l�l� �t�h�e� 

�m�e�a�n�s� �h�e�r�e� �w�e�r�e� �a�b�o�v�e� �t�h�e� �m�i�d�p�o�i�n�t� �o�f� �t�h�e� �r�a�n�g�e� �o�f� 

�p�o�s�s�i�b�l�e� �s�c�o�r�e�s�.� �T�h�i�s� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �t�h�a�t� �o�n� �a�v�e�r�a�g�e� 

�t�h�e�s�e� �s�t�u�d�e�n�t�s� �h�a�d� �a� �p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e� �a�b�o�u�t� �t�h�e� 

�u�s�e�f�u�l�n�e�s�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �c�u�r�r�e�n�t�l�y� �a�n�d� �i�t�s� 

�r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e�i�r� �f�u�t�u�r�e� �e�d�u�c�a�t�i�o�n� �o�r� �v�o�c�a�t�i�o�n�.� 

�O�n� �t�h�e� �t�e�a�c�h�e�r�s� �s�c�a�l�e� �a�l�l� �t�h�e� �m�e�a�n�s� �a�r�e� �a�b�o�v�e� �t�h�e� 

�m�i�d�p�o�i�n�t� �o�f� �t�h�e� �r�a�n�g�e� �o�f� �p�o�s�s�i�b�l�e� �s�c�o�r�e�s�.� �T�h�i�s� �w�o�u�l�d� 

�i�n�d�i�c�a�t�e� �t�h�a�t� �o�n� �a�v�e�r�a�g�e� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �p�e�r�c�e�p�t�i�o�n�s� �o�f� 

�h�o�w� �t�h�e�i�r� �t�e�a�c�h�e�r�s� �f�e�l�t� �a�b�o�u�t� �t�h�e�m�,� �a�s� �l�e�a�r�n�e�r�s� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �w�e�r�e� �p�o�s�i�t�i�v�e�.� 

�O�n� �t�h�e� �m�a�l�e� �d�o�m�a�i�n� �s�c�a�l�e�,� �t�h�e� �A�f�r�i�c�a�n�~�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s� �h�a�d� �m�e�a�n�s� �a�b�o�v�e� �t�h�e� �m�i�d�p�o�i�n�t� �o�f� �t�h�e� �r�a�n�g�e� �o�f� 
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�p�o�s�s�i�b�l�e� �s�c�o�r�e�s� �a�n�d� �t�h�e� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 

�h�a�d� �m�e�a�n�s� �b�e�l�o�w� �t�h�e� �m�i�d�p�o�i�n�t�.� �I�t� �s�e�e�m�s� �t�h�a�t� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �d�o� �n�o�t� �s�t�e�r�e�o�t�y�p�e� �m�a�t�h�e�m�a�t�i�c�s� 

�a�s� �a� �m�a�l�e�'�s� �d�o�m�a�i�n� �a�s� �t�h�e� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�.� 

�H�o�w�e�v�e�r�,� �t�h�i�s� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �m�e�a�n�s� �w�a�s� �n�o�t� 

�e�n�o�u�g�h� �t�o� �b�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� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �b�y� 

�r�a�c�e�.� 

�O�n� �t�h�e� �c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�,� 

�a�l�l� �t�h�e� �m�e�a�n�s� �w�e�r�e� �a�b�o�v�e� �t�h�e� �m�i�d�p�o�i�n�t� �o�f� �t�h�e� �r�a�n�g�e� �o�f� 

�t�h�e� �p�o�s�s�i�b�l�e� �s�c�o�r�e�s�.� �T�h�i�s� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �t�h�a�t� �o�n� �t�h�e� 

�a�v�e�r�a�g�e� �t�h�e� �s�t�u�d�e�n�t�s� �h�a�d� �c�o�n�f�i�d�e�n�c�e� �i�n� �t�h�e�i�r� �a�b�i�l�i�t�i�e�s� 

�t�o� �l�e�a�r�n� �a�n�d� �t�o� �p�e�r�f�o�r�m� �w�e�l�l� �o�n� �m�a�t�h�e�m�a�t�i�c�a�l� �t�a�s�k�s�.� 

�O�n� �t�h�e� �e�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �s�c�a�l�e�,� �a�l�l� �t�h�e� �m�e�a�n�s� 

�w�e�r�e� �a�b�o�v�e� �t�h�e� �r�a�n�g�e� �o�f� �t�h�e� �p�o�s�s�i�b�l�e� �s�c�o�r�e�s� �e�x�c�e�p�t� �t�h�e� 

�n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �m�a�l�e� �s�t�u�d�e�n�t�s�.� �I�t� �w�o�u�l�d� �i�n�d�i�c�a�t�e� 

�t�h�a�t� �o�n� �t�h�e� �a�v�e�r�a�g�e� �t�h�e� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �m�a�l�e� 

�s�t�u�d�e�n�t�s� �d�i�d� �n�o�t� �i�n�d�i�c�a�t�e� �a�n� �a�t�t�i�t�u�d�e� �o�f� �w�i�l�l�i�n�g�n�e�s�s� �t�o� 

�e�x�p�l�o�r�e� �a�n�d� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �v�a�r�i�o�u�s� �m�a�t�h�e�m�a�t�i�c�a�l� 

�s�i�t�u�a�t�i�o�n�s�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �m�e�a�n�s� 

�w�a�s� �n�o�t� �e�n�o�u�g�h� �t�o� �c�a�u�s�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� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s� �b�y� �g�e�n�d�e�r�.� 

�F�o�r� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �f�o�u�r�,� �d�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �t�o� 
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�d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �w�e�r�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� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�~�A�m�e�r�i�c�a�n� �a�n�d� �t�h�e� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� �O�v�e�r�a�l�l�,� �i�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� 

�t�h�e� �m�e�a�n�s� �o�n� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �d�i�d� �n�o�t� �d�i�f�f�e�r� �a�c�r�o�s�s� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �o�r� 

�r�a�c�i�a�l� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� 

�g�e�n�d�e�r� �a�n�d� �r�a�c�i�a�l� �c�a�t�e�g�o�r�i�e�s� �w�a�s� �n�o�n�s�i�g�n�i�f�i�c�a�n�t�,� 

�h�o�w�e�v�e�r�,� �w�h�e�n� �a�n�a�l�y�z�i�n�g� �e�a�c�h� �s�u�b�s�c�a�l�e� �w�i�t�h� �a� �t�w�o�-�w�a�y� 

�A�N�O�V�A�,� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �o�n� �t�h�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� 

�s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �r�e�s�u�l�t�e�d� �i�n� �a� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� 

�o�f� �t�h�e� �s�t�u�d�e�n�t� �r�a�c�e� �c�a�t�e�g�o�r�y�.� �T�h�i�s� �w�a�s� �t�h�e� �o�n�l�y� 

�s�u�b�s�c�a�l�e� �t�h�a�t� �r�e�s�u�l�t�e�d� �i�n� �a� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t�.� �i�n� �a�n�y� 

�c�a�t�e�g�o�r�y� �w�h�e�n� �a�n�a�l�y�z�e�d� �s�e�p�a�r�a�t�e�l�y�.� 

�P�H�A�S�E� �I�T�I� 

�I�n� �p�h�a�s�e� �I�I�,� �f�i�v�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�u�s�e�d� �i�n� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s�.� �T�h�e�r�e� �w�e�r�e� �n�o� �e�x�t�r�e�m�e� �f�o�r�m�s� 

�o�f� �a�n�x�i�e�t�y� �m�e�n�t�i�o�n�e�d� �d�u�r�i�n�g� �o�u�r� �c�o�n�v�e�r�s�a�t�i�o�n�s� �t�h�a�t� 

�w�o�u�l�d� �h�a�v�e� �h�i�n�d�e�r�e�d� �t�h�e� �n�o�r�m�a�l� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �w�i�t�h�i�n� �a� �m�a�t�h�e�m�a�t�i�c�a�l� �s�e�t�t�i�n�g�.� �T�h�e�s�e� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �n�o�t� �a�t� �a�l�l� �a�n�x�i�o�u�s� �a�b�o�u�t� �m�a�t�h�.� �T�e�s�t�i�n�g� 

�o�r� �t�h�i�n�k�i�n�g� �a�b�o�u�t� �a�n� �i�m�p�e�n�d�i�n�g� �t�e�s�t� �c�a�u�s�e�d� �s�o�m�e� �g�e�n�e�r�a�l� 

�a�n�x�i�e�t�y� �i�n� �t�h�e�s�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �n�e�r�v�o�u�s�n�e�s�s� �w�h�i�c�h� 
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�r�e�s�u�l�t�e�d� �b�e�c�a�u�s�e� �o�f� �t�e�s�t� �a�n�x�i�e�t�y� �p�r�o�b�a�b�l�y� �c�o�n�t�r�i�b�u�t�e�d� 

�t�o� �t�h�e� �p�o�o�r� �p�e�r�f�o�r�m�a�n�c�e� �o�n� �t�e�s�t�s� �i�n� �m�a�n�y� �c�a�s�e�s�.� �H�a�v�i�n�g� 

�l�i�t�t�l�e� �b�a�c�k�g�r�o�u�n�d� �k�n�o�w�l�e�d�g�e� �o�f� �a�l�g�e�b�r�a�,� �t�h�e� �p�a�c�e� �o�f� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I�,� �m�i�s�s�e�d� �d�a�y�s� �f�r�o�m� �c�l�a�s�s�,� 

�a�n�d� �a� �f�e�a�r� �o�f� �a�n� �i�m�p�e�n�d�i�n�g� �m�a�t�h� �c�o�u�r�s�e� �w�e�r�e� �a�l�s�o� 

�s�o�u�r�c�e�s� �o�f� �g�e�n�e�r�a�l� �a�n�x�i�e�t�y�.� �T�h�e�r�e� �w�a�s� �a�n� �i�n�d�i�c�a�t�i�o�n� 

�t�h�a�t� �h�a�v�i�n�g� �m�o�r�e� �m�a�t�h�,� �e�s�p�e�c�i�a�l�l�y� �a�l�g�e�b�r�a�,� �w�o�u�l�d� �h�a�v�e� 

�h�e�l�p�e�d�.� 

�S�o�m�e� �o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �h�a�d� �a� �d�i�s�p�o�s�i�t�i�o�n� �t�o� �h�a�t�e� 

�a�l�l� �m�a�t�h�e�m�a�t�i�c�s� �i�n� �g�e�n�e�r�a�l�.� �T�h�i�s� �d�i�s�p�o�s�i�t�i�o�n� �a�p�p�e�a�r�s� 

�t�o� �h�a�v�e� �b�e�e�n� �b�o�r�n� �o�u�t� �o�f� �i�n�a�d�e�q�u�a�t�e� �p�r�e�p�a�r�a�t�i�o�n� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s� �w�h�i�l�e� �i�n� �h�i�g�h� �s�c�h�o�o�l�,� �l�a�c�k� �o�f� �p�a�r�e�n�t�a�l� 

�s�u�p�p�o�r�t� �a�n�d� �e�n�c�o�u�r�a�g�e�m�e�n�t� �i�n� �m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �p�e�r�h�a�p�s� 

�l�o�w� �e�x�p�e�c�t�a�t�i�o�n� �o�n� �t�h�e� �p�a�r�t� �o�f� �e�a�c�h� �s�t�u�d�e�n�t� �t�h�e�m�s�e�l�v�e�s�.� 
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�C�h�a�p�t�e�r� �5� 

�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� 

�T�h�i�s� �c�h�a�p�t�e�r� �c�o�n�t�a�i�n�s� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �s�t�u�d�y� 

�i�n�c�l�u�d�i�n�g� �t�h�e� �s�t�a�t�e�m�e�n�t� �o�f� �p�u�r�p�o�s�e�,� �t�h�e� �p�r�o�b�l�e�m� �o�f� �t�h�e� 

�s�t�u�d�y�,� �r�e�s�e�a�r�c�h� �p�r�o�c�e�d�u�r�e�s�,� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �f�i�n�d�i�n�g�s� 

�a�n�d� �c�o�n�c�l�u�s�i�o�n�s� �b�a�s�e�d� �o�n� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�e� �s�t�u�d�y�,� �a�n�d� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�.� 

�S�u�m�m�a�r�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� �t�w�o� 

�a�f�f�e�c�t�i�v�e� �v�a�r�i�a�b�l�e�s� �t�h�a�t� �u�s�u�a�l�l�y� �h�i�n�d�e�r� �t�h�e� 

�M�a�t�h�e�m�a�t�i�c�a�l� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �s�t�u�d�e�n�t�s�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� 

�t�h�e� �s�t�u�d�y� �w�a�s� �t�o� �a�s�s�e�s�s� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� 

�l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� 

�o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �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� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �A�l�o�n�g� �w�i�t�h� �a�s�s�e�s�s�i�n�g� �t�h�e� �a�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�,� �t�h�e� �s�t�u�d�y� 

�e�x�a�m�i�n�e�d� �i�f� �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� 

�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �t�h�e� 

�n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� �T�h�i�s� �s�t�u�d�y� �a�l�s�o� 

�e�x�a�m�i�n�e�d� �i�f� �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� 
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�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �o�f� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �a�n�d� �t�h�e� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� 

�T�h�i�s� �s�t�u�d�y� �g�a�t�h�e�r�e�d� �d�a�t�a� �i�n� �t�w�o� �p�h�a�s�e�s�.� �I�n� �p�h�a�s�e� �o�n�e�,� 

�t�w�o� �s�u�r�v�e�y� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �u�s�e�d� �t�o� �a�s�s�e�s�s� �t�h�e� 

�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� 

�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s�.� �I�n� �p�h�a�s�e� �t�w�o�,� 

�l�o�n�g� �i�n�t�e�r�v�i�e�w�s� �w�e�r�e� �u�s�e�d� �t�o� �a�s�s�e�s�s� �a�d�d�i�t�i�o�n�a�l� �d�a�t�a� 

�f�r�o�m� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �o�n�l�y�.� 

�T�h�e� �p�r�o�b�l�e�m� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �a�s�s�e�s�s� �t�h�e� 

�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �t�h�e� 

�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 

�i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�n�d� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�s�e� �a�t�t�i�t�u�d�e�s� 

�a�n�d� �a�n�x�i�e�t�i�e�s� �a�r�e� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s�.� �T�h�e� �p�o�p�u�l�a�t�i�o�n� �o�f� �i�n�t�e�r�e�s�t� �f�o�r� �t�h�i�s� �s�t�u�d�y� 

�w�a�s� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �s�t�u�d�e�n�t�s� �a�t� 

�H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �T�h�e� �s�a�m�p�l�e� �f�o�r� �t�h�i�s� �s�t�u�d�y� 

�i�n� �p�h�a�s�e� �o�n�e� �w�a�s� �t�h�e� �d�a�y� �a�n�d� �e�v�e�n�i�n�g� �s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� 

�e�n�r�o�l�l�e�d� �i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� 

�d�u�r�i�n�g� �t�h�e� �w�i�n�t�e�r� �q�u�a�r�t�e�r� �o�f� �1�9�9�2�.� �I�n� �p�h�a�s�e� �t�w�o� �o�f� 

�t�h�i�s� �s�t�u�d�y� �f�i�v�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�i�n�t�e�r�v�i�e�w�e�d�.� �T�h�e�s�e� �f�i�v�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �s�e�l�e�c�t�e�d� 

�b�e�c�a�u�s�e� �t�h�e�y� �w�e�r�e� �e�i�t�h�e�r� �a�b�o�v�e� �t�h�e� �7�5�t�h� �p�e�r�c�e�n�t�i�l�e� �o�n� 
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�t�h�e� �M�A�R�S� �o�r� �b�e�l�o�w� �t�h�e� �2�5�t�h� �p�e�r�c�e�n�t�i�l�e� �o�n� �t�h�e� 

�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �a�t�t�i�t�u�d�e� �s�c�a�l�e�s�.� �T�w�o� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� 

�u�s�e�d� �t�o� �c�o�l�l�e�c�t� �d�a�t�a� �i�n� �p�h�a�s�e� �o�n�e�.� �A� �9�8�-�i�t�e�m� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �w�h�i�c�h� �w�a�s� �c�o�m�p�o�s�e�d� �o�f� �b�r�i�e�f� �d�e�s�c�r�i�p�t�i�o�n�s� 

�o�f� �s�i�t�u�a�t�i�o�n�s� �t�h�a�t� �m�a�y� �a�r�o�u�s�e� �d�i�f�f�e�r�e�n�t� �l�e�v�e�l�s� �o�f� 

�a�n�x�i�e�t�y� �i�n� �a�d�u�l�t� �c�l�i�e�n�t�s� �w�a�s� �u�s�e�d� �t�o� �a�s�s�e�s�s� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�x�i�e�t�y�,� �a�n�d� �a� �6�6�-�i�t�e�m� �q�u�e�s�t�i�o�n�n�a�i�r�e� �s�e�l�e�c�t�e�d� �f�r�o�m� �s�i�x� 

�o�f� �t�h�e� �n�i�n�e� �d�o�m�a�i�n� �s�p�e�c�i�f�i�c� �s�c�a�l�e�s� �t�h�a�t� �w�e�r�e� �d�e�s�i�g�n�e�d� 

�t�o� �m�e�a�s�u�r�e� �a�t�t�i�t�u�d�e�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �b�y� �b�o�t�h� �m�a�l�e�s� �a�n�d� �f�e�m�a�l�e�s� �w�a�s� �u�s�e�d� �t�o� 

�a�s�s�e�s�s� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�M�a�t�h�e�m�a�t�i�c�s�.� �A�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �w�a�s� �u�s�e�d� �a�s� �t�h�e� 

�s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�d�u�r�e�s� �t�o� �a�n�a�l�y�z�e� �t�h�e� �d�a�t�a� �i�n� �p�h�a�s�e� 

�o�n�e�.� �I�n� �p�h�a�s�e� �t�w�o�,� �M�o�r�g�a�n�'�s� �(�1�9�8�8�)� �e�t�h�n�o�g�r�a�p�h�i�c� 

�a�p�p�r�o�a�c�h� �w�a�s� �u�s�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� 

�c�o�m�m�e�n�t�s� �d�u�r�i�n�g� �t�h�e� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s�.� 

�S�u�m�m�a�r�y� �o�f� �F�i�n�d�i�n�g�s� 

�U�s�i�n�g� �t�h�e� �M�A�R�S�,� �i�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �t�h�e�r�e� �w�e�r�e� �n�i�n�e� 

�i�t�e�m�s� �t�h�a�t� �g�a�v�e� �a� �f�a�i�r� �a�m�o�u�n�t� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �t�o� 

�t�h�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �n�i�n�e� �i�t�e�m�s� �a�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�-� �D�o�i�n�g� �a� �w�o�r�d� �p�r�o�b�l�e�m� �i�n� �a�l�g�e�b�r�a�.� 

�-� �R�e�a�d�i�n�g� �a� �f�o�r�m�u�l�a� �i�n� �c�h�e�m�i�s�t�r�y�.� 

�-� �T�a�k�i�n�g� �a�n� �e�x�a�m�i�n�a�t�i�o�n� �(�f�i�n�a�l�)� �i�n� �a� �m�a�t�h� �c�o�u�r�s�e�.� 
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�-� �H�a�v�i�n�g� �a� �f�r�i�e�n�d� �t�r�y� �t�o� �t�e�a�c�h� �y�o�u� �h�o�w� �t�o� �d�o� �a� 
�m�a�t�h� �p�r�o�b�l�e�m� �a�n�d� �f�i�n�d�i�n�g� �t�h�a�t� �y�o�u� �c�a�n�n�o�t� 
�u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �i�s� �b�e�i�n�g� �s�a�i�d�.� 

�-� �T�h�i�n�k�i�n�g� �a�b�o�u�t� �a�n� �u�p�c�o�m�i�n�g� �m�a�t�h� �t�e�s�t� �o�n�e� �h�o�u�r� 
�b�e�f�o�r�e�.� 

�-� �T�h�i�n�k�i�n�g� �a�b�o�u�t� �a�n� �u�p�c�o�m�i�n�g� �m�a�t�h� �t�e�s�t� �f�i�v�e� 
�m�i�n�u�t�e�s� �b�e�f�o�r�e�.� 

�-� �W�a�i�t�i�n�g� �t�o� �g�e�t� �a� �m�a�t�h� �t�e�s�t� �r�e�t�u�r�n�e�d� �o�n� �w�h�i�c�h� 
�y�o�u� �e�x�p�e�c�t�e�d� �t�o� �d�o� �w�e�l�l�.� 

�-� �N�o�t� �k�n�o�w�i�n�g� �t�h�e� �f�o�r�m�u�l�a� �n�e�e�d�e�d� �t�o� �s�o�l�v�e� �a� 
�p�a�r�t�i�c�u�l�a�r� �p�r�o�b�l�e�m�.� 

�-� �R�e�c�e�i�v�i�n�g� �y�o�u�r� �f�i�n�a�l� �m�a�t�h� �g�r�a�d�e� �o�n� �y�o�u�r� �r�e�p�o�r�t� 
�c�a�r�d�.� 

�O�v�e�r�a�l�l�,� �t�h�e� �m�e�a�n�s� �o�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �d�i�d� �n�o�t� 

�d�i�f�f�e�r� �a�c�r�o�s�s� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �o�r� �r�a�c�i�a�l� �c�a�t�e�g�o�r�i�e�s�,� �a�n�d� 

�t�h�e� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �a�n�d� �r�a�c�i�a�l� 

�c�a�t�e�g�o�r�i�e�s� �w�a�s� �n�o�n�s�i�g�n�i�f�i�c�a�n�t�.� �U�s�i�n�g� �t�h�e� 

�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n�'�s� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d�s� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�s�,� �i�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �t�h�e� �s�t�u�d�e�n�t�s� 

�r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�a�l�e�s� �w�e�r�e� �p�o�s�i�t�i�v�e�:� �(�1�)� 

�h�a�v�i�n�g� �s�u�c�c�e�s�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s�;� �(�2�)� �t�h�e� �u�s�e�f�u�l�n�e�s�s� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s�;� �(�3�)� �t�h�e� �t�e�a�c�h�e�r�'�s� �s�c�a�l�e�;� �a�n�d� �(�4�)� 

�c�o�n�f�i�d�e�n�c�e� �i�n� �l�e�a�r�n�i�n�g� �m�a�t�h�e�m�a�t�i�c�s�.� �T�h�e� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �m�a�l�e� �s�t�u�d�e�n�t�s� �d�i�d� �n�o�t� �i�n�d�i�c�a�t�e� �t�h�e� 

�w�i�l�l�i�n�g�n�e�s�s� �t�o� �e�x�p�l�o�r�e� �a�n�d� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �v�a�r�i�o�u�s� 

�m�a�t�h�e�m�a�t�i�c�a�l� �s�i�t�u�a�t�i�o�n�s� �a�s� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �r�e�s�p�o�n�s�e�s� 

�o�n� �t�h�e� �e�f�f�e�c�t�a�n�c�e� �m�o�t�i�v�a�t�i�o�n� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�.� 
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�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �d�i�d� �n�o�t� �s�t�e�r�e�o�t�y�p�e� 

�m�a�t�h�e�m�a�t�i�c�s� �a�s� �a� �m�a�l�e�'�s� �d�o�m�a�i�n� �a�s� �d�i�d� �t�h�e� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �o�n� �t�h�e� �m�a�l�e�'�s� �d�o�m�a�i�n� �s�c�a�l�e�.� 

�O�v�e�r�a�l�l�,� �t�h�e� �m�e�a�n�s� �o�n� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� 

�o�f� �m�a�t�h�e�m�a�t�i�c�s� �d�i�d� �n�o�t� �d�i�f�f�e�r� �a�c�r�o�s�s� �s�t�u�d�e�n�t� �g�e�n�d�e�r� �o�r� 

�r�a�c�i�a�l� �c�a�t�e�g�o�r�i�e�s�,� �a�n�d� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� 

�g�e�n�d�e�r� �a�n�d� �r�a�c�i�a�l� �c�a�t�e�g�o�r�i�e�s� �w�a�s� �n�o�n�s�i�g�n�i�f�i�c�a�n�t�.� 

�I�n� �t�h�e� �l�o�n�g� �i�n�t�e�r�v�i�e�w�s�,� �t�h�e�r�e� �w�e�r�e� �n�o� �e�x�t�r�e�m�e� �f�o�r�m�s� 

�o�f� �a�n�x�i�e�t�y� �m�e�n�t�i�o�n�e�d� �d�u�r�i�n�g� �t�h�e� �c�o�n�v�e�r�s�a�t�i�o�n�s� �t�h�a�t� 

�w�o�u�l�d� �h�a�v�e� �h�i�n�d�e�r�e�d� �t�h�e� �n�o�r�m�a�l� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �w�i�t�h�i�n� �a� �m�a�t�h�e�m�a�t�i�c�a�l� �s�e�t�t�i�n�g�.� �T�e�s�t�i�n�g� �o�r� 

�t�h�i�n�k�i�n�g� �a�b�o�u�t� �a�n� �i�m�p�e�n�d�i�n�g� �t�e�s�t� �c�a�u�s�e�d� �s�o�m�e� �g�e�n�e�r�a�l� 

�a�n�x�i�e�t�y� �i�n� �t�h�e�s�e� �s�t�u�d�e�n�t�s�.� �A�l�s�o�,� �t�h�e� �f�e�a�r� �o�f� �a�n� 

�i�m�p�e�n�d�i�n�g� �m�a�t�h� �c�o�u�r�s�e� �w�a�s� �a� �s�o�u�r�c�e� �o�f� �g�e�n�e�r�a�l� �a�n�x�i�e�t�y�.� 

�T�h�e� �f�e�a�r� �w�a�s� �a� �r�e�s�u�l�t� �o�f� �i�n�a�d�e�q�u�a�t�e� �p�r�e�p�a�r�a�t�i�o�n� �w�h�i�l�e� 

�i�n� �h�i�g�h� �s�c�h�o�o�l�.� �I�t� �w�a�s� �m�e�n�t�i�o�n�e�d� �t�h�a�t� �h�a�v�i�n�g� �m�o�r�e� 

�m�a�t�h�,� �e�s�p�e�c�i�a�l�l�y� �a�l�g�e�b�r�a�,� �w�o�u�l�d� �h�a�v�e� �b�e�e�n� �a� �g�r�e�a�t� �h�e�l�p� 

�i�n� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I�.� �T�h�e� �n�e�r�v�o�u�s�n�e�s�s� �w�h�i�c�h� 

�r�e�s�u�l�t�e�d� �b�e�c�a�u�s�e� �o�f� �t�e�s�t� �a�n�x�i�e�t�y� �p�r�o�b�a�b�l�y� �c�o�n�t�r�i�b�u�t�e�d� 

�t�o� �t�h�e� �p�o�o�r� �p�e�r�f�o�r�m�a�n�c�e� �o�n� �t�e�s�t� �i�n� �m�a�n�y� �c�a�s�e�s�.� 

�S�o�m�e� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �i�n�t�e�r�v�i�e�w�e�d� �h�a�d� �a� 

�d�i�s�p�o�s�i�t�i�o�n� �t�o� �h�a�t�e� �a�l�l� �m�a�t�h�e�m�a�t�i�c�s� �i�n� �g�e�n�e�r�a�l�.� �T�h�i�s� 

�d�i�s�p�o�s�i�t�i�o�n� �a�p�p�e�a�r�s� �t�o� �h�a�v�e� �b�e�e�n� �b�o�r�n� �o�u�t� �o�f� 

�i�n�a�d�e�q�u�a�t�e� �p�r�e�p�a�r�a�t�i�o�n� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �w�h�i�l�e� �i�n� �h�i�g�h� 
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�s�c�h�o�o�l�,� �l�a�c�k� �o�f� �p�a�r�e�n�t�a�l� �s�u�p�p�o�r�t� �a�n�d� �e�n�c�o�u�r�a�g�e�m�e�n�t� �i�n� 

�s�t�u�d�y�i�n�g� �m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �p�e�r�h�a�p�s� �l�o�w� �e�x�p�e�c�t�a�t�i�o�n� �o�n� 

�t�h�e� �p�a�r�t� �o�f� �e�a�c�h� �s�t�u�d�e�n�t�.� 

�C�o�n�c�l�u�s�i�o�n�s� 

�B�a�s�e�d� �o�n� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�i�s� �s�t�u�d�y�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� 

�r�e�l�a�t�e�d� �l�i�t�e�r�a�t�u�r�e�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �a�r�e� 

�f�o�r�m�u�l�a�t�e�d�:� 

�M�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y�,� �t�h�e� �t�e�n�s�i�o�n� �o�r� �a�p�p�r�e�h�e�n�s�i�o�n� 

�t�h�a�t� �a� �s�t�u�d�e�n�t� �m�i�g�h�t� �e�x�p�e�r�i�e�n�c�e� �w�h�i�l�e� �p�e�r�f�o�r�m�i�n�g� 

�v�a�r�i�o�u�s� �t�a�s�k�s� �t�h�a�t� �a�r�e� �i�n�d�i�c�a�t�e�d� �b�y� �S�u�i�n�n�'�s� �(�1�9�8�8�)� 

�M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�,� �w�a�s� �n�o�t� �p�r�e�v�a�l�e�n�t� 

�a�m�o�n�g� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s� �t�h�a�t� �w�e�r�e� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� 

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� 

�d�u�r�i�n�g� �t�h�e� �s�t�u�d�y�.� �O�n�l�y� �a�b�o�u�t� �9�.�2�%� �(�n�i�n�e� �i�t�e�m�s�)� �o�f� �t�h�e� 

�9�8� �i�t�e�m�s� �o�n� �t�h�e� �M�A�R�S� �i�n�d�i�c�a�t�e�d� �a� �f�a�i�r� �a�m�o�u�n�t� �o�f� �a�n�x�i�e�t�y� 

�i�n� �t�h�e�s�e� �s�t�u�d�e�n�t�s�.� �F�o�r�t�y�-�f�o�u�r� �p�e�r�c�e�n�t� �(�f�o�u�r� �i�t�e�m�s�)� �o�f� 

�t�h�e�s�e� �n�i�n�e� �i�t�e�m�s� �d�e�a�l�t� �w�i�t�h� �s�i�t�u�a�t�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� 

�t�e�s�t�i�n�g�.� �O�n�e� �h�u�n�d�r�e�d� �f�i�v�e� �o�f� �t�h�e� �o�n�e� �h�u�n�d�r�e�d� �f�o�r�t�y� 

�s�t�u�d�e�n�t�s� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �M�A�R�S� �s�c�o�r�e�d� �a�t� �o�r� �b�e�l�o�w� �t�h�e� 

�7�5�t�h� �p�e�r�c�e�n�t�i�l�e� �(�t�h�i�r�d� �q�u�a�r�t�i�l�e�)� �s�c�o�r�e� �o�f� �2�8�0�.� �T�h�e� 

�s�c�o�r�e�s� �o�n� �t�h�e� �M�A�R�S� �h�a�v�e� �a� �p�o�s�s�i�b�l�e� �r�a�n�g�e� �o�f� �s�c�o�r�e�s� �f�r�o�m� 

�a� �l�o�w� �s�c�o�r�e� �o�f� �9�8� �(�n�o�t� �a�t� �a�l�l� �a�n�x�i�o�u�s�)� �t�o� �a� �h�i�g�h� �s�c�o�r�e� 

�1�2�4



�o�f� �4�9�0� �(�v�e�r�y� �m�u�c�h� �a�n�x�i�o�u�s�)�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �t�h�i�r�t�y�-�f�i�v�e� 

�s�t�u�d�e�n�t�s� �s�c�o�r�e�s� �r�a�n�g�e�d� �f�r�o�m� �2�8�0� �t�o� �4�3�2�.� �T�h�i�s� �w�o�u�l�d� 

�l�e�a�d� �o�n�e� �t�o� �c�o�n�c�l�u�d�e� �t�h�a�t� �g�e�n�e�r�a�l� �a�n�x�i�e�t�y� �w�a�s� �m�o�r�e� 

�p�r�e�v�a�l�e�n�t� �a�m�o�n�g� �t�h�e�s�e� �s�t�u�d�e�n�t�s�,� �a�n�d� �w�h�e�n� �i�t� �c�o�m�e�s� �t�o� 

�t�h�e� �s�t�u�d�y� �o�f� �m�a�t�h�e�m�a�t�i�c�s�,� �g�e�n�e�r�a�l� �a�n�x�i�e�t�y� �o�c�c�u�r�r�e�d� 

�m�o�s�t�l�y� �d�u�r�i�n�g� �t�e�s�t�i�n�g� �o�r� �w�h�e�n� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�b�o�u�t� �t�o� �b�e� 

�t�e�s�t�e�d�.� �T�h�e� �i�n�t�e�r�v�i�e�w� �d�a�t�a� �a�l�s�o� �s�u�p�p�o�r�t� �t�h�e� �p�r�e�v�a�l�e�n�c�e� 

�o�f� �g�e�n�e�r�a�l� �a�n�x�i�e�t�y� �a�m�o�n�g� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� 

�T�h�i�s� �g�e�n�e�r�a�l� �a�n�x�i�o�u�s�n�e�s�s� �o�c�c�u�r�r�e�d� �m�o�s�t� �o�f�t�e�n� �d�u�r�i�n�g� 

�t�e�s�t�i�n�g� �f�o�r� �t�h�e�s�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� �T�h�i�s� 

�s�t�u�d�y� �c�o�n�f�i�r�m�s� �t�h�e� �c�o�n�c�l�u�s�i�o�n�s� �o�f� �t�h�e� �s�t�u�d�i�e�s� �o�f� 

�B�e�t�z� �(�1�9�7�8�)� �a�n�d� �B�o�h�u�s�l�o�v� �(�1�9�8�0�)�.� �B�e�t�z� �(�1�9�7�8�)� �i�n�d�i�c�a�t�e�d� 

�t�h�a�t� �e�x�p�r�e�s�s�i�o�n�s� �o�f� �a�n�x�i�e�t�y� �w�e�r�e� �m�o�s�t� �c�o�m�m�o�n� �w�h�e�n� �t�h�e� 

�i�t�e�m�s� �i�n� �h�e�r� �s�t�u�d�y� �c�o�n�c�e�r�n�e�d� �m�a�t�h� �t�e�s�t�s�;� �a�b�o�u�t� �h�a�l�f� �o�f� 

�t�h�e� �s�t�u�d�e�n�t�s� �i�n� �a�l�l� �g�r�o�u�p�s� �o�f� �t�h�e� �s�t�u�d�y� �r�e�p�o�r�t�e�d� 

�g�e�t�t�i�n�g� �r�e�a�l�l�y� �"�u�p� �t�i�g�h�t�"� �d�u�r�i�n�g� �t�e�s�t�s�.� �B�o�h�u�s�l�o�v� 

�(�1�9�8�0�)� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �m�a�t�h� �a�n�x�i�e�t�y� �s�e�e�m�e�d� �t�o� �b�e� �i�n�d�u�c�e�d� 

�m�o�r�e� �b�y� �t�e�s�t�i�n�g� �t�h�a�n� �b�y� �m�a�t�h� �i�t�s�e�l�f�.� 

�O�v�e�r�a�l�l�,� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s�,� �t�r�a�i�t�s� �t�h�a�t� �w�e�r�e� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� 

�F�e�n�n�e�m�a�~�S�h�e�r�m�a�n� �(�1�9�8�6�)� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �t�h�e� 

�l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �s�c�a�l�e�s�,� �w�e�r�e� �p�o�s�i�t�i�v�e� �f�o�r� �t�h�e�s�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �f�i�r�s�t� �q�u�a�r�t�i�l�e� �s�c�o�r�e� �f�o�r� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �o�n� �t�h�e� 
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�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �s�c�a�l�e�s� �w�a�s� �2�1�7�.� �O�n�l�y� �e�l�e�v�e�n� �o�f� �t�h�e� �1�3�7� 

�s�t�u�d�e�n�t�s� �r�e�s�p�o�n�d�i�n�g� �h�a�d� �a� �s�c�o�r�e� �l�o�w�e�r� �t�h�a�n� �2�0�1�.� 

�T�h�e� �f�i�n�d�i�n�g�s� �o�f� �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�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� 

�n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �a�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� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� 

�o�f� �m�a�t�h�e�m�a�t�i�c�s� �o�f� �t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� �n�o�n� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �a�r�e� �n�o� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �p�r�e�v�i�o�u�s� 

�f�i�n�d�i�n�g�s� �o�f� �K�o�g�e�l�m�a�n� �e�t� �a�l�.�,� �(�1�9�8�1�)� �a�n�d� �a� �l�a�t�e�r� �s�t�u�d�y� 

�o�f� �H�a�u�g�e� �(�1�9�9�1�)�.� �T�h�e�r�e�f�o�r�e�,� �w�e� �c�a�n� �c�o�n�c�l�u�d�e� �t�h�a�t� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� �n�o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 

�t�h�a�t� �w�e�r�e� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� 

�c�l�a�s�s�e�s� �a�r�e� �m�u�c�h� �m�o�r�e� �a�l�i�k�e� �t�h�a�n� �d�i�f�f�e�r�e�n�t� �i�n� �t�h�e�i�r� 

�a�n�x�i�e�t�i�e�s� �a�n�d� �a�t�t�i�t�u�d�e�s�.� 

�T�h�e� �f�i�n�d�i�n�g�s� �i�n� �t�h�i�s� �s�t�u�d�y� �m�a�y� �l�e�a�d� �o�n�e� �t�o� �c�o�n�c�l�u�d�e� 

�t�h�a�t� �m�a�t�h� �a�n�x�i�e�t�y� �i�n� �i�t�s�e�l�f� �a�n�d�/�o�r� �a�n�y� �a�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d�s� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �t�h�a�t� �t�h�e�s�e� �s�t�u�d�e�n�t�s� 

�m�a�y� �o�r� �m�a�y� �n�o�t� �h�a�v�e�,� �m�a�y� �n�o�t� �b�e� �t�h�e� �o�n�l�y� �o�b�s�t�a�c�l�e�s� �t�o� 

�t�h�e�i�r� �s�u�c�c�e�s�s� �i�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t�a�l� �M�a�t�h�e�m�a�t�i�c�s� �I�I� 

�c�l�a�s�s�e�s� �a�t� �H�a�l�i�f�a�x� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �T�h�e� �i�n�t�e�r�v�i�e�w�s� 

�s�u�g�g�e�s�t�e�d� �t�h�a�t� �p�r�i�o�r� �p�r�e�p�a�r�a�t�i�o�n� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �s�e�e�m�s� 

�t�o� �b�e� �a� �p�o�w�e�r�f�u�l� �f�a�c�t�o�r� �i�n� �t�h�e� �s�u�c�c�e�s�s� �o�r� �f�a�i�l�u�r�e� �o�f� 
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�o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s�.� �P�r�i�o�r� �p�r�e�p�a�r�a�t�i�o�n� �c�o�u�p�l�e�d� �w�i�t�h� 

�p�e�r�h�a�p�s� �m�a�t�h�e�m�a�t�i�c�a�l� �m�y�t�h�s� �h�a�v�e� �c�a�u�s�e�d� �g�e�n�e�r�a�l� �a�n�x�i�e�t�y� 

�t�o� �d�e�b�i�l�i�t�a�t�e� �t�h�e�i�r� �p�e�r�f�o�r�m�a�n�c�e� �i�n� �m�a�t�h�e�m�a�t�i�c�s�.� �T�h�i�s� 

�c�o�n�c�l�u�s�i�o�n� �w�o�u�l�d� �b�e� �a�l�i�g�n�e�d� �w�i�t�h� �J�o�h�n�s�o�n�,� �(�1�9�8�4�)�;� 

�M�c�C�l�e�l�l�a�n�,� �(�1�9�8�4�)�;� �P�o�w�e�l�l�,� �(�1�9�9�0�)�;� �a�n�d� �H�a�u�g�e�,� �(�1�9�9�1�)� 

�s�t�u�d�i�e�s� �t�h�a�t� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� 

�w�h�o� �p�e�r�c�e�i�v�e�d� �m�a�t�h�e�m�a�t�i�c�s� �a�s� �d�i�f�f�i�c�u�l�t�,� �h�a�d� �p�r�e�v�i�o�u�s� 

�t�r�o�u�b�l�e� �w�i�t�h� �t�h�e� �s�u�b�j�e�c�t�,� �a�n�d� �f�e�l�t� �p�o�o�r�l�y� �p�r�e�p�a�r�e�d� �t�o� 

�t�a�k�e� �i�t� �t�e�n�d�e�d� �t�o� �h�a�v�e� �h�i�g�h�e�r� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�i�e�s�.� 

�R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�M�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �a�n�d� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�s� �a�r�e� �n�o�t� 

�t�h�e� �p�r�e�d�o�m�i�n�a�n�t� �f�a�c�t�o�r�s� �o�p�e�r�a�t�i�n�g� �i�n� �t�h�e� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �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� 

�M�a�t�h�e�m�a�t�i�c�s� �I�I� �c�l�a�s�s�e�s�.� �T�h�e�r�e� �i�s� �e�v�i�d�e�n�c�e� �o�f� �l�a�c�k� �o�f� 

�p�r�e�p�a�r�a�t�i�o�n�.� �T�h�e�r�e�f�o�r�e� �i�t� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �A�l�g�e�b�r�a� 

�o�n�e� �s�h�o�u�l�d� �b�e� �t�a�u�g�h�t� �t�o� �a�l�l� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �a�r�e�a� �c�o�u�n�t�y� 

�s�c�h�o�o�l�s� �i�n� �t�h�e� �e�i�g�h�t�h� �g�r�a�d�e�.� 

�C�a�r�e�e�r� �C�o�u�n�s�e�l�i�n�g� �s�h�o�u�l�d� �b�e� �s�t�a�r�t�e�d� �i�n� �t�h�e� �s�e�v�e�n�t�h� 

�g�r�a�d�e� �t�o� �a�l�e�r�t� �s�t�u�d�e�n�t�s� �t�o� �t�h�e� �n�e�e�d� �f�o�r� �s�t�u�d�y�i�n�g� �m�a�t�h� 

�i�n� �o�r�d�e�r� �t�o� �p�u�r�s�u�e� �a� �c�a�r�e�e�r� �i�n� �m�a�t�h� �o�r� �s�c�i�e�n�c�e�.� 
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�B�i�b�l�i�o�g�r�a�p�h�y� 

�A�i�k�e�n�,� �L�.� �R�.�,� �J�r�.� �(�1�9�7�0�)�.� �A�t�t�i�t�u�d�e�s� �T�o�w�a�r�d� �M�a�t�h�e�m�a�t�i�c�s�.� 
�R�e�v�i�e�w� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�,� �4�0� �(�4�)�,� �5�5�1�-�5�9�6�.� 

�A�i�k�e�n�,� �L�.� �R�.�,� �J�r�.� �(�1�9�7�6�)�.� �U�p�d�a�t�e� �o�n� �A�t�t�i�t�u�d�e�s� �a�n�d� �O�t�h�e�r� 
�A�f�f�e�c�t�i�v�e� �V�a�r�i�a�b�l�e�s� �i�n� �L�e�a�r�n�i�n�g� �M�a�t�h�e�m�a�t�i�c�s�,� �R�e�v�i�e�w� 
�o�f� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�,� �4�6� �(�2�)�,� �2�9�3�-�3�1�1�.� 

�A�n�d�e�r�s�o�n�,� �B�.� �J�.� �(�1�9�9�0�)�.� �M�i�n�o�r�i�t�i�e�s� �a�n�d� �M�a�t�h�e�m�a�t�i�c�s�:� 
�T�h�e� �n�e�w� �f�r�o�n�t�i�e�r� �a�n�d� �c�h�a�l�l�e�n�g�e� �o�f� �t�h�e� �n�i�n�e�t�i�e�s�.� 
�J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� �5�9� �(�3�)�,� �2�6�0�-�2�7�2�.� 

�A�t�k�i�n�s�o�n�,� �R�.� �L�.�,� �A�t�k�i�n�s�o�n�,� �R�.� �C�.�,� �S�m�i�t�h�,� �E�.� �E�.� �a�n�d� 
�H�i�l�g�a�r�d�,� �E�.� �R�.� �(�1�9�8�7�)�.� �I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �P�s�y�c�h�o�l�o�g�y�,� 
�(�9�t�h� �e�d�)�.� �C�h�i�c�a�g�o�:� �H�a�r�c�o�u�r�t� �B�r�a�c�e� �J�o�v�a�n�o�v�i�c�h�.� 

�B�a�s�s�a�r�e�a�r�,� �T�.� �J�.� �(�1�9�8�6�)�.� �T�h�e� �e�f�f�e�c�t� �o�f� �a�t�t�i�t�u�d�e�s� �a�n�d� 
�b�e�l�i�e�f� �a�b�o�u�t� �l�e�a�r�n�i�n�g�,� �a�b�o�u�t� �m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �a�b�o�u�t� 
�s�e�l�f� �o�n� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �a� �c�o�l�l�e�g�e� �r�e�m�e�d�i�a�l� 
�m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�.� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� 
�d�i�s�s�e�r�t�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�a�s�s�a�c�h�u�s�e�t�t�s�,� �A�m�h�e�r�s�t�.� 

�B�a�s�s�a�r�e�a�r�,� �T�.� �J�.� �(�1�9�8�6�)�.� �N�e�w� �p�e�r�s�p�e�c�t�i�v�e�s� �f�o�r� 
�i�n�v�e�s�t�i�g�a�t�i�n�g� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�t�t�i�t�u�d�e�s� �a�n�d� 
�p�e�r�f�o�r�m�a�n�c�e� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s�.� �P�r�o�c�e�e�d�i�n�g�s� �o�f� 
�t�h�e� �E�i�g�h�t�h� �A�n�n�u�a�l� �M�e�e�t�i�n�g� �o�f� �t�h�e� �P�M�E�-�N�A�,� �E�a�s�t� 
�L�a�n�s�i�n�g�,� �M�I�.� 

�B�a�t�t�i�s�t�a�,� �M�.� �T�.� �(�1�9�8�6�)�.� �T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� 
�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �a�n�d� �m�a�t�h�e�m�a�t�i�c�a�l� �k�n�o�w�l�e�d�g�e� �t�o� 
�l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�a�l� �p�e�d�a�g�o�g�y� �b�y� �p�r�e�s�e�r�v�i�c�e� 
�e�l�e�m�e�n�t�a�r�y� �t�e�a�c�h�e�r�s�.� �S�c�h�o�o�l� �S�c�i�e�n�c�e� �a�n�d� 
�M�a�t�h�e�m�a�t�i�c�s�,� �8�6� �(�1�)�,� �1�0�-�1�9�.� 

�B�e�t�z�,� �N�.� �E�.� �(�1�9�7�8�)�.� �P�r�e�v�a�l�e�n�c�e�,� �d�i�s�t�r�i�b�u�t�i�o�n�,� �a�n�d� 
�c�o�r�r�e�l�a�t�e�s� �o�f� �m�a�t�h� �a�n�x�i�e�t�y� �i�n� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� 
�J�o�u�r�n�a�l� �o�f� �C�o�u�n�s�e�l�i�n�g� �P�s�y�c�h�o�l�o�g�y�,� �2�5� �(�5�)�,� �4�4�1�-�4�4�8�.� 

�B�l�e�y�e�r�,� �D�.� �R�.� �(�1�9�8�0�)�.� �S�t�u�d�e�n�t�s�'� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� 
�M�a�t�h�e�m�a�t�i�c�s� �a�n�d� �t�h�e�i�r� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �l�e�a�r�n�i�n�g� �i�n� 
�r�e�q�u�i�r�e�d� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� �i�n� �s�e�l�e�c�t�e�d� 
�p�o�s�t�s�e�c�o�n�d�a�r�y� �i�n�s�t�i�t�u�t�i�o�n�s�.� �C�o�m�m�u�n�i�t�y�/�J�u�n�i�o�r� �C�o�l�l�e�g�e� 
�R�e�s�e�a�r�c�h� �Q�u�a�r�t�e�r�l�y�,� �4�,� �3�3�1�-�3�4�7�.� 
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�B�o�h�u�s�l�o�v�,� �R�.� �L�.� �(�1�9�8�0�)�.� �A� �M�e�t�h�o�d� �f�o�r� �d�e�a�l�i�n�g� �w�i�t�h� 
�A�t�t�i�t�u�d�e�s� �a�n�d� �A�n�x�i�e�t�i�e�s� �i�n� �M�a�t�h�e�m�a�t�i�c�s�.� �(�E�r�i�c� �D�o�c�.� 
�N�o�.� �1�9�4�1�5�8�)�.� 

�B�r�o�w�n�,� �R�.� �M�.� �(�1�9�7�9�)�.� �A� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �A�t�t�i�t�u�d�e�s� 
�t�o�w�a�r�d� �M�a�t�h�e�m�a�t�i�c�s� �a�n�d� �a�n� �a�n�a�l�y�s�i�s� �o�f� �f�a�c�t�o�r�s� �w�h�i�c�h� 
�a�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� 
�m�a�t�h�e�m�a�t�i�c�s� �o�f� �s�t�u�d�e�n�t�s� �a�t� �a�n� �u�r�b�a�n� �c�o�m�m�u�n�i�t�y� 
�c�o�l�l�e�g�e�:� �A� �d�e�s�c�r�i�p�t�i�v�e� �s�t�u�d�y�.� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� 
�d�i�s�s�e�r�t�a�t�i�o�n�,� �(�E�D� �2�5�7�6�5�8�)�,� �H�e�e�d� �U�n�i�v�e�r�s�i�t�y�,� 
�H�o�l�l�y�w�o�o�d�,� �F�l�o�r�i�d�a�.� 

�C�a�l�d�e�r�,� �B�.� �(�1�9�7�7�)�.� �F�o�c�u�s� �g�r�o�u�p�s� �a�n�d� �t�h�e� �n�a�t�u�r�e� �o�f� 
�q�u�a�l�i�t�a�t�i�v�e� �m�a�r�k�e�t�i�n�g� �r�e�s�e�a�r�c�h�.� �J�o�u�r�n�a�l� �o�f� 
�M�a�r�k�e�t�i�n�g� �R�e�s�e�a�r�c�h�,� �1�4�:� �3�5�3�-�3�6�4�.� 

�C�a�l�v�e�r�t�,� �E�.� �L�.� �(�1�9�8�1�)�.� �<�A� �s�t�u�d�y� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� 
�b�e�t�w�e�e�n� �l�e�v�e�l� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y� �a�n�d� �s�e�x�,� �a�g�e�,� 
�m�a�t�h�e�m�a�t�i�c�a�l� �b�a�c�k�g�r�o�u�n�d�,� �a�n�d� �p�r�e�v�i�o�u�s� �s�u�c�c�e�s�s� �i�n� 
�M�a�t�h�e�m�a�t�i�c�s�.� �G�r�a�d�u�a�t�e� �S�e�m�i�n�a�r� �P�a�p�e�r� �-� �E�r�i�c� �D�o�c�.� 
�2�0�0�-�2�6�5�.� 

�C�h�a�p�l�i�n�,� �J�.� �P�.� �(�1�9�8�5�)�,� �D�i�c�t�i�o�n�a�r�y� �o�f� �P�s�y�c�h�o�l�o�g�y� 
�(�3�r�d� �e�d�.�)�.� �N�e�w� �Y�o�r�k�:� �D�e�l�l� �P�u�b�l�i�s�h�i�n�g� �C�o�.� 

�C�l�u�t�e�,� �P�.� �S�.� �(�1�9�8�4�)�.� �M�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y�,� �i�n�s�t�r�u�c�t�i�o�n�a�l� 
�m�e�t�h�o�d�,� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �a� �s�u�r�v�e�y� �c�o�u�r�s�e� �i�n� �c�o�l�l�e�g�e� 
�m�a�t�h�e�m�a�t�i�c�s�.� �J�o�u�r�n�a�l� �f�o�r� �R�e�s�e�a�r�c�h� �i�n� �M�a�t�h�e�m�a�t�i�c�s� 
�E�d�u�c�a�t�i�o�n�,� �1�5� �(�1�)�,� �5�0�-�5�8�.� 

�C�o�h�e�n�,� �A�.� �M�.� �&� �B�r�a�w�e�r�,� �F�.� �B�.� �(�1�9�8�4�)�.� �T�h�e� �A�m�e�r�i�c�a�n� 
�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e�.� �S�a�n� �F�r�a�n�c�i�s�c�o�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�C�r�a�w�f�o�r�d�,� �C�.� �G�.� �(�1�9�8�0�)�.� �M�a�t�h� �w�i�t�h�o�u�t� �f�e�a�r�.� �N�e�w� �Y�o�r�k�:� 
�V�i�s�i�o�n� �B�o�o�k�s�.� 

�D�a�i�l�y� �H�e�r�a�l�d� �(�R�o�a�n�o�k�e� �R�a�p�i�d�s�,� �N�.�C�.�)� �(�1�9�9�4�)�.� �N�e�w� �r�e�p�o�r�t� 
�c�a�r�d� �g�i�v�e�s� �l�e�s�s� �t�h�a�n� �h�i�g�h� �g�r�a�d�e�s� �t�o� �s�c�h�o�o�l�s�,� �(�J�u�n�e� �6�,� 
�1�9�9�4�)�,� �7�9� �(�2�3�4�)� 

�D�e�m�b�o�,� �M�.� �H�.� �(�1�9�8�8�)�.� �A�p�p�l�y�i�n�g� �E�d�u�c�a�t�i�o�n�a�l� �P�s�y�c�h�o�l�o�g�y� 
�i�n� �t�h�e� �C�l�a�s�s�r�o�o�m� �(�3�r�d� �e�d�.�)�.� �N�e�w� �Y�o�r�k�:� �L�o�n�g�m�a�n�.� 

�D�e�v�o�r�e�,� �J�.� �P�e�c�k�,� �R�.� �(�1�9�9�0�)�.� �I�n�t�r�o�d�u�c�t�o�r�y� �S�t�a�t�i�s�t�i�c�s�.� 
�M�i�n�n�e�s�o�t�a�:� �W�e�s�t� �P�u�b�l�i�s�h�i�n�g� �C�o�.� 
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�E�l�d�e�r�v�e�l�d�,� �P�.� �.� �(�1�9�8�3�)�.� �F�a�c�t�o�r�s� �r�e�l�a�t�e�d� �t�o� �s�u�c�c�e�s�s� �a�n�d� 
�f�a�i�l�u�r�e� �i�n� �d�e�v�e�l�o�p�m�e�n�t�a�l� �m�a�t�h�e�m�a�t�i�c�s� �i�n� �t�h�e� �c�o�m�m�u�n�i�t�y� 
�c�o�l�l�e�g�e�.� �C�o�m�m�u�n�i�t�y�/�J�u�n�i�o�r� �C�o�l�l�e�g�e� �Q�u�a�r�t�e�r�l�y� �o�f� 
�R�e�s�e�a�r�c�h� �a�n�d� �P�r�a�c�t�i�c�e�,� �7� �(�2�)�,� �1�6�1�-�1�7�4�.� 

�F�e�n�n�e�m�a�,� �E�.� �&� �S�h�e�r�m�a�n�,� �J�.� �A�.� �(�1�9�8�6�)�.� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� 
�a�t�t�i�t�u�d�e�s� �s�c�a�l�e�s�:� �I�n�s�t�r�u�m�e�n�t�s� �d�e�s�i�g�n�e�d� �t�o� �m�e�a�s�u�r�e� 
�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �b�y� 
�f�e�m�a�l�e�s� �a�n�d� �m�a�l�e�s�.� �W�i�s�c�o�n�s�i�n� �C�e�n�t�e�r� �f�o�r� 
�E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�,� �W�i�s�c�o�n�s�i�n�.� 

�F�e�r�n�,� �E�.� �F�.� �(�1�9�8�2�)�.� �T�h�e� �u�s�e� �o�f� �f�o�c�u�s� �g�r�o�u�p�s� �f�o�r� �i�d�e�a� 
�g�e�n�e�r�a�t�i�o�n�:� �t�h�e� �e�f�f�e�c�t�s� �o�f� �g�r�o�u�p� �s�i�z�e�,� 
�a�c�q�u�a�i�n�t�a�n�c�e�s�h�i�p� �a�n�d� �m�o�d�e�r�a�t�o�r� �o�n� �r�e�s�p�o�n�s�e� �q�u�a�n�t�i�t�y� 
�a�n�d� �q�u�a�l�i�t�y�.� �J�o�u�r�n�a�l� �o�f� �M�a�r�k�e�t�i�n�g� �R�e�s�e�a�r�c�h�.� 
�1�9�:�1�-�1�3� 

�G�e�r�g�e�n�,� �M�.� �M�.�,� �S�u�l�s�,� �J�.� �M�.�,� �R�o�s�n�o�w�,� �R�.� �L�.�,� �&� �L�a�n�a�,� �R�.� �E�.� 
�(�1�9�8�9�)�.� �P�s�y�c�h�o�l�o�g�y�:� �A� �b�e�g�i�n�n�i�n�g�.� �N�e�w� �Y�o�r�k�:� 
�H�a�r�c�o�u�r�t� �B�r�a�c�e� �J�o�v�a�n�o�v�i�c�h�.� 

�G�i�b�s�o�n�,� �J�.� �T�.� �(�1�9�8�1�)�.� �P�s�y�c�h�o�l�o�g�y� �f�o�r� �t�h�e� �C�l�a�s�s�r�o�o�m� 
�(�2�n�d� �e�d�.�)�.� �N�e�w� �J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�.� 

�G�r�e�e�n�,� �L�.� �T�.� �(�1�9�9�0�)�.� �T�e�s�t� �A�n�x�i�e�t�y�,� �M�a�t�h�e�m�a�t�i�c�s� 
�A�n�x�i�e�t�y�,� �a�n�d� �T�e�a�c�h�e�r�s� �C�o�m�m�e�n�t�s�:� �R�e�l�a�t�i�o�n�s�h�i�p� �t�o� 
�a�c�h�i�e�v�e�m�e�n�t� �i�n� �r�e�m�e�d�i�a�l� �m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�e�s�.� 
�J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� �5�9� �(�3�)�,� �3�2�0�-�3�3�5�.� 

�G�r�e�e�n�w�o�o�d�,� �J�.� �(�1�9�8�4�)�.� �M�y� �a�n�x�i�e�t�i�e�s� �a�b�o�u�t� �m�a�t�h� �a�n�x�i�e�t�y�.� 
�M�a�t�h�e�m�a�t�i�c�s� �T�e�a�c�h�e�r�,� �7�7� �(�9�)�,� �6�6�2�-�6�6�3�.� 

�H�a�c�k�w�o�r�t�h�,� �R�.� �D�.� �(�1�9�8�2�)�.� �M�a�t�h� �a�n�x�i�e�t�y� �r�e�d�u�c�t�i�o�n�:� �a� 
�w�o�r�k�b�o�o�k�.� �F�l�o�r�i�d�a�:� �H� �a�n�d� �H� �P�u�b�l�i�s�h�i�n�g� �C�o�.� 

�H�a�l�l�,� �E�.� �R�.� �&� �P�o�s�t�-�K�a�m�m�e�r�,� �P�.� �(�1�9�8�7�)�.� �B�l�a�c�k� 
�m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e� �m�a�j�o�r�s�:� �W�h�y� �s�o� �f�e�w�?� �C�a�r�e�e�r� 
�D�e�v�e�l�o�p�m�e�n�t� �Q�u�a�r�t�e�r�l�y�,� �3�5�,� �2�0�6�-�2�1�9�.� 

�H�a�u�g�e�,� �S�.� �K�.� �(�1�9�9�1�)�.� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y�:� �a� �s�t�u�d�y� �o�f� 
�M�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �i�n� �a�n� �o�p�e�n� �a�d�m�i�s�s�i�o�n� �s�e�t�t�i�n�g�.� 
�(�E�r�i�c� �D�o�c�.� �N�o�.� �3�3�5�2�2�9�)�.� 

�H�i�g�g�e�n�b�o�t�h�a�m�,� �J�.� �B�.� �&� �C�o�x�,� �K�.� �K�.� �(�1�9�7�9�)�.� �F�o�c�u�s� �G�r�o�u�p� 
�I�n�t�e�r�v�i�e�w�s�:� �A� �r�e�a�d�e�r�.� �C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �M�a�r�k�e�t�i�n�g� 
�A�s�s�o�c�i�a�t�i�o�n�.� 
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�H�i�l�t�o�n�,� �P�.� �(�1�9�8�0�)�.� �M�a�t�h� �a�n�x�i�e�t�y�:� �s�o�m�e� �s�u�g�g�e�s�t�e�d� �c�a�u�s�e�s� 
�a�n�d� �c�u�r�e�s�.� �T�w�o� �Y�e�a�r� �C�o�l�l�e�g�e� �M�a�t�h�e�m�a�t�i�c�s� �J�o�u�r�n�a�l�,� 
�i�l�.� 

�H�i�n�t�z�e�,� �J�.� �L�.� �(�1�9�8�7�)�.� �N�u�m�b�e�r� �C�r�u�n�c�h�e�r� �S�t�a�t�i�s�t�i�c�a�l� 
�S�y�s�t�e�m�.� �U�t�a�h�:� �H�i�n�t�z�e�.� 

�H�o�d�g�e�s�,� �H�.� �L�.� �B�.� �(�1�9�8�3�)�.� �L�e�a�r�n�i�n�g� �s�t�y�l�e�s�:� �R�x� �f�o�r� 
�m�a�t�h�o�p�h�o�b�i�a�.� �A�r�i�t�h�m�e�t�i�c� �T�e�a�c�h�e�r� �3�0� �(�7�)�,� �1�7�-�2�0�.� 

�J�o�h�n�s�o�n�,� �M�.� �L�.� �(�1�9�8�4�)�.� �B�l�a�c�k�s� �i�n� �M�a�t�h�e�m�a�t�i�c�s�:� �A� 
�s�t�a�t�u�s� �r�e�p�o�r�t�.� �J�o�u�r�n�a�l� �f�o�r� �R�e�s�e�a�r�c�h� �i�n� �M�a�t�h�e�m�a�t�i�c�s� 
�E�d�u�c�a�t�i�o�n�,� �1�5� �(�2�)�,� �1�4�5�-�1�5�3�.� 

� � 

�K�i�t�c�h�e�n�s�,� �A�.� �N�.� �(�1�9�7�9�)�.� �A�p�p�r�o�a�c�h� �t�o� �r�e�l�i�e�v�i�n�g� �a�n�x�i�e�t�y� 
�i�n� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �c�l�a�s�s�r�o�o�m�.� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� 
�d�i�s�s�e�r�t�a�t�i�o�n�,� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �N�o�r�t�h� �C�a�r�o�l�i�n�a� �a�t� 
�G�r�e�e�n�s�b�o�r�o�,� �G�r�e�e�n�s�b�o�r�o�.� 

�K�o�g�e�l�m�a�n�,� �S�.�,� �F�o�r�m�a�n�,� �S�.�,� �&� �A�s�c�h�,� �J�.� �(�1�9�8�1�)�.� �M�a�t�h� 
�A�n�x�i�e�t�y�:� �h�e�l�p� �f�o�r� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s�.� �A�m�e�r�i�c�a�n� 
�E�d�u�c�a�t�o�r�,� �F�a�l�l�,� �5�(�3�)�,� �3�0�-�3�2�.� 

�K�o�g�e�l�m�a�n�,� �S�.� �&� �W�a�r�r�e�n�,� �J�.� �(�1�9�7�8�)�.� �M�i�n�d� �o�v�e�r� �m�a�t�h�.� 
�N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� �H�i�l�l�.� 

�K�u�l�m�,� �G�.� �(�1�9�8�0�)�.� �R�e�s�e�a�r�c�h� �o�n� �M�a�t�h�e�m�a�t�i�c�s� �A�t�t�i�t�u�d�e�.� 
�I�n� �R�.� �J�.� �S�h�u�m�w�a�y� �(�E�d�.�)� �R�e�s�e�a�r�c�h� �i�n� �M�a�t�h�e�m�a�t�i�c�s� 
�E�d�u�c�a�t�i�o�n�.� �(�P�P�.� �3�5�7�-�3�8�7�)�.� �R�e�s�t�o�n�,� �V�A�:� �N�a�t�i�o�n�a�l� 
�C�o�u�n�c�i�l� �o�f� �T�e�a�c�h�e�r�s� �o�f� �M�a�t�h�e�m�a�t�i�c�s�.� 

�L�e�d�e�r�,� �G�.� �C�.� �(�1�9�8�7�)�.� �A�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �M�a�t�h�e�m�a�t�i�c�s�.� 
�I�n� �T�.� �A�.� �R�o�m�b�e�r�t� �&� �D�.� �R�.� �S�t�e�w�a�r�t� �(�E�d�s�.�)�.� �T�h�e� 
�M�o�n�i�t�o�r�i�n�g� �o�f� �S�c�h�o�o�l� �M�a�t�h�e�m�a�t�i�c�s� �(�P�P� �2�6�1�-�2�7�7�)�.� 
�W�i�s�c�o�n�s�i�n� �C�e�n�t�e�r� �f�o�r� �E�d�u�c�a�t�i�o�n� �R�e�s�e�a�r�c�h�,� �M�a�d�i�s�o�n�,� 
�W�i�s�c�o�n�s�i�n�.� 

�L�e�s�t�e�r�,� �F�.� �K�.�,� �J�r�.�,� �&� �G�a�r�o�f�a�l�o�,� �J�.� �(�1�9�8�7�)�.� �T�h�e� 
�i�n�f�l�u�e�n�c�e� �o�f� �a�f�f�e�c�t�s�,� �b�e�l�i�e�f�s�,� �a�n�d� �m�e�t�a�c�o�g�n�i�t�i�o�n� 
�o�n� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �b�e�h�a�v�i�o�r�:� �S�o�m�e� �t�e�n�t�a�t�i�v�e� 
�s�p�e�c�u�l�a�t�i�o�n�s�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� 
�m�e�e�t�i�n�g� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� 
�A�s�s�o�c�i�a�t�i�o�n�,� �W�a�s�h�i�n�g�t�o�n�,� �D�C�,� �A�p�r�i�l� �1�9�8�7�.� 

�L�e�v�i�t�a�n�,� �M�.� �L�.� �(�1�9�9�4�)�.� �M�a�t�h� �A�n�x�i�e�t�y� �-� �W�h�a�t� �i�t� �i�s� �a�n�d� 
�h�o�w� �c�a�n� �w�e� �g�e�t� �s�o�m�e�?� �I�n� �G�e�n�e�r�a�l� �T�e�r�m�s�,� �I�s�s�u�e� �N�o�.� �1�.� 
�P�h�i�l�a�d�e�l�p�h�i�a�:� �S�a�u�n�d�e�r�s� �C�o�l�l�e�g�e�.� 
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�L�l�a�b�r�e�,� �M�.� �M�.� �&� �S�u�a�r�e�z�,� �E�.� �(�1�9�8�5�)�.� �P�r�e�d�i�c�t�i�n�g� �m�a�t�h� 
�a�n�x�i�e�t�y� �a�n�d� �c�o�u�r�s�e� �p�e�r�f�o�r�m�a�n�c�e� �i�n� �c�o�l�l�e�g�e� �w�o�m�e�n� �a�n�d� 
�m�e�n�.� �J�o�u�r�n�a�l� �o�f� �C�o�u�n�s�e�l�i�n�g� �P�s�y�c�h�o�l�o�g�y�,� �3�2� �(�2�)�,� 
�2�8�3�-�2�8�7�.� 

�M�a�t�t�h�e�w�s�,� �W�.� �(�1�9�8�4�)�.� �I�n�f�l�u�e�n�c�e�s� �o�n� �t�h�e� �l�e�a�r�n�i�n�g� �a�n�d� 
�p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �m�i�n�o�r�i�t�i�e�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s�.� �J�o�u�r�n�a�l� 
�f�o�r� �R�e�s�e�a�r�c�h� �i�n� �M�a�t�h�e�m�a�t�i�c�s� �E�d�u�c�a�t�i�o�n�,� �1�5� �(�2�)�,� 
�8�4�-�9�5�.� 

�M�a�t�t�h�e�w�s�,� �W�.�,� �C�a�r�p�e�n�t�e�r�,� �T�.� �P�.�,� �L�i�n�d�q�u�i�s�t�,� �M�.� �M�.� �&� 
�S�i�l�v�e�r�,� �E�.� �A�.� �(�1�9�8�4�)�.� �T�h�e� �t�h�i�r�d� �n�a�t�i�o�n�a�l� 
�a�s�s�e�s�s�m�e�n�t�:� �M�i�n�o�r�i�t�i�e�s� �a�n�d� �m�a�t�h�e�m�a�t�i�c�s�.� �J�o�u�r�n�a�l� 
�f�o�r� �R�e�s�e�a�r�c�h� �i�n� �M�a�t�h�e�m�a�t�i�c�s� �E�d�u�c�a�t�i�o�n�,� �1�5� �(�2�)�,� 
�1�6�5�-�1�7�1�.� 

�M�c�C�l�e�l�l�a�n�,� �K�.� �T�.� �(�1�9�8�4�)�.� �M�a�t�h� �A�n�x�i�e�t�y�:� �C�u�r�e�,� �I�m�p�a�c�t� �a�n�d� 
�C�h�a�l�l�e�n�g�e� �t�o� �B�l�a�c�k� �S�t�u�d�e�n�t�s�.� �E�r�i�c� �D�o�c�.� �2�4�1�2�7�0�.� 

�M�c�L�e�o�d�,� �D�.� �B�.� �(�1�9�8�8�)�.� �R�e�s�e�a�r�c�h� �o�n� �l�e�a�r�n�i�n�g� �a�n�d� 
�i�n�s�t�r�u�c�t�i�o�n� �i�n� �m�a�t�h�e�m�a�t�i�c�s�:� �T�h�e� �r�o�l�e� �o�f� �a�f�f�e�c�t�.� 
�P�a�p�e�r� �p�r�e�p�a�r�e�d� �f�o�r� �d�i�s�c�u�s�s�i�o�n� �a�t� �"�T�h�e� �f�i�r�s�t� �W�i�s�c�o�n�s�i�n� 
�s�y�m�p�o�s�i�u�m� �f�o�r� �r�e�s�e�a�r�c�h� �o�n� �t�e�a�c�h�i�n�g� �a�n�d� �l�e�a�r�n�i�n�g� 
�m�a�t�h�e�m�a�t�i�c�s�"�,� �M�a�d�i�s�o�n�,� �W�i�s�c�o�n�s�i�n�.� 

�M�c�L�e�o�d�,� �D�.� �B�.� �(�1�9�8�7�)�.� �N�e�w� �a�p�p�r�o�a�c�h�e�s� �t�o� �r�e�s�e�a�r�c�h� �o�n� 
�a�t�t�i�t�u�d�e�.� �I�n� �T�.� �A�.� �R�o�m�b�e�r�t� �&� �D�.� �R�.� �S�t�e�w�a�r�d� �(�E�d�s�.�)�,� 
�T�h�e� �M�o�n�i�t�o�r�i�n�g� �o�f� �S�c�h�o�o�l� �M�a�t�h�e�m�a�t�i�c�s� �(�P�P�.� �2�7�9�-�2�9�0�)�.� 
�M�a�d�i�s�o�n�,� �W�I�:� �W�i�s�c�o�n�s�i�n�s� �C�e�n�t�e�r� �f�o�r� �E�d�u�c�a�t�i�o�n� 
�R�e�s�e�a�r�c�h�.� 

�M�o�o�r�e�,� �W�.�,� �J�r�.� �(�1�9�7�0�)�.� �A�g�a�i�n�s�t� �t�h�e� �O�d�d�s�:� �T�h�e� �H�i�g�h�-�r�i�s�k� 
�s�t�u�d�e�n�t� �i�n� �t�h�e� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�.� �S�a�n� �F�r�a�n�c�i�s�c�o�:� 
�J�o�s�s�e�y�-�B�a�s�s�.� 

�M�o�r�g�a�n�,� �D�.� �L�.� �(�1�9�8�8�)�.� �F�o�c�u�s� �g�r�o�u�p�s� �a�s� �q�u�a�l�i�t�a�t�i�v�e� 
�r�e�s�e�a�r�c�h�.� �Q�u�a�l�i�t�a�t�i�v�e� �R�e�s�e�a�r�c�h� �M�e�t�h�o�d�s�,� �1�6�.� 
�N�e�w�b�u�r�y� �P�a�r�k�:� �S�a�g�e� �P�u�b�l�i�c�a�t�i�o�n�s�.� 

�M�o�r�r�i�s�,� �C�.� �G�.� �(�1�9�8�5�)�.� �P�s�y�c�h�o�l�o�g�y�:� �A�n� �I�n�t�r�o�d�u�c�t�i�o�n�.� 
�(�5�t�h� �e�d�.�)�.� �E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�e�w� �J�e�r�s�e�y�:� 
�P�r�e�n�t�i�c�e�-�H�a�l�l�.� 

�M�o�r�r�i�s�,� �J�.� �(�1�9�8�1�)�.� �M�a�t�h� �A�n�x�i�e�t�y�:� �T�e�a�c�h�i�n�g� �t�o� �a�v�o�i�d� �i�t�.� 
�T�h�e� �M�a�t�h�e�m�a�t�i�c�s� �T�e�a�c�h�e�r�,� �7�4� �(�6�)�,� �4�1�3�-�4�1�7�.� 
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�P�o�w�e�l�l�,� �L�.� �(�1�9�9�0�)�.� �F�a�c�t�o�r�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� 
�u�n�d�e�r�-�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �i�n� 
�M�a�t�h�e�m�a�t�i�c�s� �a�n�d� �S�c�i�e�n�c�e�.� �T�h�e� �J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� 
�E�d�u�c�a�t�i�o�n�.�,� �5�9� �(�3�)�,� �2�9�2�-�2�9�8�.� 

�R�e�y�e�s�,� �L�.� �H�.� �(�1�9�8�1�)�.� �A�t�t�i�t�u�d�e�s� �a�n�d� �M�a�t�h�e�m�a�t�i�c�s�.� �[�I�n� 
�M�.� �M�.� �L�i�n�d�q�u�i�s�t� �(�E�d�.�)�,� �S�e�l�e�c�t�e�d� �i�s�s�u�e�s� �i�n� �M�a�t�h�e�m�a�t�i�c�s� 
�e�d�u�c�a�t�i�o�n�.� �C�h�i�c�a�g�o�:� �N�a�t�i�o�n�a�l� �S�o�c�i�e�t�y� �f�o�r� �t�h�e� �S�t�u�d�y� 
�o�f� �E�d�u�c�a�t�i�o�n�.� �1�6�1�-�1�8�4�.� 

�R�e�y�e�s�,� �L�.� �H�.� �&� �S�t�a�n�i�c�,� �G�.� �M�.� �A�.� �(�1�9�8�5�)�.� �A� �r�e�v�i�e�w� �o�f� �t�h�e� 
�l�i�t�e�r�a�t�u�r�e� �o�n� �B�l�a�c�k�s� �a�n�d� �M�a�t�h�e�m�a�t�i�c�s�.� �I�n�f�o�r�m�a�t�i�o�n� 
�B�u�l�l�e�t�i�n� �N�o�.� �1�,� �1�9�8�5�.� �E�D� �2�6�0�9�4�5� 

�R�i�c�h�a�r�d�s�o�n�,� �F�.� �C�c�.� �&� �S�u�i�n�n�,� �R�.� �M�.� �(�1�9�7�2�)�.� �T�h�e� 
�M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� �S�c�a�l�e�:� �P�s�y�c�h�o�m�e�t�r�i�c� �d�a�t�a�.� 
�J�o�u�r�n�a�l� �o�f� �C�o�u�n�s�e�l�i�n�g� �P�s�y�c�h�o�l�o�g�y�,� �1�9� �(�6�)�,� �5�5�1�-�5�5�4�.� 

�R�i�c�h�a�r�d�s�o�n�,� �J�r�.� �R�.� �C�.� �(�1�9�9�0�)�.� �R�e�s�p�o�n�d�i�n�g� �t�o� �s�t�u�d�e�n�t� 
�d�i�v�e�r�s�i�t�y�:� �A� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �p�e�r�s�p�e�c�t�i�v�e�.� 
�D�e�n�v�e�r� �C�o�:� �E�d�u�c�a�t�i�o�n� �C�o�m�m�i�s�s�i�o�n� �o�f� �t�h�e� �S�t�a�t�e�s�.� 

�R�o�b�e�r�t�s�,� �F�.� �(�1�9�6�9�)�.� �A�t�t�i�t�u�d�e�s� �o�f� �c�o�l�l�e�g�e� �f�r�e�s�h�m�a�n� 
�t�o�w�a�r�d�s� �m�a�t�h�e�m�a�t�i�c�s�.� �T�h�e� �M�a�t�h�e�m�a�t�i�c�s� �T�e�a�c�h�e�r�,� 
�3�2� �2�5�-�2�7�.� 

�S�k�e�m�p�,� �R�.� �R�.� �(�1�9�7�9�)�.� �I�n�t�e�l�l�i�g�e�n�c�e�,� �l�e�a�r�n�i�n�g�,� �a�n�d� 
�a�c�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �W�i�l�e�y�.� 

�S�k�i�b�a�,� �A�.� �(�1�9�9�0�)�.� �R�e�v�i�e�w�i�n�g� �a�n� �o�l�d� �s�u�b�j�e�c�t�:� �M�a�t�h� 
�A�n�x�i�e�t�y�.� �M�a�t�h�e�m�a�t�i�c�s� �T�e�a�c�h�e�r�,� �8�3� �(�3�)�,� �1�8�8�-�1�8�9�.� 

� � 

�S�m�i�t�h�,� �J�.� �B�.� �(�1�9�8�1�)�.� �M�a�t�h� �A�n�x�i�e�t�y� �a�n�d� �t�h�e� �s�t�u�d�e�n�t� �o�f� 
�8�0�'�s�.� �E�r�i�c� �D�o�c�.� �2�0�0�2�9�6�.� 

�S�p�i�e�l�b�e�r�g�e�r�,� �C�.� �(�1�9�7�2�)�.� �C�o�n�c�e�p�t�u�a�l� �a�n�d� �m�e�t�h�o�d�o�l�o�g�i�c�a�l� 
�i�s�s�u�e�s� �i�n� �a�n�x�i�e�t�y� �r�e�s�e�a�r�c�h�.� �I�n� �c�C�.� �S�p�i�e�l�b�e�r�g�e�r� �(�E�d�.�)� 
�A�n�x�i�e�t�y�:� �C�u�r�r�e�n�t� �t�r�e�n�d�s� �i�n� �t�h�e�o�r�y� �a�n�d� �r�e�s�e�a�r�c�h�,� �2�.� 
�N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� �P�r�e�s�s�.� 

�S�t�i�f�f�,� �L�.� �V�.� �&� �H�a�r�v�e�y�,� �W�.� �B�.� �(�1�9�8�8�)�.� �O�n� �t�h�e� �e�d�u�c�a�t�i�o�n� 
�o�f� �b�l�a�c�k� �c�h�i�l�d�r�e�n�.� �J�o�u�r�n�a�l� �o�f� �B�l�a�c�k� �S�t�u�d�i�e�s�,� �1�9� �(�2�)�,� 
�1�9�0�-�2�0�3�.� 

�S�t�o�n�e�,� �I�.� �D�.�,� �B�e�c�k�m�a�n�n�,� �M�.� �W�.� �&� �S�t�e�p�h�e�n�s�,� �L�.� �J�.� �(�1�9�8�0�)�.� 
�F�a�c�t�o�r�s� �i�n�f�l�u�e�n�c�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �c�o�m�p�e�t�e�n�c�i�e�s� �i�n� 
�t�w�o�-�y�e�a�r� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s�.� �C�o�m�m�u�n�i�t�y�/�J�u�n�i�o�r� �C�o�l�l�e�g�e� 
�R�e�s�e�a�r�c�h� �Q�u�a�r�t�e�r�l�y�,� �5�,� �3�1�-�3�6�.� 
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�S�u�i�n�n�,� �R�.� �M�.� �(�1�9�8�8�)�.� �T�h�e� �M�a�t�h�e�m�a�t�i�c�s� �A�n�x�i�e�t�y� �R�a�t�i�n�g� 
�S�c�a�l�e�.� �F�o�r�t� �C�o�l�l�i�n�s�,� �C�o�:� �R�M�B�S�I�,� �I�n�c�.� 

�S�u�y�d�a�m�,� �M�.� �N�.� �(�1�9�8�4�)�.� �A�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �M�a�t�h�e�m�a�t�i�c�s�.� 
�A�r�i�t�h�m�e�t�i�c� �T�e�a�c�h�e�r�,� �3�2� �(�3�)�,� �1�2�.� 

�T�h�e� �W�o�r�l�d� �B�o�o�k� �D�i�c�t�i�o�n�a�r�y� �(�1�9�8�1�,� �e�d�.�)�.� �C�h�i�c�a�g�o�,� �I�l�l�:� 
�D�o�u�b�l�e�d�a�y�.� 

�T�o�b�i�a�s�,� �S�.� �(�1�9�7�6�)�.� �M�a�t�h� �a�n�x�i�e�t�y� �-� �W�h�y� �i�s� �a� �s�m�a�r�t� �g�i�r�l� 
�l�i�k�e� �y�o�u� �c�o�u�n�t�i�n�g� �o�n� �y�o�u�r� �f�i�n�g�e�r�s�?� �M�s�,� �5� �(�1�)�,� 
�5�6�-�5�9�.� 

�T�o�b�i�a�s� �S�.� �(�1�9�7�8�)�.� �O�v�e�r�c�o�m�i�n�g� �M�a�t�h� �A�n�x�i�e�t�y�.� �N�e�w� �Y�o�r�k�:� 
�W�.� �W�.� �N�o�r�t�o�n�.� 

�T�o�b�i�a�s�,� �S�.� �(�1�9�8�0�)�.� �M�a�t�h� �a�n�x�i�e�t�y�:� �W�h�a�t� �y�o�u� �c�a�n� �d�o� �a�b�o�u�t� 
�i�t�.� �T�o�d�a�y�'�s� �E�d�u�c�a�t�i�o�n�,� �2�6�-�2�9�.� 

�T�r�e�n�t�,� �R�.� �M�.� �(�1�9�8�5�)�.� �H�y�n�o�t�h�e�r�a�p�e�u�t�i�c� �r�e�s�t�r�u�c�t�u�r�i�n�g� �a�n�d� 
�s�y�s�t�e�m�a�t�i�c� �d�e�s�e�n�s�i�t�i�z�a�t�i�o�n� �a�s� �t�r�e�a�t�m�e�n�t� �f�o�r� 
�m�a�t�h�e�m�a�t�i�c�s� �a�n�x�i�e�t�y�.� �E�r�i�c� �D�o�c�:� �2�6�0�3�2�5�.� 

�V�a�l�v�e�r�d�e�,� �L�.� �A�.� �(�1�9�8�4�)�.� �U�n�d�e�r�a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 
�u�n�d�e�r�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �H�i�s�p�a�n�i�c�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� 
�m�a�t�h�e�m�a�t�i�c�s� �r�e�l�a�t�e�d� �c�a�r�e�e�r�s�.� �J�o�u�r�n�a�l� �f�o�r� �R�e�s�e�a�r�c�h� 
�i�n� �M�a�t�h�e�m�a�t�i�c�s� �E�d�u�c�a�t�i�o�n�,� �1�5� �(�2�)�,� �1�2�3�-�1�3�3�.� 

�W�i�l�k�o�f�f�,� �R�.� �L�.� �&� �B�u�c�h�a�l�t�e�r�,� �B�.� �D�.� �(�1�9�8�6�)�.� �F�a�c�t�o�r� 
�a�n�a�l�y�s�i�s� �o�f� �f�o�u�r� �F�e�n�n�e�m�a�-�S�h�e�r�m�a�n�'�s� �M�a�t�h�e�m�a�t�i�c�s� 
�a�t�t�i�t�u�d�e� �s�c�a�l�e�s�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�f� �M�a�t�h� 
�E�d�u�c�a�t�i�o�n� �a�n�d� �S�c�i�e�n�c�e� �T�e�c�h�n�o�l�o�g�y�,� �1�7� �(�6�)�,� �7�0�3�-�7�0�6�.� 

�W�o�o�l�f�o�l�k�,� �A�.� �E�.� �&� �M�c�C�u�n�e�-�N�i�c�o�l�i�c�h�.� �L�.� �(�1�9�8�4�)�.� 
�E�d�u�c�a�t�i�o�n�a�l� �P�s�y�c�h�o�l�o�g�y� �f�o�r� �T�e�a�c�h�e�r�s� �(�2�n�d� �e�d�.�)� �N�e�w� 
�J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�.� 
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�A�p�p�e�n�d�i�x� �A� 

�R�e�q�u�e�s�t� �f�o�r� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �N�o�r�m�a�t�i�v�e� �D�a�t�a� �o�n� 
�Q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� 
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�P�.� �O�.� �B�o�x� �3�1�2� 
�G�a�r�y�s�b�u�r�g�,� �N�C� �2�7�8�3�1� 
�D�e�c�e�m�b�e�r� �5�,� �1�9�9�1� 

�W�i�s�c�o�n�s�i�n� �C�e�n�t�e�r� �f�o�r� �E�d�u�c�a�t�i�o�n� �R�e�s�e�a�r�c�h� 
�S�c�h�o�o�l� �o�f� �E�d�u�c�a�t�i�o�n� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �W�i�s�c�o�n�s�i�n�-�M�a�d�i�s�o�n� 
�M�a�d�i�s�o�n�,� �W�i�s�c�o�n�s�i�n� 

�D�e�a�r� �S�i�r�:� 

�O�n� �D�e�c�e�m�b�e�r� �1�2�,� �1�9�9�0�,� �I� �p�u�r�c�h�a�s�e�d� �y�o�u�r� 
�F�e�n�n�e�m�a�-�S�h�e�r�m�a�n� �M�a�t�h�e�m�a�t�i�c�s� �A�l�t�i�t�u�d�e�s� �S�c�a�l�e�s� �(�r�e�p�r�i�n�t�e�d� 
�M�a�r�c�h� �1�9�8�6�)� �t�o� �b�e� �u�s�e�d� �i�n� �a� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �t�h�a�t� �I� 
�w�o�u�l�d� �l�i�k�e� �t�o� �d�o� �a�s� �a� �d�o�c�t�o�r�a�l� �s�t�u�d�e�n�t� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h� 
�u�n�d�e�r� �t�h�e� �d�i�r�e�c�t�i�o�n� �o�f� �D�r�.� �D�a�r�r�e�l� �C�l�o�w�e�s�.� �I�'�m� �s�e�e�k�i�n�g� 
�m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �n�o�r�m�a�t�i�v�e� �d�a�t�a� �f�o�r� �t�h�e�s�e� 
�s�c�a�l�e�s�.� �P�l�e�a�s�e� �s�e�n�d� �m�e� �t�h�e� �b�r�e�a�k� �d�o�w�n� �o�f� �t�h�e� �e�t�h�n�i�c�i�t�y� 
�o�f� �t�h�e� �s�t�u�d�e�n�t�s� �t�h�a�t� �w�e�r�e� �i�n�v�o�l�v�e�d�.� �W�h�a�t� �I�'�m� �r�e�a�l�l�y� 
�s�e�e�k�i�n�g� �i�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�s�e� �s�c�a�l�e�s� �h�a�v�e� �b�e�e�n� 
�n�o�r�m�e�d� �o�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �o�n�l�y�.� 

�T�h�a�n�k� �y�o�u� �f�o�r� �s�h�a�r�i�n�g� �y�o�u�r� �i�n�f�o�r�m�a�t�i�o�n�.� 

�Y�o�u�r�s�,� 

�W�e�n�d�e�l�l� �P�e�r�r�y� 
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